
PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 7,949,752 B2 
: 10/995159 
: May 24, 2011 
: Lange et al. 

Pa ge 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

Page 2, item (56), under "Other Publications", in Column 2, Line 18, delete "Compution" and 

insert --Computing --. 

Page 2, item (56), under "Other Publications", in Column 2, Line 50, delete "Transctions" and 

insert --Transactions --. 

Page 3, item (56), under "Other Publications", in Column 1, Lines 19-20, delete "implimentation" and 

insert --implementation --. 

Page 3, item (56), under "Other Publications", in Column 1, Line 41, delete "htmll" and 

insert --html --. 

Page 3, item (56), under "Other Publications", in Column 2, Line 5, delete "Telphony," and 

insert --Telephony, --. 

Page 3, item (56), under "Other Publications", in Column 2, Line 30, delete "REtrieved" and 

insert --Retrieved --. 

Signed and Sealed this 

Sixteenth Day of August, 2011 

f)u:J o:• t:__� 
David J. Kappos 

Director of the United States Patent and Trademark Office 
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Approved for use through 08/3112010. OMB 0651-0033 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

(Also Form PT0-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

: 7,949,752 B2 

APPL ICAT ION NO. : 10/995,159 

ISSUE DATE 

I NVENTOR(S) 

: May 24, 2011 

: Lange et al. 

Page 1 of 1 

It is certified that an error appears or errors appear in the above-identified patent and that said 
Letters Patent is hereby corrected as shown below : 

Page 2, item (56), under "Other Publications", in Column 2, Line 18, delete "Compution" and 
insert-- Computing --. 

Page 2, item (56), under "Other Publications", in Column 2, Line 50, delete "Transctions" and 
insert-- Transactions --. 

Page 3, item (56), under "Other Publications", in Column 1, Lines 19-20, delete "implimentation" and 
insert-- implementation --. 

Page 3, item (56), under "Other Publications", in Column 1, Line 41, delete "htmll" and 
insert-- html --. 

Page 3, item (56), under "Other Publications", in Column 2, Line 5, delete "Telphony," and 
insert-- Telephony, --. 

Page 3, item (56), under "Other Publications", in Column 2, Line 30, delete "REtrieved" and 
insert-- Retrieved --. 

MA IL ING ADDRESS OF SENDER (Please do not use customer number below) : 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 

Page 2 of 820



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that : (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b) (2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses : 

1 .  The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to the 
Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be 
made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 1 0995 1 59 

Filing Date: 24-Nov-2004 

Title of Invention: NETWORK SYSTEM EXTENSIBLE BY USERS 

First Named Inventor/Applicant Name: Danny Lange 

Filer: Blayne Donn is Green/Kevin Wyllie 

Attorney Docket Number: 2222.0300002 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Certificate of correct ion 1 8 1 1 1 1 00 1 00 

Extension-of-Time: Page 4 of 820



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Total in USD ($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 

Application Number: 

International Application Number: 

Confirmation Number: 

Title of Invention: 

First Named Inventor/Applicant Name: 

Customer Number: 

Filer: 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 

Filing Date: 

Time Stamp: 

Application Type: 

Payment information: 
Submitted with Payment 

Payment Type 

Payment was successfully received in RAM 

RAM confirmation Number 

Deposit Account 

Authorized User 

File Listing: 
Document I 

Number 
Document Description 

I 

1 0530500 

1 0995 1 59 

5640 

NETWORK SYSTEM EXTENSIBLE BY USERS 

Danny Lange 

261 1 1  

Blayne Donn is Green/Kevin Wyllie 

Blayne Donn is Green 

2222.0300002 

1 5-JUL-201 1 

24-NOV-2004 

1 4:55: 1 9  

Utility under 35 USC 1 1 1  (a) 

yes 

Credit Card 

$ 1 00 

1 1 93 

File Name 
I File Size( Bytes)/ I Multi 'I 

Message Digest Part /.zip 

Pages 

(if appl.) 
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81877 

1 Request for Certificate of Correction CoC_7949752.pdf no 2 
1 a7931 d7 c4250325d3c937b413a 12bea0d 

24368 

Warnings: 

Information: 

29909 
2 Fee Worksheet (SB06) fee-info. pdf no 2 

cd31735a752c5eb9ac3aed4f78f37d99966 
7e3f 

Warnings: 

Information: 

Total Files Size (in bytes) 1 1 1 786 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

10/995,159 05/24/2011 

26111 7590 05/04/2011 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

PATENT NO. 

7949752 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2222.0300002 5640 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 1390 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Danny Lange, Cupertino, CA; 
Barbara Nelson, San Mateo, CA; 
Jing Su, Cupertino, CA; 
James E. White, San Carlos, CA; 

IR103 (Rev. 10/09) 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this fonn, together with applicable fee(s), to: Mail 

or Fax 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

iNsTRUCT'iOJ\is·�-ii�T;·r�-;.;;--�h;-;:;TJ··b�--��-�·cr·r�;-·(;;�;;;;[(T;;g-the ISSUE FEE and PUBLICAilmfF'E:'E"(Tr;-;;·g-�Ti-�d)·.--·BT;�k�--1 through 5 should b-e completed where 
appropriate. All further con·espondcncc including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
mamtcnancc fcc noti ficauons . 
..... �:��;;_-�;��:C·O��ESPONDENCE ADDRESS ('<otc \Cse Block 1 for .1ny chanee of addrcss)

--�---------
------

·----....... ...... . rroTe'�-A.-ci;'rtificatc ot' mail in� can only be used for domes He mailings of the • Fce(s) Transmittal. This certillcate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmissiOn. 

26111 7590 02i0211011 
Certificate of Mailing or Transmission STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C 

1100 NEW YORK AVENUE, N.W. 
WASHINGTON, DC 20005 

I hereby certify that this Fee(s) Transmittal is being deposited with the Umted 
States Postal Service with sufficient postage for first class mail in an envclofle 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

I 01995,159 11/24/2004 
'flTLf: OF INVENTION· NETWORK SYSTEM EXTENSIBLE BY USERS 

APPLN. TYPE 

Danny L;mge 

EXAf'vHNER l ART UNrf .'""\. ..................................................... ���,-��--------.--c-L-AS __ s ___ ,s:·u---B-c·-··:·_·_:_·_·:·_·:·_·_·_·_·_·_·_-_] 
L-.---�-----------------------------�·-·.·.··.·-

--
-,···.·.--·""""""'""'"L ........... .. 

BL/\IR, DOUGLAS B '442 709-202000 

05/02/20 II 

I. Changcofrorrcspondrnccaddres�;-�-�-r-�-s•--'-'(-J-7 ��-2-.-F-o- r -p -r -in- t-in-g�o-n- t-h-e -p-a-�- n-t - f-r�����������.te�, 
�essi�-

CFR l.36J). (I) the names of up to 3 registered patent attorneys & Fox P L.L,.C. _______ _ 0 Chau�c of c:orn.:�pondencc address (or ChanQe of Con·c-snond.;n.:.:c or agents OR, alten1ativcly, 
,\dclrcss 'lhrm PTO!SB/ I 22) attached. . � ' 

(2) the name of a single firm (having as a member a i.J "f�e Address" indication (or "Fcc Address" Indication form registered attorney or agent) and the names of up to 
PTO/SB/47; R.,·y 03-0.2 or 1non: recent) att:>ched. Uw nf a Customer 2 registered patent attorneys or agents. If no name is 
Number i> required. listed, no name will be printed. 

3. ASSIGNI::E NAME AND RESIDENCE DATA TO BE PRfNTED ON THE PATENT (print or type) 

2 

3 

PLEASE "'OTE: Unless an assignee is Identified below. no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3 .II. Completion of this form is NOT a substitute for filing 11n assignment. 
\A) NAME OF ASSIGNEE 

Ben Franklin Patent Holding LLC 
(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Los Altos, CA 

Pkasc check the appropriate assignc� category or categories (will not be printed on the patent) : 0 Individual � Corporation or other private group entity 0 Government 

4a. The following fcc(s) arc submitted: 
l� Issue Fcc 
[)! Publication f'ce (No small entity discount permllted) 
::.:J Advance Order - ;t of Copies . .................. .. 

5. Change in Entity Status (from status indicated above) 
i.J a Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. 

_4q. Payment of Fce(sJ: (Please first reapply any previously paid issue fee shown above) 

- . ·o A check is enclosed. 
181 Payment by credit card. I BI'Ml PTO ?838 Hi �tlii>b Q.. 
�The Director is hereby author'zcd to charge the required fec(s), any deficiency, or credit any 

overpayment, to Deposit Acc�
-
��:.:.:���

-
�-�-�-L<i.-_Q_tt�.J;,,_ (enclose an extra copy 

_ _::_����-�= -!.��:�. 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

fypcd or primed name __ Michael_.D_. S_];H�c_ht. _________ _ Registration No __ 5ifA63., 
Thi' collection of info�-;[T;�;--;;·;�q�T;�;n;y-37 CFR 1.311. The information is requircd'!7;';t;[�i��-;;·��-;;r�·; benefit by the public which is to file (;;-;:;;rt;y"iii;TisPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR i .14. This collection IS est; mated to take 12 minutes to complete, including gathering, prcpanng. and 
subn11tting th� completed application fonn to the USPTO. Time will varv depending upon the individual case. Any comments on the amo�nt of time you require to complete 
ti1IS tonn andtor suggestiOns for rcducmg ti11S burden, should be sent to the Chwf Idormation Officer, U.S Patent and Trademark Office, U.S. Department of Commerce, P 0. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P 0. Box 1450, 
Alexandria. Virginia 22313-1450. . 
Under the Paperwork ReductiOn Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 08/07 J Approved for me: through 03/3!!?.0 I 0. OMB 0651·-0033 U.S. Patent and Trademark Office; U S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 1 0995 1 59 

Filing Date: 24-Nov-2004 

Title of Invention: NETWORK SYSTEM EXTENSIBLE BY USERS 

First Named Inventor/Applicant Name: Danny Lange 

Filer: William Pierce Ladd/Leonard Adgerson 

Attorney Docket Number: 2222.0300002 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 1 50 1  1 1 5 1 0  1 5 1 0  

Publ. Fee- early, voluntary, or normal 1 504 1 300 300 Page 10 of 820



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1810 
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Electronic Acknowledgement Receipt 

EFSID: 

Application Number: 

International Application Number: 

Confirmation Number: 

Title of Invention: 

First Named Inventor/Applicant Name: 

Customer Number: 

Filer: 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 

Filing Date: 

Time Stamp: 

Application Type: 

Payment information: 
Submitted with Payment 

Payment Type 

Payment was successfully received in RAM 

RAM confirmation Number 

Deposit Account 

Authorized User 

File Listing: 
Document I 

Number 
Document Description 

I 

9872968 

1 0995 1 59 

5640 

NETWORK SYSTEM EXTENSIBLE BY USERS 

Danny Lange 

261 1 1  

William Pierce Ladd/Leonard Adgerson 

William Pierce Ladd 

2222.0300002 

1 3-APR-20 1 1  

24-NOV-2004 

1 6:1 1 : 1 8  

Utility under 35 USC 1 1 1  (a) 

yes 

Credit Card 

$ 1 8 1 0 

2895 

File Name 
I File Size( Bytes)/ I Multi 'I 

Message Digest Part /.zip 

Pages 

(if appl.) 
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306798 
1 22220300002issuefee.pdf yes 2 

dcf61 d890bf53e945b24af87346b3c4c5f1 e 
d663 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Issue Fee Payment (PT0-85B) 2 2 

Warnings: 

Information: 

31779 
2 Fee Worksheet (PT0-875) fee-info. pdf no 2 

bafb99bb63699b9da 17919d9bef8371 bdS 
57745 

Warnings: 

Information: 

Total Files Size (in bytes) 338577 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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1\:liCHAEL D. SPECHT 
DIRECTOR 
(202) 772-8756 
MSPECHT@SKGF.COM 

April 13, 2010 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Re: U.S. Utility Patent Application 

Confirmation No. 5640 
Art Unit 2442 

Attn: Mail Stop Issue Fee 

Application No. 10/995,159; Filing or 371(c) Date: November 24, 2004 
For: Network System Extensible By Users 
Inventors: LANGE et al. 
Our Ref: 2222.0300002 

Sir: 

In response to the Notice of Allowance and Fee(s) Due dated February 2, 2011, the 
following documents are transmitted for appropriate action by the U.S. Patent and Trademark 
Office: 

1. Issue Fee Transmittal (Form PTOL-85); and 

2. Online Credit Card Payment Authorization for $1,810.00 to cover: 
$1,510.00 - Issue Fee; and 
$300.00 - Publication fee. 

The above-listed documents are filed electronically through EFS-Web. 

Fee payment is provided through online credit card payment. The U.S. Patent and 
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment, 
to our Deposit Account No. 19-0036. 

MDS/WPL/la 
Enclosure(s) 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 

Michael D. Specht 
Attorney for Applicants 
Registration No. 54,463 
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Change 
to docu 

FORM PT0-1449 

INFORMATION DISCLOSURE STATEMENT 

Page 2 of 2 
ATIY. DOCKET NO. I APPLICATION NO. 

To be assi2ned 
FIRST NAMED INVENTOR 

Danny Lange 
FILING DATE N b 24 2004 I ART UNIT 

T b 
. 

d ovem er , o e ass1gne 

U.S. PATENT DOCUMENTS 
EXAMINER 

INITIAL 

/DB/ 
/DB/ 
/DB/ 

rl\ ���!) 
' ·r;6Bi ment1 1 

AA2 

AB2 

AC2 

AD2 

AE2 

AF2 

DOCUMENT 

NUMBER DATE 

5,963,949 10/05/1999 

5,913,214 06/15/1999 

5,826,258 10/20/1998 

J0uuJ0uo• 08/05/1997 

6,016,393 01/18/2000 

NAME CLASS SUB-CLASS FILING DATE 

Gupta et al. 707 100 

Madnick et al. 707 10 

Gupta et al. 707 4 

Bonnell et ai.5 '6 55 ,OS 1 
709 202 

White et al. 395 6983 

/ /A.J.F 
7/2)/2 

/DB/ 5,953,392 09/14/1999 Rhie et a!. 379 8813 

o1 1 /DB/ AG2 
5,603,031 02/11/1997 White et al. 395 683 

AH2 

Al2 

AJ2 

AK2 

FOREIGN PATENT DOCUMENTS 
EXAMINER 

INITIAL DOCUMENT DATE COUNTRY CLASS SUB-CLASS TRANSLATION 

NUMBER 

Yes 

AL2 No 

Yes 

AM2 No 

Yes 

AN2 No 

Yes 

A02 No 

Yes 

AP2 No 

OTHER (Including Author, Title, Date, Pertinent Pages, etc.) 

C. Daniel Wolfson, et al., "Intelligent Routers," The 9th International Conference on 

/DB/ AR � Distributed Computing Systems, IEEE Computer Society Press, 1989, pages 371-376. 

AS 6 

AT 6 

EXAMINER /Douglas Blair/ I DATE CONSIDERED 05/04/2009 
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance 
and not considered. Include copy of this form with next communication to Applicant. 
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EDWARD J. KESSLER 
DIRECTOR 
(202) 772-8550 
EKESSLER@SKGF.COM 

February 11, 2010 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Re: U.S.  Utility Patent Application 

Crmf..irmfltion No. 564{) 
Art Unit 2442 

Attn: ��fail Stop bmu Fee 

Application No. 10/995,159; Filing or 371(c) Date: November 24, 2004 

Sir: 

For: Network System Extensible By Users 

Inventors: LANGE et al. 
Our Ref: 2222.0300002 

Transmitted herewith for appropriate action is the following document: 

1. Statement of Substance of Examiner Interview. 

The above-listed document is filed electronically through EFS-Web. 

In the event that extensions of time are necessary to prevent abandonment of this patent 
application, then such extensions of time are hereby petitioned. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, 
or credit any overpayment, to our Deposit Account No. 19-0036. 

I�JlCJ1VV1PL/la 
Enclosure(s) 

Respectfully submitted, 

STE�;i(EssLER, . .(JOLDSTEIN & Fox P .L.L.C. 

/::-�����:��-:,�� {b;.'hVanlJ. Ktssler \.. .. · '---···' 
Attorney for Applicants 
Registration No. 25,688 
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JN THE 1JNITED STATES PATENT A[�'D TRADEMARK OFFICE 

In re application of: 

LANGE eta!. 
Appl. No.: 10/995,159 
Filed: November 24, 2004 
For: Network System Extensible By 

Users 

Confirmation No.: 5640 

Art Unit: 2442 

Examiner: BLAIR, DOUGLAS B 
Atty. Docket: 2222.0300002 

Statement of Substance of Exa1niner Interview 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicants and Applicants' representative, William Ladd, wish to thank Examiner Douglas 

Blair for extending the courtesy of a telephonic interview on January 28, 2011 with William Ladd 

(Reg. No. 64,646). In the interview, the Examiner and William Ladd discussed dates for NPLs 

submitted in an IDS. 

Again, Applicant wishes to thank the Examiner for the opportunity to conduct this interview. 

If the Examiner believes, for any reason, that personal communication will expedite prosecution of 

this application, the Examiner is invited to telephone the undersigned at the number provided. 

Date: "�� lc/{ 
1100 NewYorkAvenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
1320699_l.DOC 

Respectfully submitted, 

STERNEAi.1�-��l�PR, (i.OLDSTEIN & FOX P .L.L.C. 

c.l:::;�e��,�'=/ :? / �--Edwatd J . . Kessler '"····· 

Attorney for Applicants 
Registration No. 25,688 
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Electronic Acknowledgement Receipt 

EFSID: 9427906 

Application Number: 1 0995 1 59 

International Application Number: 

Confirmation Number: 5640 

Title of Invention: NETWORK SYSTEM EXTENSIBLE BY USERS 

First Named Inventor/Applicant Name: Danny Lange 

Customer Number: 261 1 1  

Filer: William Pierce Ladd/Leonard Adgerson 

Filer Authorized By: William Pierce Ladd 

Attorney Docket Number: 2222.0300002 

Receipt Date: 1 1 -FEB-201 1 

Filing Date: 24-NOV-2004 

Time Stamp: 1 4:53:05 

Application Type: Utility under 35 USC 1 1 1  (a) 

Payment information: 
Submitted with Payment I no 

File Listing: 
Document 

Document Description File Name 
File Size( Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

213408 
1 22220300002summary.pdf yes 2 

662d 1 Ob4ded 144 5b4 542 6298d7 3 6c602e 1 
7dde9f 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Applicant summary of interview with examiner 2 2 

Warnings: 

Information: 

Total Files Size (in bytes) 21 3408 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

26111 7590 02/02/2011 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

EXAMINER 

BLAIR, DOUGLAS B 

ART UNIT PAPER NUMBER 

2442 
DATE MAILED: 02/02/2011 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/995,159 11124/2004 Danny Lange 2222.0300002 5640 

TITLE OF INVENTION: NETWORK SYSTEM EXTENSIBLE BY USERS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 NO $1510 $300 $0 $1810 05/02/2011 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 
THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B- Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 112 
the ISSUE FEE shown above. 

II. PART B- FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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I 

PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail 

or Fax 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

26111 7590 02/02/2011 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

10/995,159 ll/24/2004 Danny Lange 2222.0300002 5640 

TITLE OF INVENTION: NETWORK SYSTEM EXTENSIBLE BY USERS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

BLAIR, DOUGLAS B 2442 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 
0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

709-202000 

2. For printing on the patent front page, list 
(l) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 05/02/20ll 

2 ________________________ _ 
3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 
0 Issue Fee 
0 Publication Fee (No small entity discount permitted) 
0 Advance Order - #of Copies _________ __ 

5. Change in Entity Status (from status indicated above) 
0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 
0 Payment by credit card. Form PT0-2038 is attached. 
0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Dille _____________________ __ 
Typed or printed name ______________________ __ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

10/995,159 11124/2004 

26111 7590 02/02/2011 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

Danny Lange 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2222.0300002 5640 

EXAMINER 

BLAIR, DOUGLAS B 

ART UNIT PAPER NUMBER 

2442 
DATE MAILED: 02/02/2011 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 

(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 1058 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 1058 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0 101 or 
(571)-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. 

Page 22 of 820



Application No. Applicant(s) 

Notice of Allowability 1 0/995 , 1 59 LANGE ET AL. 
Examiner Art Unit 

DOUGLAS B. BLA I R  2442 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, P ROSECUTION ON THE M E R ITS IS (OR R EMAI N S) C LOS E D  in this appl ication. If not included 
herewith (or previously mai led), a Notice of Allowance (PTOL-85) or other appropriate commun ication will be mai led in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the in itiative 
of the Office or upon petition by the appl icant. See 37 CFR 1 .3 1 3  and MPEP 1 308. 

1. [8J This commun ication is responsive to 11412011. 

2. [8J The al lowed claim(s) is/are 86-93,107-112,120-132 and 134-140. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1 .  D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Appl ication No. __ . 
3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

I nternational Bureau ( PCT Rule 1 7.2(a)). 

* Certified copies not received: __ . 
Applicant has THREE MONTHS FROM TH E "MAILING DATE" of this communication to fi le a reply complying with the requirements 
noted below. Failure to t imely comply wi l l  result i n  ABAN DONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be subm itted. Note the attached EXAMIN ER'S AMENDMENT or NOTICE OF 
INFO RMAL PATENT A P PLICATION ( PT0- 1 52) which g ives reason (s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be subm itted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1 )  D hereto or 2) D to Paper No./Mail Date __ . 
(b) D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 

Paper No./Mail Date __ . 
Identifying indicia such as the application number {see 37 CFR 1 .84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1 . 1 2 1 {d). 

6. 0 DEPOSIT OF and/or IN FORMATION about the deposit of B IOLOG ICAL MATER IAL must be subm itted . Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1 .  � Notice of References Cited ( PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review ( PT0-948) 

3. � I nformation Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 2/5/08 

4. D Exam iner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Douglas B Blair/ 
Primary Exam iner, Art U n it 2442 

U.S. Patent and Trademark Off1ce 

5. D Notice of I nformal Patent Appl ication 

6. �I nterview Summary (PT0-4 1 3) ,  
Paper No./Mail Date __ . 

7. �Examiner's Amendment/Comment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 201 1 01 1 3  Page 23 of 820



Application No. Applicant(s) 

1 0/995 , 1 59 LANGE ET AL. Interview Summary 
Art Unit Examiner 

DOUGLAS B. BLA I R  2442 

All participants (appl icant, appl icant's representative , PTO personnel) : 

(1 )  DOUGLAS B. BLAIR. 

(2) William Ladd. 

Date of Interview: 28 Januarv 20 1 1 . 

Type: a)� Telephonic b)O Video Conference 

(3) __ . 
(4) __ . 

c)O Personal [copy g iven to : 1 )0 app l icant 2)0 appl icant's representative] 

Exhibit shown or demonstration conducted : d)O Yes 
If Yes, brief description :  __ . 

Claim(s) d iscussed : None. 

Identification of prior art discussed : None. 

e)� No. 

Agreement with respect to the claims f)0 was reached . g)O was not reached . h )� N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached , or any other comments: Mr. Ladd provided the Examiner with the dates for NPL numbers 16. 21.  28. 35. and 
36 from the IDS filed on 2/5/2008. 

(A ful ler description , if necessary, and a copy of the amendments which the examiner agreed would render the claims 
al lowable , if avai lable , must be attached . Also , where no copy of the amendments that would render the claims 
al lowable is avai lable , a summary thereof must be attached . ) 

THE FORMAL WR ITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERV IEW. (See MPEP Section 713.04). I f  a reply to the last Office action has al ready been f i led , APPL ICANT IS 
G IVEN A NON-EXTENDABLE PER IOD OF THE LONGER OF ONE MONTH OR TH IRTY DAYS FROM TH IS 
INTERVIEW DATE, OR THE MAI L ING DATE OF TH IS INTERV IEW SUMMARY FORM , WH ICHEVER IS LATER, TO 
F ILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.  See Summary of Record of Interview 
requ i rements on reverse side or on attached sheet. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 I 

U.S. Patent and Trademark Off1ce 
PTOL-41 3 (Rev. 04·03) Interview Summary Paper No. 201 1 0 1 1 3  
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 71 3.04, Substance of Interview M ust be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 

application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1 . 1 33 1 nterviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an i nterview with an examiner, a complete written statement of the reasons presented at the i nterview as 

warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ t .  t t t ,  t .  t 35. (35 U .S.C.  t 32) 

37 CFR §t .2 Business to be transacted in writing. 

All  busi ness with the Patent or Trademark Office should be transacted i n  writing. The personal attendance of appl icants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office wil l  be based exclusively on the written record in the Office. No attention wi l l  be paid to 

any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the fai lure to record the substance of interviews. 

It is the responsibil ity of the applicant or the attorney or agent to make the substance of an interview of record in the application file, un less 
the examiner ind icates he or she will do so. It is the examiner's responsibil ity to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and fi l l ing in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 81 2.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be g iven an appropriate Paper No. , placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In  a personal interview, a dupl icate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the appl icant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not l ikely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information : 
Application Number (Series Code and Serial Number) 
Name of applicant 
Name of examiner 
Date of interview 
Type of interview (telephonic, video-conference, or personal) 
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
An indication whether or not an exhibit was shown or a demonstration conducted 
An identification of the specific prior art discussed 
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 
The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner oral ly remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concern ing the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following appl icable items : 
1 )  A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and ful ly 
describe those arguments which he or she feels were or might be persuasive to the examiner. ) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the I nterview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will g ive the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "I nterview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Application/Control Number: 10/995,159 

Art Unit: 2442 

DETAILED ACTION 

EXAMINER'S AMENDMENT 

An examiner's  amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CPR 

Page 2 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

Authorization for this examiner's  amendment was given in a telephone interview with 

William Ladd on 1113/2011. 

The application has been amended as follows:  
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Amendments to the Claims: 

1-85. (Cancelled) 

Page 3 

86. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

means for receiving data for creating a network-based agent; [[ , ] ]  'Nherein the nehvork 
based agent is configured to perform an operation; 

means for invoking, in response to receiving a URL defining a type of event and 

identifying the network-based agent, an execution of the network-based agent; on an occurrence 

of an event; 

means, including the network-based agent, for using a service and a service resource 

configured to be consumed by the network-based agent for performing the operation, wherein an 

amount of the service resource is exhausted upon being consumed by the network-based agent; 

and 

means for communicating a result of the operation over a network communications link. 

87. (Previously Presented) The system of claim 86, wherein the network communications 

link is a communications link in a public-switched communications network. 

88. (Currently Amended) The system of claim [ [87] ] 86, further comprising: 

means for mediating an interaction between the means for using the service and the 

service. 

89. (Previously Presented) The system of claim 88, wherein the means for mediating 

compnses: 

means for monitoring an amount of the service resource used by the network-based agent. 
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90. (Previously Presented) The system of claim 89, wherein the means for mediating 

further comprises: 

means for converting between a first messaging protocol used by the network-based 

agent and a second messaging protocol used by the service. 

91. (Previously Presented) The system of claim 86, further comprising: 

means for allowing a user to modify the network-based agent. 

92. (Currently Amended) An article of manufacture including a non-transitory computer

readable medium having instructions stored thereon, execution of which by a computing device 

causes the computing device to perform operations comprising: 

receiving data for creating a network-based agent; [[ , ] ]  'Nherein the nehvork based agent 

is configured to perform an operation; 

creating the network-based agent, wherein the network-based agent has a plurality of 

executable instructions for performing an operation, wherein the instructions comprise an event 

handler defining a predetermined event to occur during execution of the service; 

invoking, in response to receiving a URL defining a type of the predetermined event and 

identifying the network-based agent, an execution of the network-based agent; on an occurrence 

of an eyent; 

using a service and a service resource configured to be consumed by the network-based 

agent for performing the operation, wherein an amount of the service resource is exhausted upon 

being consumed by the network-based agent; and 

communicating a result of the operation over a network communication link. 

93. (Previously Presented) The article of manufacture of claim 92, wherein the operations 

further comprise: 

allowing a user to modify the network-based agent. 

94-106. (Cancelled) 
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107. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

a processor; and 

a memory storing instructions, execution of which by the processor causes the processor 

system to perform operations comprising: 

receiving data for creating a network-based agent,;, [[ ,]]  'Nherein the nehvork based 
agent is configured to perform an operation, 

invoking, in response to receiving a URL defining a type of event and identifying 

the network-based agent, an execution of the network-based agent on an occurrence of an event, 
wherein the execution of the network-based agent comprises using a service and a service 

resource configured to be consumed by the network-based agent when the network-based agent 

performs the operation, and wherein an amount of the service resource is exhausted upon being 

consumed by the network-based agent, and 

communicating a result of the operation over a network communications link. 

108. (Previously Presented) The system of claim 107, wherein the operations further comprise 

enabling, using a user interface, a user to create the network-based agent. 

109. (Previously Presented) The system of claim 107, wherein the operations further comprise 

invoking execution of the network-based agent using a service wrapper. 

110. (Previously Presented) The system of claim 109, wherein the operations further comprise: 

identifying, using the service wrapper, service permissions associated with the network

based agent; and 

determining, usmg the service wrapper, whether the service permissiOns include 

permissions required by the service wrapper to execute the network-based agent. 

111. (Previously Presented) The system of claim 108, wherein the user interface is a web 

browser user interface. 
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112. (Previously Presented) The system of claim 108, wherein the user interface is a voice 

user interface. 

113-119. (Cancelled) 

120. (Previously Presented) The system of claim 107, further comprising: 

an engme; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger an 

execution of the network-based agent on the occurrence of the event; and 

an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

121. (Previously Presented) The system of claim 120, wherein the agent object comprises : 

a permission associated with the network-based agent; and 

an event handler, including data and executable instructions for directing an operation of 

the engine on the occurrence of the event. 

122. (Previously Presented) The system of claim 121, wherein the permission comprises a 

computational permission defining one or more computational resources that the network-based 

agent is permitted to use. 

123. (Previously Presented) The system of claim 122, wherein the computational permission 

further defines an extent to which the network-based agent is permitted to use the one or more 

computational resources. 

124. (Previously Presented) The system of claim 121, wherein the permission comprises a 

service permission defining one or more services that the network-based agent is permitted to 

use. 
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125. (Previously Presented) The system of claim 124, wherein the service permission further 

defines an extent to which the network-based agent is permitted to use the one or more services. 

126. (Currently Amended) A method comprising: 

receiving, using a computing device, data for creating a network-based agent [[ ,]]  

'Nherein the nehvork based agent performs an operation; 

invoking, using the computing device, and in response to receiving a URL defining a type 

of event and identifying the network-based agent, execution of the network-based agent,_ upon an 

occurrence of an event, wherein the invoking comprises using a service and a service resource 

configured to be consumed by the network-based agent for performing the operation, and 

wherein a discrete unit of the service resource is exhausted upon being consumed by the 

network-based agent; and 

communicating, using the computing device, a result of the operation over a network 

communication link. 

127. (Previously Presented) The method of claim 126, wherein invoking execution of the 

network-based agent comprises using an event handler. 

128. (Previously Presented) The method of claim 127, wherein the event handler directs 

operation of the network based agent upon the occurrence of the event. 

129. (Previously Presented) The method of claim 127, wherein the event handler defines a 

predetermined event to occur during execution of the network-based agent. 

130. (Previously Presented) The method of claim 126, further comprising: 

authorizing access to a computer network, wherein the computer network is programmed 

to be customized using the network-based agent; 

creating the network-based agent, wherein the network-based agent has a plurality of 

executable instructions for performing an operation, wherein the instructions comprise an event 

handler defining a predetermined event to occur during execution of the service, wherein 
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performing the operation comprises using the service and a service resource, and wherein a 

service wrapper links the service to the service resource and mediates interaction between the 

service and the service resource; and 

accessing, using the service wrapper, information defining an amount of the service 

resource allocated to be consumed by a principal of the network-based agent, wherein the service 

wrapper is configured to monitor consumption of the service resource by the agent program. 

131. (Currently Amended) The method of claim 130, 'Nherein the eJ<ecuta-ble instructions 

further comprise further comprising: 

instructions to define defining operations supported by the service required to perform the 

operation, 

instructions to receiVe receiVmg a response from the service including parameters 

required by the agent program to complete the operation, and 

instructions to provide providing an output associated with the operation over a network 

communications link. 

132. (Previously Presented) The method of claim 130, further compnsmg accessmg 

authorization information of the service wrapper, wherein the authorization information defines 

access permissions of the network-based agent, and wherein the access permissions define 

whether the network-based agent is authorized to use the service. 

133.  (Cancelled) 

134. (Previously Presented) The method of claim 130, further comprising converting, using 

the service wrapper, between an instruction format utilized by an agent server and an instruction 

format utilized by the service. 

135. (Currently Amended) A method comprising: 

receiving, using a computing device, data for creating a network-based agent, wherein the 

network-based agent performs an operation; 
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invoking, using the computing device, an execution of the network-based agent upon an 

occurrence of an event, wherein the invoking comprises using a service and a service resource 

configured to be consumed by the agent for performing the operation, and wherein a discrete unit 

of the service resource is exhausted upon being consumed by the agent; 

communicating, using the computing device, a result of the operation over a network 

communication link; 

authorizing, using the computing device, access to a computer network, wherein the 

computer network is programmed to be customized using the network-based agent; 

creating, using the computing device, the network-based agent, wherein the network

based agent has a plurality of executable instructions for performing an operation, wherein the 

instructions comprise an event handler defining a predetermined event to occur during execution 

of the service, wherein performing the operation comprises using the service and a service 

resource, and wherein a service wrapper links the service to the service resource and mediates 

interaction between the service and the service resource; 

The method of claim 130, further comprising identifying, using the computing device, the 

predetermined event by a URL, wherein the URL defines a type of the predetermined event and 

a recipient network based agent; and [[.] ] 

accessing, using the computing device and the service wrapper, information defining an 

amount of the service resource allocated to be consumed by a principal of the network-based 

agent, wherein the service wrapper is configured to monitor consumption of the service resource 

by the agent program. 

136. (Previously Presented) The method of claim 130, further comprising sending information 

regarding the predetermined event via the network-based agent to a second network-based agent 

to communicate with the second network-based agent. 

137. (Previously Presented) The system of claim 107, wherein the event is: 

an occurrence of a specified time, or 

a lapse of a predetermined amount of time. 
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138. (Previously Presented) The system of claim 107, further comprising an engine configured 

to control consumption of the service resource by the network-based agent. 

139. (Previously Presented) The system of claim 107, wherein the data includes data for 

modifying an agent template to create a user-customized agent. 

140. (Previously Presented) The method of claim 126, wherein the discrete unit is a discrete 

unit of time. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 

Page 11 

examiner should be directed to DOUGLAS B. BLAIR whose telephone number is (571)272-

3893. The examiner can normally be reached on 9: 00am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner' s  

supervisor, Glen Burgess can be  reached on (571) 272-3949. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 
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Substi lute for form 1449/PTO 

FIRST SUPPLEMENTAL 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Sheet 

Examiner 
Initials' 

(Use as many sheets as necessary) 

I 1 I 

Cite 
No.' 

USJ 

US2 

US3 

US4 

uss 
US6 

US7 

US8 

US9 

USlO 

USil 

US12 

US13 

US14 

US15 

US16 

USI7 

US18 

US19 

US20 

of I 3 

Document Number 

Number-Kind Code2 (lfKI\(1\\ n) 

4,575,797 

4,653,100 

4,716,583 

4,974,254 

5,001,745 

5,079,695 

5,093,914 

5,129,083 

5,129,084 

5,136,634 

5,187,790 

5,206,951 

5,261,080 

5,297,283 

5,303,375 

5,303,379 

5,307,490 

5,321,841 

5,327,559 

5,339,430 

Complete �f Known 
Application Number 10/995,159 

Filing Date November 24, 2004 

First Named Inventor Danny LANGE 
Art Unit 2142 

Examiner Name Douglas B. Blair 

Attorney Docket Number 2222.0300002 

U.S. PATENT DocuMENTS 

Publication Date Name of Patentee or Pages, Columns, Lines, 
MM-DD-YYYY Applicant of Cited Document Where Relevant Passages 

or Relevant Figures Appear 

03-11-1986 Gruner et a!. 

03-24-1987 Barnett et a!. 

12-01-1987 Groner et a!. 

11-01-1990 Perine et a!. 

03-01-1991 Pollock 

01-01-1992 Dysart et a!. 

03-01-1992 Coplien et al. 

07-01-1992 C utler et al. 

07-01-1992 Kelly, Jr. et a!. 

08-01-1992 Rae et a!. 

02-01-1993 East et a!. 

04-01-1993 Khoyi et a!. 

11-01-1993 Khoyi et a!. 

03-01-1994 Kelly, Jr. ct a!. 

04-01-1994 Collins et a!. 

04-01-1994 Khoyi et a!. 

04-01-1994 Davidson et al. 

06-01-1994 East et a!. 

07-01-1994 Priven et a!. 

08-01-1994 Lundin et al. 

FOREIGN PATENT DOCUMENTS 

Examiner 
Initials* 

Examiner 
Signat ure 

Cite 
No.1 

FPI 

FP2 

FP3 

FP4 

FPS 

I-P6 

FP7 

FP8 

FP9 

Foreign Patent Document Publication Date 
MM-DD-YYYY 

Country Code' Number� Kind Code' (ifknO\nl) 

WO 91/10191 A1 07-11-1991 

WO 96111542 A2 04-18-1996 

WO 97/33416 A1 09-12-1997 

EP 0 495310 A2 07-22-1992 

EP 0 495319 A2 07-22-1992 

EP 0 546809 A2 06-16-1993 

EP 0 697780 A2 02-21-1996 
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Name of Patentee or Pages, Columns, 
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Miner et a!. 

Taskett 

Campbell et al. 
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of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).' 
For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 'Kind of 
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if 
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This collection of information is required by 37 CFR 1.97 and 1 .98. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. 
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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US25 
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5,414,852 
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5,452,433 
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5,559,927 

5,608,786 

5,636,325 

5,860,064 

5,873,057 

5,890,123 -----
5,987,415 

Complete if Known 
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Application Number 10/995,159 

Filing Date November 24, 2004 

First Named Inventor Danny LANGE 

Art Unit 2142 

Examiner Name D ouglas B. Blair 

Attorney Docket Number 2222.0300002 

U.S. PATENT DOCUMENTS 

Publication Date Name of Patentee or Pages, Columns, Lines, 
MM-DD-YYYY A pplican t of Cited Document Where Relevant Passages 

or Relevant Figures Appear 

09-01-1994 D oll, Jr. et a!. 

11-01-1994 Kawam oto et a!. 

12-01-1994 Skinner 

01-01-1995 F oss et a!. 

03-01-1995 Banda e t a!. 

05-01-1995 Kramer et al. 

05-01-1995 Smit h 
05-01-1995 Kh oyi et a!. 

08-01-1995 Schaeffer et a!. 
08-01-1995 Quicki et a!. 
09-01-1995 Nihart et a!. 

03-01-1996 Kupiec 

08-13-1996 Lundin et a!. 

09-01-1996 Clynes 

03-04-1997 Gord on 

06-01-1997 Farrett 

01-01-1999 Henton 

02-01-1999 Eves et a!. 

03-30-1999 Br own et a!. 

11-01-1999 Breese et a!. 

FOREIGN PATENT DOCUMENTS 

examiner 
Init ials* 

Examiner 
Signat ure 

Cite 
No. ' 

FPIO 

FPII 

FP12 

FP13 

FP14 
FP15 

FPI6 

FP17 

FP18 

Foreign Patent Document 
Country Codc.:� Number� 
Kind Code5 (if known) 

/Douglas Blair/ 

Publication Date 
MM-DD-YYYY 

Name of Patentee or Pages, Colun1ns, 
Applicant of Cited Document Lines, Where 

Relevant Passages or 
Relevm1 l Figures 
Appear 

Date 
C onsidered 01/31/2011 

T6 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 'See Kinds Codes 
of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 'Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).' 
For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 'Kind of 
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if 
English language Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. 
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Publication Date Name of Patentee or Pages , ColUTnns, Lines , 
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01-04-2005 Lange et al. 

Where Relevant Passages 
or Relevant Figures Appear 

-- --·----

FOREIGN PATENT DOCUMENTS 

Examiner 
Initials* 

Examiner 
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Cite 
No.1 

FPI9 

FP20 

FP21 

FP22 

FP23 

FP24 

FP25 

FP26 

FP27 

Foreign Patent Document 
Country CodeJ NumberJ 
Kind Code� {if known) 

/Douglas Blair/ 

Publicati on Da te 
MM-DD-YYYY 

Name of Patentee or Pages, Columns, 
Applicant of Cited Document Lines, Where 

Relevant Passages or 
Relevant Figures 
Appear 

Date 
C onsidered 01/31/2011 
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*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. • Applicant's unique citation designation number {optional). 2 See Kinds Codes 
of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 
For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 'Kind of 
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if 
English language Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98_ The information is required to obtain or retain a benefit by the public which is to f i le (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to 
complete. including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. 
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO : Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ALCR EFEl�l��Ncl�spetaN�Io'E�l�EE>-'Exeg �fWH�9F{�tJNtertfi RouGH. ;os; 
Page 57 of 820



Equivalent of Form PTO/SB/08B (04-07) 
Approved for use through 09/30/2007. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection ofinfonnation unless it contains a valid OMB control number 

Substitute for form 1449/PTO Complete if Known 
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Application Number 10/995,159 
Filing Date November 24, 2004 

INFORMATION DISCLOSURE First Named Inventor Danny LANGE 
STATEMENT BY APPLICANT Art Unit 2142 

Sheet 

Examiner 
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(Use as many sheets as necessat}) 
Examiner Name Douglas B. Blair 

I 1 I of I 5 Attorney Docket Number 2222.0300002 

NON PATENT LITERATURE DOCUMENTS 
Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
No.1 the item (book, magazine,joumal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published 

S Gibbs, "Class Management for Software Communities", Conmmnications Of The 
NPLI Association For Computing Machinery, vol. 33, No. 9, 1 Scp. 1990, pp. 90-103, XP 

000162393. 

K. Nielsen, et a!., "Inter-Processor Conmmnication and ADA in Distributed Real-Time 
NPL2 Systems", Computer Communications, vol. 13, No. 8, I Oct. 1990, pp. 451-459, XP 

000161020. 

NPL3 
W. Gentleman, et a!., "Administrators and Multiprocessor Rendezvous Mechanisms", 
Software Practice & Experience, vol. 22, No. 1. Jan. 1992 Chichester GB. 

G. Welling, et a!. "An Architecture of a Threaded Many-to-Many Remote Procedure 

NPL4 
Call", Proceedings Of The International Conference On Distributed Compution Systems, 
Yokohama, Jun. 9-12, 1992 No. Conf. 12, 9 Jun. 1992, Institute Of Electrical And 
Electronics Engineers, pp. 504-511, XP 000341046. 

NPL5 
U. Ramachandran, et al. "An Implementation of Distributed Shared Memory", Software 
Practice & Experience, vol. 21, No.5, 1 May 1991, pp. 443-464, XP 000297178. 

H. Bruggemann, "Rights in an Object-Oriented Environment", Database Security V. 
NPL6 Status And Prospects Results OfThe IFIP WG 11.3 Workshop, 4 Nov. 1991, 

Shepherdstown, USA. 

M. Rottman and D. Thompson, "The Amcad Real-Time Multiprocessor Operating 
NPL7 System", Proceedings of the IEEE 1989 National Aerospace and Electronics Conference 

NAECON 1989, pp. 1813-1818, (1989). 

A. Conadi, L. Leonardi and M. Zannini, "Distt·ibuted Environments Based on Objects: 

NPL8 
Upgrading Smalltalk Toward Distribution", Ninth Annual International Phoenix 
Conference On Computers And Communications, 21-23 Mar. 1990 Conference 
Proceedings, IEEE Com_p_uter Society,_0). 332-339, (1990). 

NPL9 
J. Padget, R. Bradford and J. Fitch, "Concurrent Object-Oriented Programming in LISP", 
Computer Journal, vol. 34, No.4, Aug. 1991, pp. 311-319, (1991). 

L. Gunaseelan and R. LeBlanc, Jr., "Distributed Eiffel: A Language for Programming 

NPLlO 
Multi-Granular Distributed Objects on the Clouds Operating System", Proceedings Of the 
1992 International Conference on Computer Languages, IEEE Computer Society, pp. 
331-340 (1992). 

/Douglas Blair/ 
Date 
Considered 01/31/2011 

T2 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer. U S  Patent and Trademark Office, P 0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. 
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Substitute for form 1449/PTO Complete if Known 

FIRST SUPPLEMENTAL 
Application Number 10/995,159 
Filing Date November 24, 2004 

INFORMATION DISCLOSURE First Named Inventor Danny LANGE 
STATEMENT BY APPLICANT Art Unit 2142 

Sheet 

Examiner 
Initials* 

(Use ns mnny sheets ns necessniJ) 
Examiner Name Douglas B. Blair 

1 2 I of I 5 Attorney Docket Number 2222.0300002 

NON PATENT LITERATURE DOCUMENTS 
Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
No.1 the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume number, 

publisher, city and/or country where published 

K. Ogata, S. Kurihara, M. Inari and N. Doi, "The Design and Implementation ofHoME", 

NPL11 
ACM Sigplan '92 Conference On Programming Language Design And Implementation, 
San Francisco, CA 17-19 Jun. 1992, ACM Sigplan Notices, vol. 27, No.7, pp. 44-54, (Jul. 
1992). 

NPL12 
James W. Stamos and David K. Gifford, "Remote Evaluation", ACM Transctions on 
Programming Languages and Systems, vol. 12, No.4, Oct. 1990, pp. 537-565. 

NPL13 
James W. Stamos and David K. Gifford, "Implementing Remote Evaluation", IEEE 
Transactions on Software Engineering, vol. 16, No.7, Jul. 1990, pp. 710-722. 

NPL14 
Casais, Eduardo, "An Object Oriented System Implementing KNOs", Proceedings of the 
Conference on Office Information Systems, vol. 9, Nos 2-3, pp. 284-290 (1988). 

NPL15 
Kahn, Robert E., and Cerf, Vinton G., "The Digital LibraTy Project: vol. 1: The World of 
Knowbots"; Corporation of N ational Research Initiatives (Draft) ( 1988). 

Borenstem, Nathaniel S., "Secure and Portable Active Messaging: A New Platform for 
NPL16 Distributed Applications and Cooperative Work," was to be submitted to Conmmnications 

of the ACM for publication (date unknown). 1991 - DBB 

Curtis, Pavel, "LambdaMOO Programmer's Manual", retrieved as 
NPL17 /lambda/moo/ganuna/ProgrammersManual.texinfo from the In temet network (Aug. 

1991). 

Hutchinson, Norman C.; Raj, Rajendra K.; Black, Andrew P.; Levy, Henry M.; and Jul, 
NPL18 Eric, "The Emerald Programming Language Report", Technical Report 87-1 0-07, 

Department of Computer Science, University ofWashington (Oct. 1987). 

Jul, Eric; Levy, Henry; Hutchinson, Norman; and Black, AndTew, "Fine-Grained Mobility 
NPL19 in the Emerald System", ACM Transactions on Computer Systems, vol. 6, No. 1, pp. 109-

133 (Feb. 1988). 

Rashid, Richard F., and Robertson, George G., "Accent: A Communication Oriented 
NPL20 Network Operating System Kernel", ACM document number 0-89791-062-1-12/81-0064, 

pp. 64-75 (1981). 

/Douglas Blair/ 
Date 
Considered 01/31/2011 

T2 

•EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete. 
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer. US Patent and Trademark Office, PO Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS.
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Substitute for form 1449/PTO Complete if Known 

FIRST SUPPLEMENTAL 
Application Number 10/995, 159 

Filing Date November 24, 2004 
INFORMATION DISCLOSURE First Named Inventor Danny LANGE 
STATEMENT BY APPLICANT Art Unit 2142 

Sheet 

Examiner 
Initials* 

(Use ns many sheets as necessrrr;) 
Examiner Name Douglas B. Blair 

I 3 I of I 5 Attorney Docket Number 2222.0300002 

NON PATENT LITERATURE DOCUMENTS 
C ite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
No.1 the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume number, 

publisher, city and/or country where published 

Butterfield, David A., and Popek, Gerald J., "Network Tasking in the Locus Distributed 
NPL21 Unix System", Locus Computing Corporation, Santa Monica, California, pp. 62-71 (date 

unknown). 1984 - DBB 

Doughs, Fred, "Process Migration in the Sprite Operating System", Report No. UCB/CSD 
NPL22 87/343, Computer Science Division (EECS), University of California, Berkeley (Feb. 

1987). 

NPL23 
Powell, Michael L., and Miller, Burton P., "Process Migration in DEMOS/MP", ACM 
document number 0-89791-115-6/83/010/01 10 pp. 110-119 ( 1983 ). 

Theimer, Marvin M.; Lantz, Keith A.; and Cheriton, David R., "Preemptable Remote 
NPL24 Execution Facilities for the V -System", ACM document number 0-89791-17 4-1-12/85-

0002 pp. 2-12 (1985). 

NPL25 
Borenstein, Nathaniel S., "Computational Mail as Network Infrastructure for Computer-
Supported Cooperative Work,"CSCW 92 Proceedings, pp 67-74 (Nov., 1992). 

NPL26 
Makoto, "TNG PhoneShell (part 2). A proposal and an implimentation of internet access 
method with telephones and facsimilies", JICST abstract 96A0053311, May 1995. 
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Amendments to the Claims 
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Appl. No. 10/995,159 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

1-85. (Cancelled) 

86. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

means for receiving data for creating a network-based agent� [[,]] \Vherein the 

netv1ork based agent is configured to perform an operation; 

means for invoking, in response to receiving a URL defining a type of event and 

identifying the network-based agent, an execution of the network-based agent� 6fl:---afl: 

occurrence of an event; 

means, including the network-based agent, for using a service and a service 

resource configured to be consumed by the network-based agent for performing the 

operation, wherein an amount of the service resource is exhausted upon being consumed 

by the network-based agent; and 

means for communicating a result of the operation over a network 

communications link. 

87. (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications 

network. 

88. (Currently Amended) The system of claim [[87]] 86, further comprising: 

means for mediating an interaction between the means for using the service and 

the service. 

89. (Previously Presented) The system of claim 88, wherein the means for 

mediating comprises: 
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means for monitoring an amount of the service resource used by the network

based agent. 

90. (Previously Presented) The system of claim 89, wherein the means for 

mediating further comprises: 

means for converting between a first messaging protocol used by the network

based agent and a second messaging protocol used by the service. 

91. (Previous! y Presented) The system of claim 86, further comprising: 

means for allowing a user to modify the network-based agent. 

92. (Currently Amended) An article of manufacture including a computer-readable 

medium having instructions stored thereon, execution of which by a computing device 

causes the computing device to perform operations comprising: 

receiving data for creating a network-based agent� [[,]] 'vVherein the net\vork 

based agent is configured to perform an operation; 

creating the network-based agent, wherein the network-based agent has a 

plurality of executable instructions for performing an operation, wherein the instructions 

comprise an event handler defining a predetermined event to occur during execution of 

the service; 

invoking, in response to receiving a URL defining a type of the predetermined 

event and identifying the network-based agent, an execution of the network-based agent� 

on an occurrence of an event; 

using a service and a service resource configured to be consumed by the network

based agent for performing the operation, wherein an amount of the service resource is 

exhausted upon being consumed by the network-based agent; and 

communicating a result of the operation over a network communication link. 

93. (Previously Presented) The article of manufacture of claim 92, wherein the 

operations further comprise: 

allowing a user to modify the network-based agent. 
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94-106. (Cancelled) 

LANGE eta!. 
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107. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

a processor; and 

a memory storing instructions, execution of which by the processor causes the 

processor system to perform operations comprising: 

receiving data for creating a network-based agent� [[,]] wherein the 

net\vork based agent is configured to perform an operation, 

invoking, in response to receiving a URL defining a type of event and 

identifying the network-based agent, an execution of the network-based agent en-an 

occurrence of an event, wherein the execution of the network-based agent comprises 

using a service and a service resource configured to be consumed by the network-based 

agent when the network-based agent performs the operation, and wherein an amount of 

the service resource is exhausted upon being consumed by the network-based agent, and 

communicating a result of the operation over a network communications 

link. 

108. (Previously Presented) The system of claim 107, wherein the operations further 

comprise enabling, using a user interface, a user to create the network-based agent. 

109. (Previously Presented) The system of claim 107, wherein the operations further 

comprise invoking execution of the network-based agent using a service wrapper. 

110. (Previously Presented) The system of claim 109, wherein the operations further 

compnse: 

identifying, using the service wrapper, service permissions associated with the 

network-based agent; and 

determining, using the service wrapper, whether the service permissions include 

permissions required by the service wrapper to execute the network-based agent. 
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111. (Previously Presented) The system of claim 108, wherein the user interface is a 

web browser user interface. 

112. (Previously Presented) The system of claim 108, wherein the user interface is a 

voice user interface. 

113-119. (Cancelled) 

120. (Previously Presented) The system of claim 107, further comprising: 

an engme; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger 

an execution of the network-based agent on the occurrence of the event; and 

an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

121. (Previously Presented) The system of claim 120, wherein the agent object 

compnses: 

a permission associated with the network-based agent; and 

an event handler, including data and executable instructions for directing an 

operation of the engine on the occurrence of the event. 

122. (Previously Presented) The system of claim 121, wherein the permissiOn 

comprises a computational permission defining one or more computational resources that 

the network-based agent is permitted to use. 

123. (Previously Presented) The system of claim 122, wherein the computational 

permission further defines an extent to which the network-based agent is permitted to use 

the one or more computational resources. 
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124. (Previously Presented) The system of claim 121, wherein the permission 

comprises a service permission defining one or more services that the network-based 

agent is permitted to use. 

125. (Previously Presented) The system of claim 124, wherein the service permission 

further defines an extent to which the network-based agent is permitted to use the one or 

more services. 

126. (Currently Amended) A method comprising: 

receiving, using a computing device, data for creating a network-based agent; 

[[,]]wherein the netv,rork based agent performs an operation; 

invoking, using the computing device, and in response to receiVmg a URL 

defining a type of event and identifying the network-based agent, execution of the 

network-based agent upon an occurrence of an event, wherein the invoking comprises 

using a service and a service resource configured to be consumed by the network-based 

agent for performing the operation, and wherein a discrete unit of the service resource is 

exhausted upon being consumed by the network-based agent; and 

communicating, using the computing device, a result of the operation over a 

network communication link. 

127. (Previously Presented) The method of claim 126, wherein invoking execution of 

the network-based agent comprises using an event handler. 

128. (Previously Presented) The method of claim 127, wherein the event handler 

directs operation of the network based agent upon the occurrence of the event. 

129. (Previously Presented) The method of claim 127, wherein the event handler 

defines a predetermined event to occur during execution of the network-based agent. 

130. (Previously Presented) The method of claim 126, further comprising: 
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authorizing access to a computer network, wherein the computer network is 

programmed to be customized using the network-based agent; 

creating the network-based agent, wherein the network-based agent has a 

plurality of executable instructions for performing an operation, wherein the instructions 

comprise an event handler defining a predetermined event to occur during execution of 

the service, wherein performing the operation comprises using the service and a service 

resource, and wherein a service wrapper links the service to the service resource and 

mediates interaction between the service and the service resource; and 

accessing, using the service wrapper, information defining an amount of the 

service resource allocated to be consumed by a principal of the network-based agent, 

wherein the service wrapper is configured to monitor consumption of the service 

resource by the agent program. 

131. (Currently Amended) The method of claim 130, \Vherein the executable 

instructions further comprise further comprising: 

instructions to define defining operations supported by the service required to 

perform the operation, 

instructions to receive receiving a response from the service including parameters 

required by the agent program to complete the operation, and 

instructions to provide providing an output associated with the operation over a 

network communications link. 

132. (Previously Presented) The method of claim 130, further comprising accessing 

authorization information of the service wrapper, wherein the authorization information 

defines access permissions of the network-based agent, and wherein the access 

permissions define whether the network-based agent is authorized to use the service. 

133. (Cancelled) 
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134. (Previously Presented) The method of claim 130, further comprising converting, 

using the service wrapper, between an instruction format utilized by an agent server and 

an instruction format utilized by the service. 

135. (Currently Amended) A method comprising: 

receiving, using a computing device, data for creating a network-based agent, 

wherein the network-based agent performs an operation; 

invoking, using the computing device, an execution of the network-based agent 

upon an occurrence of an event, wherein the invoking comprises using a service and a 

service resource configured to be consumed by the agent for performing the operation, 

and wherein a discrete unit of the service resource is exhausted upon being consumed by 

the agent; 

communicating, usmg the computing device, a result of the operation over a 

network communication link; 

authorizing, using the computing device, access to a computer network, wherein 

the computer network is programmed to be customized using the network-based agent; 

creating, using the computing device, the network-based agent, wherein the 

network-based agent has a plurality of executable instructions for performing an 

operation, wherein the instructions comprise an event handler defining a predetermined 

event to occur during execution of the service, wherein performing the operation 

comprises using the service and a service resource, and wherein a service wrapper links 

the service to the service resource and mediates interaction between the service and the 

service resource; 

Tho method of claim 13 0, further comprising identifying, using the computing 

device, the predetermined event by a URL, wherein the URL defines a type of the 

predetermined event and a recipient network based agent; and [[.]] 

accessing, using the computing device and the service wrapper, information 

defining an amount of the service resource allocated to be consumed by a principal of the 

network-based agent, wherein the service wrapper is configured to monitor consumption 

of the service resource by the agent program. 
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136. (Previously Presented) The method of claim 130, further comprising sending 

information regarding the predetermined event via the network-based agent to a second 

network-based agent to communicate with the second network-based agent. 

137. (Previously Presented) The system of claim 107, wherein the event is: 

an occurrence of a specified time, or 

a lapse of a predetermined amount of time. 

138. (Previously Presented) The system of claim 107, further comprising an engine 

configured to control consumption of the service resource by the network-based agent. 

139. (Previously Presented) The system of claim 107, wherein the data includes data 

for modifying an agent template to create a user-customized agent. 

140. (Previously Presented) The method of claim 126, wherein the discrete unit is a 

discrete unit of time. 
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Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing amendment, claims 86-93, 107-112, 120-132, and 

134-140 are pending in the application, with claims 86, 92, 107, 126, and 135 being the 

independent claims. Claims 86, 88, 92, 107, 126, and 131 are sought to be amended. 

Claim 13 5 is sought to be amended to be rewritten in independent form. Claims 94-106, 

113-119, and 133 were previously cancelled without prejudice to or disclaimer of the 

subject matter therein. Applicants reserve the right to prosecute similar or broader 

claims, with respect to any cancelled or amended claims, in the future. These changes 

are believed to introduce no new matter, and their entry is respectfully requested. 

Applicants respectfully request entry of this amendment after final rejection 

because the claim amendments merely incorporate subject matter from the dependent 

claims into the independent claims or revise the claims to address minor issues. Thus, no 

further search or consideration is necessitated as a result of this amendment. 

Based on the above amendment and the following remarks, Applicants 

respectfully request that the Examiner reconsider all outstanding objections and 

rejections and that they be withdrawn. 

Rejection under 35 U.S.C. § 102 

At page 3 of the Final Office Action, the Examiner rejected claims 86-93, 107-

112 and 120-140 under 35 U.S.C. § 102 (e) as being allegedly anticipated by U.S. Patent 

Number 5,740,231 to Cohn et al. ("Cohn"). This ground of rejection is inconsistent with 

the Examiner's statement, at page 4 of the Final Office Action, that claim 135 contains 

allowable subject matter. Applicants respectfully traverse this rejection as it applies to 

claims 86-93, 107-112, 120-134, and 136-140. 

Without acquiescing to the propriety of the rejection, Applicants have amended 

claims 86, 92, 107, and 126 to recite further features that distinguish over the applied 

reference. For example, claims 86, 92, 107, 126 recite, inter alia, "invoking, in response 

to receiving a URL defining a type of . . .  event and identifying the network-based agent, 

an execution of the network-based agent. " 
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At page 4 of the Final Office Action, the Examiner stated that claim 135, which 

previously recited (before the instant amendment) "identifying the predetermined event 

by a URL, wherein the URL defines a type of the predetermined event and a recipient 

network based agent" contained allowable subject matter. Thus, Applicants respectfully 

assert that at least the feature "invoking, in response to receiving a URL defining a type 

of ... event and identifying the network-based agent, an execution of the network-based 

agent," as recited by amended independent claims 86, 92, 107, and 126, distinguishes 

over Cohn. 

Accordingly, Applicants respectfully request that the Examiner reconsider and 

withdraw the 35 U.S.C. § 102(e) rejection of claims 86, 92, 107, and 126 and pass these 

claims to allowance. Additionally, at least based on their respective dependencies to 

claims 86, 92, 107, 126, claims 87-91, 93, 108-112, 120-125, and 127-140 should be 

found patentable over the applied reference, as well as for their additional distinguishing 

features. 

Allowable Subject Matter 
At page 4 of the Final Office Action, the Examiner objected to claim 135 as 

being allegedly dependent on a rejected base claim but indicated that claim 135 would be 

allowable if rewritten in independent form including all the limitations of the base claim 

and any intervening claims. 

Applicants gratefully acknowledge the Examiner's indication that the patent 

application contains allowable subject matter, and that claim 135 would be allowable 

over the cited references if rewritten in independent form. 

Applicants have rewritten claim 135 in independent form including all the 

features of the base claim and intervening claim. Accordingly, Applicants respectfully 

request that the Examiner pass claim 135 to allowance. 

Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicants therefore respectfully request that the 

Examiner reconsider all presently outstanding objections and rejections and that they be 
Atty. Dkt. No. 2222.0300002 
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withdrawn. Applicants believe that a full and complete reply has been made to the 

outstanding Final Office Action and, as such, the present application is in condition for 

allowance. If the Examiner believes, for any reason, that personal communication will 

expedite prosecution of this application, the Examiner is invited to telephone the 

undersigned at the number provided. 

Prompt and favorable consideration of this Amendment and Reply is respectfully 

requested. 

.·� 

Date: ... ?."�:: .. �.l��'::-· :���:) .... l·_./ 

1100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
128829l_l.DOC 

Respectfully submitted, 

STERN�--K.ESSLER, GOLDSTEIN & FOX P .L.L.C. 

/<:�"��:";=�:�:���=:��······ ·· " ... ... ... . . 
�---·-····"'Ed\\>'afd J. Kessler 

Attorney for Applicants 
Registration No. 25,688 
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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE� MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6 ) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 20 August 2010. 
2a)[8J This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 86-93.107-112 and 120-140 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 86-93.107-112.120-134 and 136-140 is/are rejected. 

7)[8J Claim(s) 135 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 
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Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 
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DETAILED ACTION 

Response to Amendment 

Page 2 

The applicant's claim amendments have obviated the rejections based on 35 USC section 

101 and 35 USC section 112 1st and 2nd paragraphs. 

Response to Arguments 

Applicant's arguments with respect to claims 86-93, 107-112, and 120-140 have been 

considered but are moot in view of the new ground(s) of rejection. Generally speaking, the 

applicant's argument on page 13 that the amended claim language is somehow different than 

what is taught by Chou because in Chou the cartridges are reused is misleading. In the 

applicant's invention, resources are reused. On page 25 of the applicant's specification resources 

are defined as including processing time, memory storage space, and the like. While these 

resources may be at full capacity at any given time, the can always be reused later when they are 

not at full capacity. 

Claim Rejections- 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 

patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351 (a) shall have the effects for purposes ofthis 
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subsection of an application filed in the United States only if the international application designated the United 

States and was published under Article 21(2) of such treaty in the English language. 

Claims 86-93, 107-112, and 120-140 are rejected under 35 U.S.C. 102(a) and (e) as being 

anticipated by U.S. Patent Number 5, 740,231 to Cohn et al. 

As to claim 86, Cohn teaches a system for performing user customized network based 

operations, comprising: means for receiving data for creating a network-based agent, wherein the 

network-based agent is configured to perform an operation (col. 10, line 60-col. 11, line 34, the 

programs provided by the hub are the agent); means for invoking an execution of the network 

based agent on occurrence of an event (col. 17, lines 14-55); means, including the network based 

agent, for using a service (col. 7, lines 5-58, the network center is the service) and a service 

resource (col. 7, lines 5-58, the information providers are the service resource) configured to 

be consumed by the agent for performing the operation wherein an amount of the service 

resource is exhausted upon being consumed by the agent (col. 34, lines 6-57, some amount is 

clearly consumed and the user is charged for that amount); and means for communicating a 

result of the operation over a network communication link (col. 7, lines 5-58). 

As to claim 87, see Figure 1. 

As to claim 88, see col. 10, line 60-col. 11, line 34. 

As to claim 89, see col. 34, lines 6-57. 

As to claim 90, see col. 22, lines 27-53. 

As to claim 91, see col. 7, lines 5-58. 

As to claims 92, 93, 107, and 108, they are rejected for the same reasoning as claims 86 

and 91. 
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As to claims Ill and 112, see reference numbers 20, 38, 27, 22, and 34 in Figure 1 and 

corresponding disclosure regarding the information provided to these devices. 

As to claims 109 and 110, the network center provides a service wrapper for the 

information providers. 

As to claims 120, see col. 19, lines 31-45. 

As to claim 121, see col. 10, line 60-col. 11, line 34 and col. 34, lines 6-57. 

As to claims 122-125, the network center billing and authorization functions provide the 

claimed permissions. 

As to claim 126 and 140, the cited embodiments of Cohn show monitoring the amount of 

time that the users use the network center services. 

As to claims 127-134, they are rejected for the same reasoning provided in the rejection 

of the same limitations above. 

As to claim 136, See col. 11, lines 35-43. 

As to claim 137, see col. 19, lines 31-45. 

As to claim 138, see col. 7, lines 5-58. 

As to claim 139, see col. 10, line 60-col. 11, line 34. 

Allowable Subject Matter 

Claim 135 is objected to as being dependent upon a rejected base claim, but would be 

allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. 

Page 90 of 820



Application/Control Number: 10/995,159 

Art Unit: 2442 

Page 5 

The following is a statement of reasons for the indication of allowable subject matter: 

Cohn does not teach or suggest the concept of identifying an event with a URL, wherein the 

URL defines the type of the predetermined event and a recipient network based agent. None of 

the prior art of record was found to make such a concept obvious in the context of the applicant's 

claims 

As allowable subject matter has been indicated, applicant's reply must either comply with 

all formal requirements or specifically traverse each requirement not complied with. See 3 7 

CFR 1.111(b) andMPEP § 707.07(a). 

Conclusion 

Applicant's amendment necessitated the new ground( s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 3 7 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 
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examiner should be directed to DOUGLAS B. BLAIR whose telephone number is (571)272-

3893. The examiner can normally be reached on 9:00am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Glen Burgess can be reached on (571) 272-3949. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE et al. 

Appl. No. :  1 0/995 , 1 59 

Filed: November 24, 2004 

For: Network system extensible by users 

Confirmation No. :  5640 

Art Unit: 2442 

Examiner: BLAIR, DOUGLAS B 

Atty. Docket: 2222.0300002 

Amendment and Reply Under 37 C.F.R. § 1.111 

Commissioner for Patents 
PO Box 1 450  
Alexandria, VA 223 1 3 - 1 450  

Sir: 

Mail Stop Amendment 

In reply to the Office Action dated May 25 ,  201 0, Applicants submit the 

following Amendment and Remarks. 

It is not believed that extensions of time or fees for net addition of claims are 

required beyond those that may otherwise be provided for in documents accompanying 

this paper. However, if additional extensions of time are necessary to prevent 

abandonment of this application, then such extensions of time are hereby petitioned 

under 37 C .F.R. § 1 . 1 3 6(a), and any fees required therefore (including fees for net 

addition of claims) are hereby authorized to be charged to our Deposit Account No. 

1 9-0036. 
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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

1 -85 .  (Cancelled) 

86.  (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

means for receiving data for creating a network-based agent, wherein the 

network-based agent is configured to perform an operation; 

means for invoking an execution of the network-based agent on an occurrence of 

an event; 

means, including the network-based agent, for using a service and a service 

resource configured to be consumed by the agent for performing the operation, wherein 

an amount of the service resource is exhausted upon being consumed by the agent; and 

means for communicating a result of the operation over a network 

communications link. 

87. (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications 

network. 

88 .  (Previously Presented) The system of claim 87,  further comprising: 

means for mediating an interaction between the means for using the service and 

the service. 

89. (Previously Presented) The system of claim 88, wherein the means for 

mediating comprises: 

means for monitoring an amount of the service resource used by the network

based agent. 
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90. (Previously Presented) The system of claim 89, wherein the means for 

mediating further comprises: 

means for converting between a first messaging protocol used by the network

based agent and a second messaging protocol used by the service. 

9 1 .  (Previously Presented) The system of claim 86, further comprising: 

means for allowing a user to modify the network-based agent. 

92. (Currently Amended) An article of manufacture including a computer-readable 

medium having instructions stored thereon, execution of which by a computing device 

causes the computing device to perform operations comprising: 

receiving data for creating a network-based agent, wherein the network-based 

agent is configured to perform an operation; 

invoking an execution of the network-based agent on an occurrence of an event; 

using a service and a service resource configured to be consumed by the agent for 

performing the operation, wherein an amount of the service resource is exhausted upon 

being consumed by the agent; and 

communicating a result of the operation over a network communication link. 

93 .  (Previously Presented) The article of manufacture of claim 92, wherein the 

operations further comprise: 

allowing a user to modify the network-based agent. 

94- 1 06 .  (Cancelled) 

1 07.  (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

a processor; and 

a memory storing instructions, execution of which by the processor causes the 

processor to perform operations comprising: 

an agent server configured to: 
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receive, using a computing device, receiving data for creating a network

based agent, wherein the network-based agent is configured to perform an operation,_[[;]] 

invoke, using the computing device, invoking execution of the network

based agent on an occurrence of an event, wherein execution of the network-based agent 

comprises using a service and a service resource configured to be consumed by the 

network-based agent when the network-based agent performs the operation, and wherein 

an amount of the service resource is exhausted upon being consumed by the agent� [[ ; ] ]  

and 

communicate, using the computing device, communicating a result of the 

operation over a network communications link. 

1 08 .  (Currently Amended) The system of claim 1 07, wherein the agent server is 
configured to allo;v operations further comprise enabling, in conjunction '<Vith using a 

user interface, a user to create the network-based agent. 

1 09. (Currently Amended) The system of claim 1 07, wherein the agent server invokes 
operations further comprise invoking execution of the network-based agent using a 

service wrapper. 

1 1 0 .  (Currently Amended) The system of claim 1 09, wherein the operations further 

comprise: service \Vrapper is configured to identify 

identifying, using the service wrapper, service permissions associated with the 

network-based agent� and to determine 
determining, using the service wrapper, whether the service permissions include 

permissions required by the service wrapper to execute the network-based agent. 

1 1 1 . (Previously Presented) The system of claim 1 08,  wherein the user interface is a 

web browser user interface. 

1 12 .  (Previously Presented) The system of claim 1 08,  wherein the user interface is a 

voice user interface. 
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1 1 3 - 1 1 9. (Cancelled) 

120.  (Currently Amended) The system of claim 1 07, v1herein the agent server 

comprises further comprising: 

an engine� configured to control an operation of the agent server; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger 

an execution of the network-based agent on the occurrence of the event; and 

an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

1 2 1 .  (Previously Presented) The system of claim 120, wherein the agent object 

compnses: 

a permission associated with the network-based agent; and 

an event handler, including data and executable instructions for directing an 

operation of the engine on the occurrence of the event. 

1 22 .  (Previously Presented) The system of claim 1 2 1 ,  wherein the perm1sswn 

comprises a computational permission defining one or more computational resources that 

the network-based agent is permitted to use. 

123 .  (Previously Presented) The system of claim 1 22, wherein the computational 

permission further defines an extent to which the network-based agent is permitted to use 

the one or more computational resources. 

124. (Previously Presented) The system of claim 1 2 1 ,  wherein the permission 

comprises a service permission defining one or more services that the network-based 

agent is permitted to use. 
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125 .  (Previously Presented) The system of claim 1 24, wherein the service permission 

further defines an extent to which the network-based agent is permitted to use the one or 

more services. 

126. (Currently Amended) A method comprising: 

receiving, using a computing device, data for creating a network-based agent, 

wherein the network-based agent performs an operation; 

invoking, using the computing device, execution of the network-based agent 

upon an occurrence of an event, wherein the invoking comprises using a service and a 

service resource configured to be consumed by the agent for performing the operation, 

and wherein a discrete unit of the service resource is exhausted upon being consumed by 

the agent; and 

communicating, using the computing device, a result of the operation over a 

network communication link. 

1 27. (Previously Presented) The method of claim 1 26, wherein invoking execution of 

the network-based agent comprises using an event handler. 

128 .  (Previously Presented) The method of claim 1 27,  wherein the event handler 

directs operation of the network based agent upon the occurrence of the event. 

1 29. (Previously Presented) The method of claim 127,  wherein the event handler 

defines a predetermined event to occur during execution of the network-based agent. 

1 30.  (Currently Amended) The method of claim 1 26,  further comprising: 

authorizing access to a computer network, wherein the computer network Is 

programmed to be customized using the network-based agent; 

creating the network-based agent, wherein the network-based agent has a 

plurality of executable instructions for performing an operation the task, wherein the 

instructions comprise an event handler defining a predetermined event to occur during 

execution of the service, wherein performing the t-ask operation comprises using the 
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service and a service resource, and wherein a service wrapper links the service to the 

service resource and mediates interaction between the service and the service resource; 

and 

accessing, using the serv1ce wrapper, information defining an amount of the 

service resource allocated to be consumed by a principal of the network-based agent, 

wherein the service wrapper is configured to monitor consumption of the service 

resource by the agent program. 

1 3 1 .  (Currently Amended) The method of claim 1 30, wherein the executable 

instructions further comprise: 

instructions to define operations supported by the service required to perform the 

task: operation, 

instructions to receive a response from the service including parameters required 

by the agent program to complete the task: operation, and 

instructions to provide an output associated with the task: operation over a 

network communications link. 

1 32. (Previously Presented) The method of claim 1 30, further comprising accessing 

authorization information of the service wrapper, wherein the authorization information 

defines access permissions of the network-based agent, and wherein the access 

permissions define whether the network-based agent is authorized to use the service. 

1 3 3 .  (Cancelled) 

1 34.  (Previously Presented) The method of claim 1 30, further comprising converting, 

using the service wrapper, between an instruction format utilized by an agent server and 

an instruction format utilized by the service. 

1 3 5 .  (Previously Presented) The method of claim 1 30, further comprising identifying 

the predetermined event by a URL, wherein the URL defines a type of the predetermined 

event and a recipient network based agent. 
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1 36. (Currently Amended) The method of claim 1 30, further comprising sending 

information regarding the predetermined event via the network-based agent to a second 

network-based agent to communicate with the second network-based agent. 

137 .  (New) The system of claim 1 07, wherein the event is :  

an occurrence of a specified time, or 

a lapse of a predetermined amount of time. 

1 3 8 .  (New) The system of claim 1 07,  further comprising an engine configured to 

control consumption of the service resource by the network-based agent. 

1 39 .  (New) The system of claim 1 07, wherein the data includes data for modifying an 

agent template to create a user-customized agent. 

1 40. (New) The method of claim 1 26,  wherein the discrete unit is a discrete unit of 

time. 
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Remarks 

Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing amendment, claims 86-93, 1 07- 1 12,  120- 1 32, and 

1 34- 1 40 are pending in the application, with claims 86, 92, 1 07, and 1 26 being the 

independent claims. Claims 1 07- 1 1 0, 1 20, 1 30, 1 3 1 ,  and 1 3 6  are sought to be amended. 

Claims 94- 1 06 and 1 1 3 - 1 1 9  were previously cancelled without prejudice to or disclaimer 

of the subject matter therein. Claim 1 33 is sought to be cancelled. Applicants reserve 

the right to prosecute similar or broader claims, with respect to any cancelled or amended 

claims, in the future. New claims 1 37- 1 40 are sought to be added. These changes are 

believed to introduce no new matter, and their entry is respectfully requested. 

Based on the above amendment and the following remarks, Applicants 

respectfully request that the Examiner reconsider all outstanding objections and 

rejections and that they be withdrawn. 

Statement of Substance of Examiner Interview 

Applicants thank the Examiner for extending the courtesy of a telephone 

interview on July 30, 20 1 0, with Applicants' representative William Ladd. In the 

interview, the Examiner and Applicants' representative discussed the rejections in the 

Office Action mailed May 25,  20 1 0. Applicants' representative suggested proposed 

amendments to the independent claims to further distinguish the claims from the applied 

references. The Examiner tentatively agreed that amendments proposed by Applicants' 

representative during the interview would overcome the 35  U.S.C. § 1 0 1  and 35 U.S.C. § 

1 12 rejections. While the Examiner tentatively agreed that the proposed amendments 

would advance prosecution of the application, no final agreement was reached regarding 

allowability of the claims. 

Rejection under 35 U.S.C. § 101 

At page 2 of the Office Action, the Examiner rejected claims 1 07- 1 12  and 120-

1 25 under 35 U. S.C.  § 10 1  as allegedly being directed to non-statutory subject matter. 

Applicants respectfully traverse this rejection. 
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Without acquiescing to the propriety of the rejection, Applicants have amended 

claim 1 07 to expedite prosecution. As tentatively agreed during the interview, amended 

claim 1 07 recites statutory subject matter. 

Accordingly, Applicants respectfully request that the Examiner reconsider and 

withdraw the 35  U.S.C. § 1 0 1  rejection of claim 1 07 and pass this claim to allowance. 

Claims 1 08- 1 1 2  and 120- 125 depend from claim 1 07 and include all features therein. 

Thus, at least based on their respective dependencies to claim 1 07, claims 1 08- 1 12  and 

1 20- 1 25 should also be found allowable. 

Rejections under 35 U.S.C. § 112 

Rejection under 35  U.S. C. § 1 12, first paragraph 

At page 3 of the Office Action, the Examiner rejected claims 86-93, 1 07- 1 12, and 

1 20- 1 3 5  under 35  U.S.C. § 1 1 2, first paragraph, as allegedly failing to comply with the 

written description requirement. Without acquiescing to the propriety of the rejection, 

Applicants have cancelled claim 1 33 ,  rendering the rejection of claim 133  moot. 

Applicants respectfully traverse this rejection for the remaining claims. 

Without acquiescing to the propriety of the rejection, Applicants have amended 

claims 86, 92, 1 07, and 1 26 to expedite prosecution. As tentatively agreed during the 

interview, amended claims 86, 92, 1 07, and 126 fully comply with the written 

description requirement. 

Accordingly, Applicants respectfully request that the Examiner reconsider and 

withdraw the 35 U.S.C. § 1 12, first paragraph, rejection of claims 86, 92, 1 07, and 126 

and pass these claim to allowance. Claims 87-9 1 ,  93,  1 08- 1 1 2, 120- 1 25 ,  and 127- 1 3 5  

depend from claims 86, 92, 1 07, and 1 26 and include all features therein. Thus, at least 

based on their respective dependencies to claims 86, 92, 1 07, and 1 26, claims 87-9 1 ,  93, 

1 08- 1 1 2, 1 20- 125,  127- 1 32, 1 34, and 1 3 5  should also be found allowable. 

Rejection under 35  U.S.C. § 1 12, second paragraph 

At page 4 of the Office Action, the Examiner rejected claims 1 3 0  and 1 3 6  under 

35  U.S.C. § 1 1 2, second paragraph, as allegedly being indefinite. Applicants 

respectfully traverse this rejection. 
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Without acquiescing to the propriety of the rejection, Applicants have amended 

claims 1 3 0  and 1 36 to expedite prosecution. Accordingly, Applicants respectfully 

request that the Examiner reconsider and withdraw the 35 U.S.C. § 1 1 2, second 

paragraph, rejection of claims 1 3 0  and 136 and pass these claim to allowance. 

Rejections under 35 U.S.C. § 102 

At page 4 of the Office Action, the Examiner rejected claims 86-93, 1 07- 1 1 1 , and 

120- 1 36 under 35  U.S.C. § 1 02(e) as being allegedly anticipated by U.S. Patent Number 

6,247,056 to Chou et al. ("Chou"). Without acquiescing to the propriety of the rejection, 

Applicants have cancelled claim 1 33 ,  rendering the rejection of claim 1 3 3  moot. 

Applicants respectfully traverse this rejection for the remaining claims. 

Without acquiescing to the propriety of the rejection, Applicants have amended 

claims 86, 92, 1 07,  and 1 26 to recite further features that distinguish over the applied 

references. For example, claims 86, 92, and 1 07 recite, inter alia, "wherein an amount 

of the service resource is exhausted upon being consumed by the agent," and claim 126 

recites, inter alia, "wherein a discrete unit of the service resource is exhausted upon 

being consumed by the agent." 

At page 5 of the Office Action, the Examiner states that "the service resource is 

the cartridge itself." Applicants respectfully assert that neither the "cartridges" in Chou, 

nor any other part of Chou, teaches the above-noted distinguishing features of claims 86, 

92, 1 07, and 126. 

In Chou: 

A system, method, and computer readable-medium for performing 
operations associated with browser requests are provided. The system 
includes a plurality of dispatchers coupled to a plurality of web listeners. 
Each of the dispatchers receives from a corresponding web listener 
browser requests received by the corresponding web listener. The system 
further includes a virtual path manager and a resource manager. The 
virtual path manager is coupled to the dispatchers through an inter
machine communication mechanism. The virtual path manager indicates 
to the dispatchers which of a[sic] cartridges is[sic] associated with the 
browser requests . The resource manager is coupled to the dispatchers 
through the inter-machine communication mechanism. The resource 
manager is configured to assign to each dispatcher of the dispatchers an 
instance of a cartridge of the cartridges in response to receiving a 

request for an instance from the dispatcher. The dispatchers are 
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configured to send messages through the inter-machine communication 
mechanism to the instances that are assigned by the resource manager to 
the dispatchers. The messages cause the instances to perform the 
operations associated with the browser requests. 

(Chou: abstract (emphasis added).) 

Chou further states: 

If in step 356 the dispatcher 2 1 4  determines that ( 1 )  the request must be 
sent to a cartridge and (2) listener 2 1 0  has not been assigned any 
instances of that cartridge that are currently FREE, then the dispatcher 
2 1 4  communicates with the resource manager 254 to be assigned an 
instance of the cartridge 230 to which the browser request can be sent. In 
step 362, shown in FIG. 3B, the resource manager 254 determines 

whether an instance of the identified cartridge is available (unowned) 
among the existing number of instances. For the purposes of 
explanation, it shall be assumed that the request is associated with 
cartridge 230, and that cartridge 230 is a PLISQL runtime cartridge. 

If in step 362 the resource manager identifies an available instance, for 
example instance 260 of the PLISQL runtime 230, the resource manager 
254 informs the dispatcher 2 1 4  that the request should be sent to instance 
260. The dispatcher 2 1 4  then creates and sends a revised browser request 
to the cartridge execution engine 228 of the instance 260 in step 368 to 
cause the available instance 260 to process the request, as described 
below. 

However, if in step 362 no instance of the cartridge 230 is available, the 
resource manager 254 determines in step 364 ifthe existing number of 
instances exceeds a maximum prescribed number. If the existing number 
of instances exceeds the maximum prescribed number in step 364, the 
resource manager 254 indicates to the dispatcher 2 1 4  that the request 
cannot be processed at this time. In response, the dispatcher 2 1 4  returns 
the request to the listener 2 1 0  in step 358 ,  after which the web listener 2 1 0  
sends a reply to the browser 202 over the network in step 360 indicating 
the request was not processed. 

Alternatively, when a cartridge instance is not currently available to 

handle a request, listener 210 may place the request on a waiting list for 
that cartridge instance. When a cartridge instance becomes available, 
the revised browser request is removed from the waiting list and 
forwarded to the cartridge instance. If the revised browser request 
remains on the waiting list for more than a predetermined amount of time, 
listener 2 1 0  may remove the request from the waiting list and send a 
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message to the browser 202 to indicate that the request could not be 
processed. 

(Chou: col. 15, line 63- col. 16, line 26 (emphasis added).) 

Thus, Chou does not teach "wherein an amount of the service resource is 

exhausted upon being consumed by the agent," as recited by claims 86, 92, and 107 or 

"wherein a discrete unit of the service resource is exhausted upon being consumed by 

the agent," as recited by claim 126. Rather, in contrast to "[a] ... resource [that] is 

exhausted upon being consumed," as recited, using respective language, by claims 86, 

92, 107, and 126, Chou teaches the exact opposite -- i.e. that the "cartridges" in Chou are 

reused. (Chou: col. 15, line 63- col. 16, line 26.) 

Accordingly, Applicants respectfully request that the Examiner reconsider and 

withdraw the 35 U.S.C. § 102(e) rejection of claims 86, 92, 107, and 126 and pass these 

claims to allowance. Additionally, at least based on their respective dependencies to 

claims 86, 92, 107, and 126, claims 87-91, 93, 108-111, 120-125, 127-132, and 134-136 

should be found patentable over Chou, as well as for their additional distinguishing 

features. 

Rejections under 35 U.S.C. § 103 

At page 4 of the Office Action, the Examiner rejected claim 112 under 35 U.S.C. 

§ 103(a) as being allegedly unpatentable over Chou in view of "Official Notice." 

Applicants respectfully traverse this rejection. 

At page 6 of the Office Action the Examiner alleges that "[i]t would have been 

obvious to one of ordinary skill in the Networking art at the time of the invention to 

substitute a voice browser for Chou's convention[sic] browser because doing so would 

not require any modifications to Chou's inventive concept and would provide an 

alternate means for using Chou's invention." Applicants respectfully assert that the 

Examiner has inappropriately taken "Official Notice." According to the M.P.E.P. at 

Section 2144.03(A) (emphasis added): 

Official notice without documentary evidence to support 
an examiner's conclusion is permissible only in some 
circumstances. While "official notice" may be relied on, 
these circumstances should be rare when an application is 
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under final rejection or action under 3 7 CFR 1.113. 
Official notice unsupported by documentary evidence 
should only be taken by the examiner where the facts 
asserted to be well-known, or to be common knowledge in 
the art are capable of instant and unquestionable 
demonstration as being well-known. 

In this same Section, the M.P.E.P. then provides some examples of when 

"Official Notice" was deemed appropriate: 

In Ahlert, the court held that the Board properly took 
judicial notice that "it is old to adjust intensity of a flame 
in accordance with the heat requirement." See also In re 
Fox, 471 F.2d 1405, 1407, 176 USPQ 340, 341 (CCPA 
1973) (the court took "judicial notice of the fact that tape 
recorders commonly erase tape automatically when new 
'audio information' is recorded on a tape which already 
has a recording on it"). In appropriate circumstances, it 
might not be unreasonable to take official notice of the fact 
that it is desirable to make something faster, cheaper, 
better, or stronger without the specific support of 
documentary evidence. 

The features of claim 112 are not equivalent to adjusting the intensity of a flame 

m accordance with heat requirements or automatically erasing a tape. Unless the 

Examiner can show by documentary evidence that the features of claim 112 were well

known at that time, "Official Notice" is not an appropriate basis for a rejection here. 

Additionally, the Examiner states at pages 6 and 7 of the Office Action that 

"applicant' s[ sic] disclosure contains nothing novel about the use of a voice based 

browser so that the applicant does not put [into] the public .. . any innovative subject 

matter regarding voice browsers as is therefore clearly not a patentable distinction." 

Applicants respectfully disagree with this conclusory statement. 

Claim 112 recites "[ t ]he system of claim 108, wherein the user interface is a 

voice user interface." Claim 112 is not directed to "nonfunctional descriptive material." 

(M.P.E.P. §2106.01.) Thus, under the M.P.E.P., "USPTO personnel must consider all 

claim limitations when determining patentability of an invention over the prior art." 

(M.P.E.P. § 2106.01, citing In re Gulack, 703 F.2d 1381, 1385, 217 USPQ 401, 403-04 

(Fed. Cir. 1983).) 
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Further, the United States Supreme Court, in KSR International vs. Telejlex, Inc.,  

127 S. Ct 1727 (2007), ruled on the requirements for obviousness analysis under 35 

U.S.C. 103(a). The most recent MPEP (8th Edition) includes guidelines for §103 

rejections, and recites: 

The key to supporting any rejection under 35 U.S.C. 103 is the clear 
articulation of the reason(s) why the claimed invention would have been 
obvious. The Supreme Court in KSR noted that the analysis supporting a 
rejection under 35 U.S.C. 103 should be made explicit. The Court quoting 
In re Kah n, 441 F.3d 977, 988, 78 USPQ2d 1329, 1336 (Fed. Cir. 2006), 
stated that '"[R]ejections on obviousness cannot be sustained by mere 
conclusory statements; instead, there must be some articulated reasoning 
with some rational underpinning to support the legal conclusion of 
obviousness."' KSR, 550 U.S. 398, 82 USPQ2d at 1396. 
(See, MPEP, 2141, sec III, gth Edition, citing KSR at 1741 (2007), 
emphasis added.) 

In other words, KSR and the latest MPEP guidelines require that an obviousness 

rejection must be supported by explicit reasoning and/or evidence, and cannot be mere 

conclusory statements. Assertions that a claim and/or claim element or the Specification 

"contain[ s ]" nothing novel," "does not put [into] the public . . .  any innovative subject 

matter," and "is clearly not a patentable distinction" are not sufficient to establish a 

prima facie case of obviousness under current law. 

Accordingly, for at least the above reasons and further in view of its dependency 

to claim 107, claim 112 should be found allowable over the applied reference, as well as 

for its additional distinguishing features. 

New Claims 13 7-140 

New claims 137-139 depend from claim 107 and include all features therein, and 

new claim 140 depends from claim 126 and includes all features therein. Thus, for at 

least this reason, claims 137-140 are allowable, as well as for their additional 

distinguishing features. 

Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicants therefore respectfully request that the 
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Examiner reconsider all presently outstanding objections and rejections and that they be 

withdrawn. Applicants believe that a full and complete reply has been made to the 

outstanding Office Action and, as such, the present application is in condition for 

allowance. If the Examiner believes, for any reason, that personal communication will 

expedite prosecution of this application, the Examiner is invited to telephone the 

undersigned at the number provided. 

Prompt and favorable consideration of this Amendment and Reply is respectfully 

requested. 

1100 New York Avenue, N.W. 
Washington, D.C.  20005-3934 
(202) 371-2600 

Respectfully submitted, 

STERNJ::.,.·:1):E��¢�::�60I;J4STEIN & Fox P.L.L.C. 

���;�:--z: __ / 

Attorney for Applicants 
Registration No. 25,688 
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ADD'L OR ADD'L 
FEE FEE * If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal I nstrument Examiner: •• I f  the "Hig hest Number Previously Paid For" IN THIS SPACE is less than 20,  enter "20". 

NIKKI SHORT/ 
••• If the "Hig hest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest nu mber found in the appropriate box in column 1 .  

Th1s collect1on of mformat1on IS req u1red by 37 CFR 1 . 1 6 .  The mformat1on IS requ1red to obtam or retam a benefit by the public wh1ch IS to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 1 4 .  This collection is estimated to take 1 2  min utes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.  Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 2231 3-1 450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Appl ication No. 
1 0/995, 1 59 Interview Summary Examiner 

Applicant(s) 
LANGE ET AL. 

Art Un it 
DOUGLAS B. BLAI R 2442 

Al l participants (applicant, appl icant's representative, PTO personnel) : 

( 1 ) DOUGLAS B. BLAIR. 

(2) William Ladd. 

Date of Interview: 30 July 2010. 

Type : a)[8J Telephonic b)O Video Conference 

(3) __ . 
(4) __ . 

c)O Personal [copy g iven to: 1 )0 applicant 2)0 appl icant's representative] 

Exhibit shown or demonstration conducted : d )0 Yes 
If Yes , brief description: __ . 

Claim(s) d iscussed : 86 and 1 07. 

Identification of prior art d iscussed : Chou. 

e)[8J No. 

Ag reement with respect to the claims f)0 was reached . g)[8J was not reached . h)0 N/A. 

Su bstance of I nterview includ ing description of the general nature of what was ag reed to if an agreement was 
reached , or any other comments :  The examiner and Mr. Ladd discussed language that would overcome the 101 and 
1 12 rejections and discussed possible ways to differentiate the applicant's invention from the cited art. 

(A fu l ler description, if necessary, and a copy of the amendments which the examiner ag reed would render the claims 
al lowable, if available, must be attached . Also, where no copy of the amendments that would render the claims 
al lowable is ava i lable, a summary thereof must be attached . )  

T H E  FORMAL WRITTEN REPLY TO T H E  LAST OFFICE ACTION MUST INCLUDE T H E  SUBSTANCE OF THE 
I NTERVI EW. (See MPEP Section 7 1 3 .04). If a reply to the last Office action has already been fi led , APPLICANT IS 
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS 
I NTERVIEW DATE, OR THE MAI LING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO 
F ILE A STATEMENT OF THE SU BSTANCE OF THE I NTERVIEW. See Summary of Record of I nterview 
requ irements on reverse side or on attached sheet. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 I 

U.S. Patent and Trademark Off1ce 

PTOL-4 1 3  (Rev. 04-03) Interview Summary Paper No. 20 1 00730 

Page 132 of 820



Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 

A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1 .133 1nterviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1 . 1 1 1 ,  1 .1 35. (35 U.S.C. 1 32) 

37 CFR §1 .2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office wil l  be based exclusively on the written record in the Office. No attention wil l  be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the fai lure to record the substance of interviews. 

It is the responsibil ity of the applicant or the attorney or agent to make the substance of an interview of record in the appl ication file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentabil ity. 

Examiners must complete an I nterview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and fil l ing in  the blanks. Discussions regarding only procedural matters, di rected solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 81 2.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in  Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The I nterview Summary Form shall be given an appropriate Paper No. ,  placed in the right hand portion of the file, and l isted on the 
"Contents" section of the file wrapper. In  a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances d ictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
Application Number (Series Code and Serial Number) 
Name of applicant 
Name of examiner 
Date of interview 
Type of interview (telephonic, video-conference, or personal) 
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
An indication whether or not an exhibit was shown or a demonstration conducted 
An identification of the specific prior art discussed 
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 
The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. I t  
should be noted , however, that the Interview Summary Form wi l l  not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1 )  A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the appl ication file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner. ) 

6) a general ind ication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefu lly review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, " Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Application No. Applicant(s) 
1 0/995, 1 59 LANGE ET AL. 

Office Action Summary Examiner Art Un it 
DOUGLAS B. BLAIR 2442 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPI RE � MONTH(S) OR THI RTY (30) DAYS, 
WH ICHEVER IS LONGER, FROM THE MAI LING DATE OF TH IS COMMUN ICATION. 
- Extensions of time may b e  available under the provisions of 3 7  CFR 1 . 1 36(a). In n o  event, however, may a reply b e  timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 16 April 2010. 
2a)0 This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this appl ication is in condition for al lowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 . 

Disposition of Claims 

4)[8J Claim(s) 86-93. 107- 1 1 2  and 120-136 is/are pending i n  the appl ication.  

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are al lowed . 

6)[8J Claim(s) 86-93. 107- 1 1 2  and 120-136 is/are rejected . 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or e lection requ irement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 

a)O Al l b)O Some * c)O None of: 

1 .0 Certified copies of the priority documents have been received . 

2 .0 Certified copies of the priority documents have been received in Appl ication No. __ . 
3 .0 Copies of  the certified copies of the priority docu ments have been received in this National Stage 

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 

* See the attached deta i led Office action for a list of the certified copies not received . 

Attachment(s) 

1 )  [8J Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-4 1 3) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 
Office Action Summary Part of Paper No./Mail Date 20 1 0051 7 Page 135 of 820



Application/Control Number: 10/995,159 
Art Unit : 2442 

DETAILED ACTION 

Election/Restrictions 

Page 2 

Applicant' s  election without traverse of claims 86-94 and 107-112 in the reply filed on 

4/16/2010 is acknowledged. Claims 94-106 and 113-119 are cancelled. 

Response to Arguments 

Applicant's arguments with respect to claims 86-93, 107-112, and 120-135 have been 

considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 

any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 107-112 and 120-125 rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. Claims 107-112 and 120-125 are directed towards a 

system comprising an agent server. By definition a server is a software element which answers 

socket connections. Because the clients claims are directed towards software per se they do not 

fit into any of the statutory categories of invention. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 

pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 

contemplated by the inventor of carrying out his invention. 
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Application/Control Number: 10/995,159 
Art Unit : 2442 

Page 3 

Claims 86-93, 107-112, and 120-135 are rejected under 35 U.S.C. 112, first paragraph, as 

failing to comply with the written description requirement. The claim(s) contains subject matter 

which was not described in the specification in such a way as to reasonably convey to one skilled 

in the relevant art that the inventor(s ), at the time the application was filed, had possession of the 

claimed invention. 

After a careful review of the applicant's specification, the Examiner could not find any 

written description support for "exhausting" a resource. Page 85 of the applicant's specification 

features the only citation of the word "exhausted" :  

I n  both cases, service wrapper 26 actively monitors service resource consumption and ha lts further 
consumption whenever the amou nt held by an agent 22 is exhausted . 

This citation shows that an amount held by an agent can be exhausted but it does not state 

that a resource itself can be exhausted, as claimed. 

Page 25 of the applicant's specification has the following description of Computational 

Resources : 

A number of computational resources 2 1  are available to agent server 20.  In general ,  computational 
resources 21 are resou rces provided or supported by a computer-based system (Figure 2) having one or 
more processors , data-storage devices , interfaces , su itable connections, etc. Computational resources 
2 1 - include processing t ime, memory storage space , and the l ike . As described herein ,  computational 
resources 21 may be "consu med" or "used up" during the operation of network system 2 .  

This section states that resources can be "consumed" or "used up".  Though the phrase 

"used up" is broad enough to cover exhausted it also covers situations where an agent may be 

"using up" a resource but not necessarily "exhausting" it. The applicant's originally filed 

disclosure did not include the concept of " exhausting" a resource. 
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Application/Control Number: 10/995,159 
Art Unit : 2442 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

Page 4 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 

subject matter which the applicant regards as his invention. 

Claims 130 and 136 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

Claim 130 recites the limitation "the task" in the second limitation of the claim. There is 

no task previously referred to in claims 130 or 126. There is insufficient antecedent basis for this 

limitation in the claim. 

Claim 136 claims sending an "event". It is unclear how an "event" could ever be sent. It 

is assumed that the applicant is actually trying to claim sending information about an event and 

not the event itself. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in ( 1 )  an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 

patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 

subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 86-93, 107-111, and 120-136 are rejected under 35 U.S.C. 102(e) as being 

anticipated by U.S. Patent Number 6,247,056 to Chou et al. 
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Page 5 

As to claim 86, Chou teaches a system for performing user customized network-based 

operations, comprising: means for receiving data for creating a network-based agent, wherein the 

network-based agent is configured to perform an operation (the dispatcher in Fig. 2 is the 

network based agent); means for invoking an execution of the network-based agent on an 

occurrence of an event (the dispatcher is invoked when the listener receives a request); 

means, including the network-based agent, for using a service and a service resource configured 

to be consumed by the agent for performing the operation (the service is the application 

performed by the cartridges and the service resource is the cartridge itself), wherein the 

service resource is exhausted upon being consumed by the agent (Figure 3B); and means for 

communicating a result of the operation over a network communications link (Figure 3B). 

As to claim 87, See column 5. 

As to claim 88, the object request broker 282 reads on this limitation. 

As to claim 89, the resource manager 254 is the claimed means. 

As to claim 90, the transport adapter reads on this limitation. 

As to claim 91, the browser allows for "modification" in the broadly claimed context. 

As to claims 92 and 93, they are rejected for the same reasoning as claims 86 and 91. 

As to claim 107, it is rejected for the same reasoning as claim 86. 

As to claim 108, the browser allows the user to "create" the agent. 

As to claim 109, the transport adapter reads on this limitation. 

As to claim 110, the authentication server 252 determines permissions. 

As to claim I l l , the browser reads on this limitation. 
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As to claim 120, the listener, transport adapter, and dispatcher qualify as these broadly 

claimed elements. 

As to claim 121, the authentication server handles permission. 

As to claim 122-125, See figure 3b. 

As to claim 126-134 and 136, they are rejected for the reasons pointed out in the 

preceding rejections. 

As to claim 135, see col. 9, lines 12-13. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 112 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 

Number 6,247,856 to Chou et al. 

As to claim 112, Chou teaches the use of a conventional browser but Chou does not 

explicitly teach a voice based browser. Official notice is taken that voice browsers were 

commonly used. It would have been obvious to one of ordinary skill in the Networking art at the 

time of the invention to substitute a voice browser for Chou's convention browser because doing 

so would not require any modifications to Chou's inventive concept and would provide an 

alternate means for using Chou's invention. It is also noted that the applicant's disclosure 
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contains nothing novel about the use of a voice based browser so the applicant does not put the 

public into any innovative subject matter regarding voice browsers and is therefore clearly not a 

patentable distinction. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DOUGLAS B. BLAIR whose telephone number is (571)272-

3893. The examiner can normally be reached on 9:00am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner' s  

supervisor, Philip Lee can be reached on (571) 272-3967. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 
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Application/Control No. Appl icant(s)/Patent Under 
Reexamination 

1 0/995, 1 59 LANGE ET AL. 
Notice of References Cited 

Examiner Art Un it 

DOUGLAS B. BLAIR 2442 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY Name Classification 

* 
A US-6,24 7,056 06-2001 Chou et al .  709/229 
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*A copy of th1s reference IS not bemg furnished w1th th1s Off1ce act1on.  (See MPEP § 707.05(a).) 
Dates in M M-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PT0-892 (Rev. 0 1 -200 1 )  Notice of References Cited Part of Paper No. 201 0051 7 
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Appl ication/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 1 09951 59 LANGE ET AL. 

Examiner Art Unit 

DOUGLAS B BLAIR 2442 

Rejected Cancel led N Non-Elected A Appeal 
= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1 .47 

CLAIM DATE 

Final Original 1 2/1 1 /2008 05/04/2009 1 0/26/2009 03/1 1 /20 1 0  05/24/201 0  

77 - - - -

78 - - - -

79 - - - -

80 - - - -

81 - - - -

82 - - - -

83 - - - -

84 - - - -

85 - - - -

86 ./ ./ ./ 

87 ./ ./ ./ 

88 ./ ./ ./ 

89 ./ ./ ./ 

90 ./ ./ ./ 

91 ./ ./ ./ 

92 ./ ./ ./ 

93 ./ ./ ./ 

94 ./ ./ -

95 ./ ./ -

96 ./ ./ -

97 ./ ./ -

98 ./ ./ -

99 ./ ./ -

1 00 ./ ./ -

1 01 ./ ./ -

1 02 ./ ./ -

1 03 ./ ./ -

1 04 ./ ./ -

1 05 ./ ./ -

1 06 ./ ./ -

1 07 ./ ./ 

1 08 ./ ./ 

1 09 ./ ./ 

1 1 0 ./ ./ 

1 1 1  ./ 

1 1 2 ./ 

U.S.  Patent and Trademark Office Part of Paper No. : 20100517 
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Appl ication/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 1 09951 59 LANGE ET AL. 

Examiner Art Unit 

DOUGLAS B BLAIR 2442 

Rejected Cancel led N Non-Elected A Appeal 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE et a!. 

Appl. No.: 10/995,159 

Filed: November 24, 2004 

For: Network system extensible by users 

Confirmation No.: 5640 

Art Unit: 2442 

Examiner: BLAIR, DOUGLAS B 

Atty. Docket: 2222.0300002 

Amendment and Response to Restriction Requirement 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Mail Stop Amendment 

In response to the restriction requirement dated March 16, 2010, Applicants 

submit the following amendments and remarks. 

It is not believed that extensions of time are required, beyond those that may 

otherwise be provided for in accompanying documents. However, if additional 

extensions of time are necessary to prevent abandonment of this application, then such 

extensions of time are hereby petitioned under 37 C.F.R. § 1.136(a), and any fees 

required therefor are hereby authorized to be charged to our Deposit Account No. 

19-0036. 
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Response to Restriction Requirement ofMarch 1 6, 2010  

Amendments to the Claims 

LANGE et a!. 
Appl. No. 1 0/995, 159  

This listing of  claims will replace all prior versions and listings of  claims in the 

application. 

1 -85 .  (Cancelled) 

86. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

means for receiving data for creating a network-based agent, wherein the 

network-based agent is configured to perform an operation; 

means for invoking [[the]] an execution of the network-based agent on [[the]] an 

occurrence of an event; 

means, including the network-based agent, for using a service and a service 

resource configured to be consumed by the agent wheE: for performing the operation, 

wherein the service resource is exhausted after it is upon being consumed by the agent; 

and 

means for communicating [[the]] a result of the operation over a network 

communications link. 

87. (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications 

network. 

88 .  (Currently Amended) The system of claim 87, further comprising: 

means for mediating [[the]] an interaction between the means for using the 

service and the service. 

89. (Currently Amended) The system of claim 88, wherein the means for mediating 

compnses: 

means for monitoring [[the]] an amount of the service resource used by the 

network-based agent. 
Atty. Dkt. No. 2222.0300002 
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90. (Previously Presented) The system of claim 89, wherein the means for mediating 

further comprises: 

means for converting between a first messaging protocol used by the network

based agent and a second messaging protocol used by the service. 

91. (Previously Presented) The system of claim 86, further comprising: 

means for allowing a user to modify the network-based agent. 

92. (Currently Amended) 1\. tangible An article of manufacture including a computer

readable medium having instructions stored thereon, execution of which by a computing 

device causes the computing device to perform operations comprising: 

instructions to receive receiving data for creating a network-based agent, wherein 

the network-based agent is configured to perform an operation; 

instructions to invoke the invoking an execution of the network-based agent on 

the an occurrence of an event; 

instructions to use using a service and a service resource configured to be 

consumed by the agent wh:en for performing the operation, wherein the service resource 

is exhausted after it is upon being consumed by the agent; and 

instructions to communicate communicating [[the]] � result of the operation over 

a network communication link. 

93. (Currently Amended) The computer readable medium article of manufacture of 

claim 92, wherein the instructions operations further comprise: 

instructions to allo\v allowing a user to modify the network-based agent. 

94-106. (Cancelled) 

107. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

an agent server configured to: 

Atty. Dkt. No. 2222.0300002 
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receive, using a computing device, data for creating a network-based 

agent, wherein the network -based agent is configured to perform an operation; 

invoke, using the computing device, execution of the network-based agent 

on [[the]] an occurrence of an event, wherein execution of the network-based agent 

comprises using a service and a service resource configured to be consumed by the 

network-based agent when the network-based agent performs the operation, and wherein 

the service resource is exhausted after it is upon being consumed by the agent; and 

communicate, using the computing device, [ [the]]� result of the operation 

over a network communications link. 

1 08 .  (Currently Amended) The system of claim 1 07, wherein the agent server is 

configured to allow, in conjunction with a user interface, a user to create [[a]] the 

network-based agent. 

1 09. (Previously Presented) The system of claim 1 07, wherein the agent server 

invokes execution of the network-based agent using a service wrapper. 

1 1 0. (Previously Presented) The system of claim 1 09,  wherein the service wrapper is 

configured to identify service permissions associated with the network-based agent and 

to determine whether the service permissions include permissions required by the service 

wrapper to execute the network-based agent. 

1 1 1 . (Currently Amended) The method system of claim 1 08,  wherein the user 

interface is a web browser user interface. 

1 12 .  (Currently Amended) The method system of claim 1 08,  wherein the user 

interface is a voice user interface. 

1 1 3 - 1 1 9. (Cancelled) 

120.  (New) The system of claim 1 07, wherein the agent server comprises : 

Atty. Dkt. No. 2222.0300002 
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an engine configured to control an operation of  the agent server; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger 

an execution of the network-based agent on the occurrence of the event; and 

an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

1 2 1 .  (New) The system of claim 120, wherein the agent object comprises : 

a permission associated with the network-based agent; and 

an event handler, including data and executable instructions for directing an 

operation of the engine on the occurrence of the event. 

1 22.  (New) The system of claim 1 2 1 ,  wherein the perm1ss10n compnses a 

computational permission defining one or more computational resources that the 

network-based agent is permitted to use. 

123 .  (New) The system of claim 1 22, wherein the computational permission further 

defines an extent to which the network-based agent is permitted to use the one or more 

computational resources. 

124. (New) The system of claim 1 2 1 ,  wherein the permission comprises a service 

permission defining one or more services that the network-based agent is permitted to 

use. 

125 .  (New) The system of claim 124, wherein the service permission further defines an 

extent to which the network-based agent is permitted to use the one or more services. 

126 .  (New) A method comprising: 

receiving, using a computing device, data for creating a network-based agent, 

wherein the network-based agent performs an operation; 

invoking, using the computing device, execution of the network-based agent 

upon an occurrence of an event, wherein the invoking comprises using a service and a 

Atty. Dkt. No. 2222.0300002 
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service resource configured to be consumed by the agent for performing the operation, 

and wherein the service resource is exhausted upon being consumed by the agent; and 

communicating, using the computing device, a result of the operation over a 

network communication link. 

127.  (New) The method of claim 126, wherein invoking execution of the network

based agent comprises using an event handler. 

128 .  (New) The method of claim 127, wherein the event handler directs operation of 

the network based agent upon the occurrence of the event. 

129.  (New) The method of claim 1 27, wherein the event handler defines a 

predetermined event to occur during execution ofthe network-based agent. 

1 30. (New) The method of claim 1 26, further comprising: 

authorizing access to a computer network, wherein the computer network 1s 

programmed to be customized using the network-based agent; 

creating the network-based agent, wherein the network-based agent has a 

plurality of executable instructions for performing the task, wherein the instructions 

comprise an event handler defining a predetermined event to occur during execution of 

the service, wherein performing the task comprises using the service and a service 

resource, and wherein a service wrapper links the service to the service resource and 

mediates interaction between the service and the service resource; and 

accessing, using the service wrapper, information defining an amount of the 

service resource allocated to be consumed by a principal of the network-based agent, 

wherein the service wrapper is configured to monitor consumption of the service 

resource by the agent program. 

1 3 1 .  (New) The method of claim 1 30, wherein the executable instructions further 

compnse: 
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instructions to define operations supported by the service required to perform the 

task, 

instructions to receive a response from the service including parameters required 

by the agent program to complete the task, and 

instructions to provide an output associated with the task over a network 

communications link. 

1 32. (New) The method of claim 1 3 0, further compnsmg accessmg authorization 

information of the service wrapper, wherein the authorization information defines access 

permissions of the network-based agent, and wherein the access permissions define 

whether the network-based agent is authorized to use the service. 

1 3 3 .  (New) The method of claim 1 26, wherein the service resource comprises discrete 

units consumable by the network-based agent. 

1 34 .  (New) The method of claim 1 30, further compnsmg converting, usmg the 

service wrapper, between an instruction format utilized by an agent server and an 

instruction format utilized by the service. 

1 3 5 .  (New) The method of claim 1 30, further compnsmg identifying the 

predetermined event by a URL, wherein the URL defines a type of the predetermined 

event and a recipient network based agent. 

1 36.  (New) The method of claim 1 30, further comprising sending the predetermined 

event via the network-based agent to a second network-based agent to communicate with 

the second network-based agent. 
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Upon entry of the foregoing amendment, claims 86-93 and 1 07- 136  are pending 

in the application, with claims 86, 92, 1 07, and 126 being the independent claims. 

Claims 94- 1 06 and 1 1 3- 1 1 9  are sought to be cancelled without prejudice to or disclaimer 

of the subject matter therein as being directed to non-elected Groups, and claims 1 -85 

were previously cancelled without prejudice to or disclaimer of the subject matter 

therein. Claims 86, 88, 89, 92, 93, 1 07, 1 08, 1 1 1 , and 1 12 are sought to be amended. 

Applicants reserve the right to prosecute similar or broader claims, with respect to any 

cancelled and amended claims, in the future. New claims 120- 1 36 are sought to be 

added. 

These changes are believed to introduce no new matter, and their entry IS 

respectfully requested. 

Response to Restriction Requirement 

In reply to the Office Action dated March 1 6, 201 0, requesting an election of one 

Group to prosecute in the above-referenced patent application, Applicants hereby elect to 

prosecute Group I, represented by claims 86-93 and 1 07- 1 12 .  Additionally, new claims 

1 20- 1 3 6  fall within the subject matter of Group I and should also be examined. This 

election is made without prejudice to or disclaimer of the other claims or subject matter 

disclosed. 

This election is made without traverse. 

Reconsideration and withdrawal of the Restriction Requirement, and 

consideration and allowance of all pending claims, are respectfully requested. 
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Prompt and favorable consideration of this Response to Restriction Requirement 

and Preliminary Amendment is respectfully requested. If the Examiner believes, for any 

reason, that personal communication will expedite prosecution of this application, the 

Examiner is invited to telephone the undersigned at the number provided. 

Date: 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 3 7 1 -2600 
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Application No. Applicant(s) 
1 0/995, 1 59 LANGE ET AL. 

Office Action Summary Examiner Art Un it 
DOUGLAS B. BLAIR 2442 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPI RE 1 MONTH(S) OR THI RTY (30) DAYS, 
WH ICHEVER IS LONGER, FROM THE MAI LING DATE OF TH IS COMMUN ICATION. 
- Extensions of time may b e  available under the provisions of 3 7  CFR 1 . 1 36(a). In n o  event, however, may a reply b e  timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 09 December 2009. 
2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this appl ication is in condition for al lowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 . 

Disposition of Claims 

4)[8J Claim(s) 86- 1 1 9  is/are pend ing in  the appl ication. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are al lowed . 

6)0 Claim(s) __ is/are rejected . 

7)0 Claim(s) __ is/are objected to. 

8)[8J Claim(s) 86- 1 1 9  are subject to restriction and/or election requ i rement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 

a)O Al l b)O Some * c)O None of: 

1 .0 Certified copies of the priority documents have been received . 

2 .0 Certified copies of the priority documents have been received in Appl ication No. __ . 
3 .0 Copies of  the certified copies of the priority docu ments have been received in this National Stage 

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 

* See the attached deta i led Office action for a list of the certified copies not received . 

Attachment(s) 

1 )  0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-4 1 3) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 
Office Action Summary Part of Paper No./Mail Date 20 1 0031 1 Page 173 of 820



Application/Control Number: 1 0/995 , 1 59 

Art Unit: 2442 

Restriction Requirement 

Continued Examination Under 3 7  CFR 1.114 

Page 2 

A request for continued examination under 3 7 CFR 1 . 1 14,  including the fee set forth in 

3 7 CFR 1 . 1 7 (e), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1 . 1 14,  and the fee set forth in 37 CFR 1 . 1 7(e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CFR 1 . 1 14 .  Applicant's submissions filed on 1 1/1 3/2009 and 12/9/2009 have been entered. 

Response to Amendment 

After carefully considering the claims, it appears that the applicant is trying to claim two 

separate embodiments of the applicant's disclosure. A restriction requirement is now presented 

based on the Examiner's interpretation of how the claims relate to the applicant's disclosure. It 

appears invention I and II (identified as follows) are mutually exclusive because in invention I, 

the agent is invoked upon the occurrence of an event whereas in invention II, the agent has 

already been invoked when the event occurs because the agent is executing instruction for the 

event handler that identifies the event and then performing more instructions based on the event. 

Whether the applicant elects with or without traverse, the Examiner implores the 

applicant to explicitly identify which embodiments of the applicant's invention that the applicant 

is trying to claim. This will aid the Examiner in understanding exactly what the applicant is 

trying to claim and how that relates to the state of the art. As it stands now, it is not readily 

apparent which parts of the claimed invention correspond to which parts of the applicant's 

disclosure. Clarification would help further prosecution. 
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Election/Restrictions 

Restriction to one ofthe following inventions is required under 35 U.S.C. 12 1 : 

Page 3 

I .  Claims 86-93 and 1 07- 1 12,  drawn to systems and medium for receiving data for 

creating an agent to perform an operation, invoking execution of the agent on the 

occurrence of an event, and communicating the result described in the 

embodiment on page 50, lines 5 - 1 5  of the applicant's specification, classified in 

class 709, subclass 202. 

II. Claims 94- 1 06 and 1 1 3 - 1 1 9, drawn to methods and a medium for creating an 

agent with a plurality of executable instructions which comprise an event handler which and 

instructions that are executed upon the occurrence of an event (described on page 80 and shown 

in Figure 1 6), classified in class 709, subclass 224. 

Inventions I and II are related as subcombinations disclosed as usable together in a single 

combination. The subcombinations are distinct if they do not overlap in scope and are not 

obvious variants, and if it is shown that at least one subcombination is separately usable . In the 

instant case, subcombination II has separate utility such as an event handler which is executed by 

the agent whereas in invention I the agent is only invoked after the event has occurred. See 

MPEP § 806.05( d). 

The examiner has required restriction between subcombinations usable together. Where 

applicant elects a subcombination and claims thereto are subsequently found allowable, any 

claim(s) depending from or otherwise requiring all the limitations of the allowable 
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subcombination will be examined for patentability in accordance with 37 CFR 1 . 1 04.  See MPEP 

§ 82 1 .04(a). Applicant is advised that if any claim presented in a continuation or divisional 

application is anticipated by, or includes all the limitations of, a claim that is allowable in the 

present application, such claim may be subject to provisional statutory and/or nonstatutory 

double patenting rejections over the claims of the instant application. 

Restriction for examination purposes as indicated is proper because all these inventions 

listed in this action are independent or distinct for the reasons given above and there would be a 

serious search and examination burden if restriction were not required because one or more of 

the following reasons apply: 

(a) the inventions have acquired a separate status in the art in view of their different 

classification; 

(b) the inventions have acquired a separate status in the art due to their recognized 

divergent subject matter; 

(c) the inventions require a different field of search (for example, searching different 

classes/subclasses or electronic resources, or employing different search queries); 

(d) the prior art applicable to one invention would not likely be applicable to another 

invention; 

(e) the inventions are likely to raise different non-prior art issues under 35  U.S.C.  1 0 1  

and/or 35  U.S.C.  1 12, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must include 

(i) an election of a invention to be examined even though the requirement may be traversed (3 7 

CFR 1 . 143) and (ii) identification of the claims encompassing the elected invention. 
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The election of an invention may be made with or without traverse. To reserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and specifically 

point out supposed errors in the restriction requirement, the election shall be treated as an 

election without traverse. Traversal must be presented at the time of election in order to be 

considered timely. Failure to timely traverse the requirement will result in the loss of right to 

petition under 3 7 CFR 1 . 144.  If claims are added after the election, applicant must indicate 

which of these claims are readable on the elected invention. 

If claims are added after the election, applicant must indicate which of these claims are 

readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing the 

inventions to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the inventions unpatentable over the prior art, the evidence 

or admission may be used in a rejection under 35  U.S.C.  1 03 (a) of the other invention. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DOUGLAS B .  BLAIR whose telephone number is (57 1 )272-

3893 .  The examiner can normally be reached on 9 :00am-5 :30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner' s  

supervisor, Saleh Najjar can be  reached on (57 1 )  272-4006. The fax phone number for the 

organization where this application or proceeding is assigned is 5 7 1 -273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Page 6 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http ://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free) . Ifyou would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9 1 99 (IN USA OR CANADA) or 5 7 1 -272- 1 000. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE et a!. 

Appl.  No. :  1 0/995, 1 59 

Filed: November 24, 2004 

For: Network system extensible by users 

Confirmation No. :  5640 

Art Unit: 2442 

Examiner: BLAIR, DOUGLAS B 

Atty. Docket: 2222.0300002 

Supplemental Amendment and Reply Under 37 C.F.R. § 1.116 

Commissioner for Patents 
PO Box 1450  
Alexandria, VA 223 1 3- 1 450 

Sir: 

Mail Stop Amendment 

In further reply to the Office Action dated October 30, 2009 Applicants submit 

the following Amendments and Remarks. 

It is not believed that extensions of time or fees for net addition of claims are 

required beyond those that may otherwise be provided for in documents accompanying 

this paper. However, if additional extensions of time are necessary to prevent 

abandonment of this application, then such extensions of time are hereby petitioned 

under 37 C.P.R. § 1 . 136(a), and any fees required therefor (including fees for net 

addition of claims) are hereby authorized to be charged to our Deposit Account No. 

1 9-0036. 
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This listing of claims will replace all prior versions and listings of claims in the 

application. 

1 -85.  (Canceled) 

86. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

means for allowmg a aser to ereate receiving data for creating a network-based 

agent assoeiatetl with the aser, wherein the network-based agent is configured to perform 

an operation on behalf of the aser; 

means for invoking the execution of the network-based agent on the occurrence 

of an event; 

means, including the network-based agent, for usmg a service and a service 

resource configured to be consumed by the agent when performing the operation en 

behalf of the aser, wherein the service resource is exhausted after it is consumed by the 

agent; and 

means for communicating the result of the operation to the aser over a network 

communications link. 

87. (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications 

network. 

Atty. Dkt. No. 2222.0300002 
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88. (Previously Presented) The system of claim 87, further comprising: 

means for mediating the interaction between the means for using the service and 

the service. 

89. (Previously Presented) The system of claim 88, wherein the means for mediating 

compnses: 

means for monitoring the amount of the service resource used by the network-

based agent. 

90. (Previously Presented) The system of claim 89, wherein the means for mediating 

further comprises: 

means for converting between a first messaging protocol used by the network-

based agent and a second messaging protocol used by the service. 

9 1 .  (Currently Amended) The system of claim 86, further comprising: 

means for allowing [ [the]] � user to modify the network-based agent assoeiated 

vlith the l:lser. 

92. (Currently Amended) A tangible computer-readable medium having instructions 

stored thereon eompl:lter eJ(eel:ltable instrnetions that, if eJEeel:lted ey a eompl:lting de:viee, 

eoose the eomputing deviee to perfem=t a method comprising: 
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allowing instructions to receive data for creating a aser to ereate a network-based 

agent assoeiated v1ith the aser, wherein the network-based agent is configured to perform 

an operation on behalfofthe aser; 

invoking instructions to invoke the execution of the network-based agent on the 

occurrence of an event; 

tlSiHg instructions to use a service and a service resource configured to be  

consumed by the agent when performing the operation on behalf of the aser, wherein the 

service resource is exhausted after it is consumed by the agent; and 

eommanieating instructions to communicate the result of the operation to the aser 

over a network communication link. 

93. (Currently Amended) The computer-readable medium of claim 92, wherein the 

instructions further comprise: further eo1:Tlf>rising: 

instructions to allow allowing [[the] ] � user to modify the network-based agent 

assoeiated with the aser. 

94. (Currently Amended) A method for performing user customized computer network-

based operations, comprising: 

using a computing device, receiving data for creating an agent customized to 

perform a task of a service fur a aser upon the occurrence of an event,_ [[;]] asing the 

eOHlfll:lting deviee, ereating the agent, wherein the agent [ [has]] having a plurality of 

executable instructions for performing the task, aBel vrherein perfoHHing the tasl( 

eomprises asing a serviee and a serviee resource eonfigHred te be eonsl:HBed by the 
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agef:l:t, vi-herein the serviee resoHTee is ffidlaastetl after it is eons=amed by the agent; the 

instructions comprising an event handler defining a predetermined event to occur during 

execution of the service; and 

using the computing device, executing the agent instructions upon the occurrence 

ofthe event, including: 

providing instructions to [[a]] the service to define the operations 

supported by the service required to perform the task, 

receiving a response from the service including parameters required by 

the agent to complete the task, and 

providing an output associated with the task to the aser over a network 

communications link. 

95 . (Previously Presented) The method of claim 94, wherein the response received from 

the service includes data. 

96. (Previously Presented) The method of claim 94, wherein the instructions include a 

request to access a service resource. 

97. (Previously Presented) The method of claim 94, wherein the network 

communications link is a communications link in a public-switched communications 

network. 
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98. (Currently Amended) The system of claim 86, wherein the means for invoking the 

execution ofthe network-based agent comprises an agent server coupled to the agent and 

coupled to [[the]] � user via a network communications link. 

99. (Previously Presented) The system of claim 86, further comprising a service  

wrapper associated with the service, wherein the service wrapper I S  configured to 

mediate the interaction between the service and the agent. 

1 00.  (Previously Presented) The system of claim 98,  wherein the agent server 

comprises: 

an engine configured to control the operation of the agent server; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger 

the execution of the agent upon occurrence of one or more events; and 

an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

1 0 1 .  (Previously Presented) The system o f  claim 100, wherein the agent object 

comprises: 

permission means associated with the agent; and 

event handler means, including data and executable instructions for directing the 

operation of the engine upon the occurrence of the one or more events. 
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102. (Previously Presented) The system of claim 1 0 1 ,  wherein the permission means 

comprises a computational permission means defining one or more computational 

resources that the agent is permitted to use. 

1 03 .  (Previously Presented) The system o f  claim 1 02, wherein the computational 

permission means further defines the extent to which the agent is permitted to use the 

one or more computational resources. 

104. (Previously Presented) The system of claim 1 0 1 ,  wherein the permission means 

comprises service permission means defining one or more services that the agent is  

permitted to use. 

1 05 .  (Previously Presented) The system of claim 104, wherein the service permission 

means further defines the extent to which the agent is permitted to use the one or more 

services. 

106. (Currently Amended) A tangible computer-readable medium having instructions 

stored thereon computer e�cecl:ltable instructions that, if ffi(ee-aterl by a eoffi]3H:ting aevice, 

coose the coffi)3H:ting aevice to perfoffH a method comprising: 

receiving instructions to receive data for creating an agent customized to perform 

a task fer a l:lser upon the occurrence of an event; 

creating instructions to create the agent, wherein the agent has a plurality of 

executable instructions for performing the task, and wherein performing the task 
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comprises using a service and a service resource configured to be consumed by the 

agent, wherein the service resource is exhausted after it is consumed by the agent; and 

e7f:eel:lting instructions to execute the agent instructions upon the occurrence of 

the event, including: 

providing instructions to provide service instructions to [[a]] the service to  

define the operations supported by the service required to  perform the task, 

reeeiving instructions to receive a response from the service including 

parameters required by the agent to complete the task, and 

providing instructions to provide an output associated with the task te--the 

'l:lSef over a network communications link. 

1 07. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

an agent server configured to : 

allew receive, using a computing device, a 1:1ser to ereate data for creating 

ereate a network-based agent assoeiated with the 1:1ser, wherein the network-based agent 

is configured to perform an operation on behalf of the 1:1ser; 

invoke, using the computing device, execution of the network-based agent 

on the occurrence of an event, wherein execution of the network-based agent comprises 

using a service and a service resource configured to be consumed by the network-based 

agent when the network-based agent performs the operation on behalf of the 1:1ser, 

wherein the service resource is exhausted after it is consumed by the agent; and 
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communicate, using the computing device, the result of the operation te 

the aser over a network communications link. 

1 08. (Previously Presented) The system of claim 1 07, wherein the agent server is 

configured to allow, in conjunction with a user interface, a user to create a network-based 

agent. 

1 09. (Previously Presented) The system of claim 1 07, wherein the agent server 

invokes execution of the network-based agent using a service wrapper. 

1 10 .  (Previously Presented) The system of claim 1 09, wherein the service wrapper is 

configured to identify service permissions associated with the network-based agent and 

to determine whether the service permissions include permissions required by the service 

wrapper to execute the network-based agent. 

1 1 1 .  (New) The method of claim 1 08,  wherein the user interface is a web browser 

user interface. 

1 1 2 .  (New) The method of claim 1 08, wherein the user interface is  a voice user 

interface. 

1 1 3.  (New) A method comprising: 
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authorizing, using a computing device, access to a computer network, wherein 

the computer network is programmed to be customized using an agent program; 

receiving, using the computing device, data for creating the agent program, 

wherein the agent program is programmed to perform a task of a service; 

creating the agent program, using the computing device and the data, wherein the 

agent program has a plurality of executable instructions for performing the task, wherein 

the instructions comprise an event handler defining a predetermined event to occur 

during execution of the service, wherein performing the task comprises using the service 

and a service resource, and wherein a service wrapper links the service to the service 

resource and mediates interaction between the service and the service resource; 

accessing, using the computing device and the service wrapper, information 

defining an amount of the service resource allocated to be consumed by a principal of the 

agent program, wherein the service wrapper is configured to monitor consumption of the 

service resource by the agent program; and 

executing the instructions, using the computing device, upon the occurrence o f  

the predetermined event, wherein the instructions include: 

instructions to define the operations supported by the service required to 

perform the task, 

instructions to receive a response from the service including parameters 

required by the agent program to complete the task, and 

instructions to provide an output associated with the task over a network 

communications link. 
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1 14. (New) The method of claims 1 1 3,  further comprising accessing authorization 

information of the service wrapper, wherein the authorization information defines access 

permissions of the agent program, and wherein the access permissions define whether an 

agent program is authorized to use the service. 

1 1 5 .  (New) The method of  claim 1 13 ,  wherein the service resource comprises discrete 

units that are consumed by the agent program. 

1 1 6.  (New) The method of claim 1 13 ,  wherein the service wrapper is  configured to 

convert between an instruction format utilized by an agent server and an instruction 

format utilized by the service. 

1 1 7.  (New) The method of claim 1 1 3 ,  wherein the data is used to modify an existing 

agent program. 

1 1 8.  (New) The method of claim 1 1 3,  wherein the predetermined event is identified 

by a URL, and wherein the URL defines a type of event and a recipient agent program 

configured to receive the event. 

1 1 9. (New) The method of claim 1 1 8, wherein the agent program is configured to 

send the predetermined event to a second agent program to communicate with the second 

agent program. 
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Reconsideration of this Application is respectfully requested. 

LANGE et a!. 
Appl. No. 1 0/995, 159 

Claims 86- 1 1 9  are currently pending in the application, with claims 86, 92, 94, 

1 06, 1 07, and 1 1 3 being the independent claims. Claims 1 -85 were previously cancelled 

without prejudice to or disclaimer of the subject matter therein. Claims 86, 9 1-94, 98,  

1 06, and 1 07 are sought to be amended. New claims 1 1 1 -1 19 are sought to be added. 

Applicants reserve the right to prosecute similar or broader claims, with respect to any 

cancelled and amended claims, in the future. 

Based on the above amendment and the following remarks, Applicants 

respectfully request that the Examiner reconsider all outstanding objections and 

rejections and that they be withdrawn. 

Statement of Substance of Examiner Interview 

Applicants thank the Examiner for extending the courtesy of a telephone 

interview on November 20, 2009. In the interview, the Examiner and Applicants' 

representatives discussed the claims and the applied reference. Applicants' 

representatives suggested proposed new claims and amendments to the independent 

claims to further distinguish the claims from the applied reference. The Examiner 

tentatively agreed that the proposed amendments would move prosecution forward, but 

required submission of the Response with the amendments and full consideration of the 

actual Response before making any final determinations. 
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At page 3 of the Office Action, the Examiner objected to claims 1 08 and 1 09. 

Applicants amended claims 1 08 and 1 09 in the amendment filed on November 13 ,  2009, 

as suggested by the Examiner. Accordingly, Applicants respectfully request that the 

Examiner reconsider and withdraw the objection to claims 1 08 and 1 09 and pass these 

claims to allowance. 

Rejections under 35 U.S.C. § 101 

At page 3 of the Office Action, the Examiner rej ected claims 1 07- 1 1 0  under 3 5  

U .S.C. § 1 0 1 .  Applicants respectfully traverse this rejection. 

Without acquiescing to the propriety of the rej ection, Applicants amended claim 

1 07 in the amendment filed on November 13 ,  2009. Claim 1 07 recites "using a 

computing device." Accordingly, Applicants respectfully request that the Examiner 

reconsider and withdraw the 3 5  U.S.C. § 101  rejection of claim 107 and pass this claim 

to allowance. Additionally, at least based on their respective dependencies to claim 1 07, 

claims 1 08-1 1 0  should be found allowable. 

Rejection under 35 U.S.C. § 102 

At page 4 of the Office Action, the Examiner rejected claims 86-1 09 as being 

allegedly anticipated by U.S. Patent Number 7,043,532 to Humpleman et al. Applicants 

respectfully traverse this rejection and the "Response to Arguments" section at page 2 of 

the Office Action. 
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Claims 86, 92, 106, and 1 07 recite features that distinguish over the applied 

references. For example, claims 86, 92, 1 06, and 1 07 recite, inter alia, "using a service 

and a service resource configured to be consumed by the agent . . .  wherein the service 

resource is exhausted after it is consumed by the agent." 

Humpleman describes that "[ e ]ach server device may include hardware as a 

resource in the network for providing services to the user" (emphasis added). 

(Humpleman, col. 4, lines 6 1 -63.) Humpleman does not teach or suggest "a service and 

a service resource configured to be consumed by the agent . . . wherein the service 

resource is exhausted after it is consumed by the agent," as recited by claism 86, 92, 

1 06, and 1 07 (emphasis added). Rather, in Humpleman "hardware" is used as a 

resource, and is not "consumed" or "exhausted," as recited by claims 86, 92, I 06, and 

1 07. (Humpleman, col. 4, lines 6 1 -63.) 

Thus, for at least the above-noted reasons, claims 86, 92, 1 06, and 1 07 are 

patentable over Humpleman. 

Claim 94 

Claim 94 recites features that distinguish over Humpleman. For example, claim 

94 recites, inter alia, "the instructions comprising an event handler defining a 

predetermined event to occur during execution of the service" (emphasis added). 

At page 4 of the Office Action, the Examiner states, to which Applicants do not 

acquiesce, that in Humpleman "the GUI is invoked when a user wants to access a 

service." However, Humpleman does not teach or suggest an "agent having a plurality 
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of executable instructions for performing (a] task, the instructions comprising an event 

handler defining a predetermined event to occur during execution of the service," as 

recited by independent claim 94 (emphasis added). Rather, in Humpleman, "the user 

interacts with the GUI 1 8  of a selected server device" and "control and command 

information input by the user into each GUI 1 8  provide additional capabilities 

information which affect further server device selections by the user." (Humpleman, col . 

8 ,  lines 52-56.) 

Thus, for at least the above-noted reasons, claim 94 1s patentable over 

Humpleman. 

Accordingly, Applicants respectfully request that the Examiner reconsider and 

withdraw the 3 5  U.S.C. § 102(e) rejection of claims 86, 92, 94, 1 06, and 1 07 and pass 

these claims to allowance. Additionally, at least based on their respective dependencies 

to claims 86, 92, 94, 106, and 107, claims 87-9 1 ,  93, 95- 1 05 ,  and 1 08-1 1 0  should be 

found allowable over the applied references, as well as for their additional distinguishing 

features. 

New Claims 111-119 

New claims I l l  and 1 1 2 depend from claim 1 07 and include all features thereof. 

Thus, for at least this reason, new claims 1 1 1  and 1 12 should be found patentable over 

Humpleman. 

New claim 1 1 3 recites features that distinguish over Humpleman. For example, 

new claim 1 1 3 recites, inter alia, "wherein the instructions comprise an event handler 

defining a predetermined event to occur during execution of the service." As noted 

above with respect to independent claim 94, Humpleman does not teach or suggest "the 
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instructions comprising an event handler defining a predetermined event to occur during 

execution of the service." Thus, for at least this reason, new claim 1 1 3 should be found 

patentable over Humpleman. 

New claims 1 1 4-1 1 9  depend from claim 1 1 3 and include all features therein. 

Thus, for at least this reason new claims 1 1 4-1 19  should be found patentable over 

Humpleman. 

Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicants therefore respectfully request that the 

Examiner reconsider all presently outstanding objections and rejections and that they be 

withdrawn. Applicants believe that a full and complete reply has been made to the 

outstanding Office Action and, as such, the present application is in condition for 

allowance. If the Examiner believes, for any reason, that personal communication will 

expedite prosecution of this application, the Examiner is invited to telephone the 

undersigned at the number provided. 
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Date: 2 .Mu, 2M!f 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 3 7 1 -2600 

r 
Attorney for Applicants 
Registration No. 25,688 
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Amendment Under 37 C.F.R. § 1.116 
Expedited Procedure- Art Unit 2442 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE eta/. 

Confirmation No.: 5640 

Art Unit: 2442 

Appl. No.: 10/995,159 

Filed: November 24, 2004 

Examiner: BLAIR, DOUGLAS B 

Atty. Docket: 2222.0300002 

For: Network system extensible by users 

Submission Under 37 C.F.R. § 1.114 

and 
Amendment and Reply Under 37 C.F.R. § 1.116 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Mail Stop RCE 

Filed concurrently herewith in the captioned application is a Request for 

Continued Examination (RCE). Prior to examination of the RCE on the merits, please 

amend the application as directed herein. Applicant submits the following Amendment 

and Remarks in response to the Final Office Action of October 30, 2009. 

It is not believed that extensions of time or fees for net addition of claims are 

required beyond those that may otherwise be provided for in documents accompanying 

this paper. However, if additional extensions of time are necessary to prevent 

abandonment of this application, then such extensions of time are hereby petitioned 

under 3 7 C.F .R. § 1.136( a), and any fees required therefor (including fees for net 

addition of claims) are hereby authorized to be charged to our Deposit Account No. 

19-0036. 
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Amendments to the Claims 

LANGE eta/. 
Appl. No. 10/995,159 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

1-85. (Canceled) 

86. (Currently Amended) A system for performing user customized network-

based operations, comprising: 

means for allowing a user to create a network-based agent associated with 

the user, wherein the network-based agent is configured to perform an operation 

on behalf of the user; 

means for invoking the execution of the network-based agent on the 

occurrence of an event; 

means, including the network-based agent, for using a service and a 

service resource configured to be consumed by the agent when performing the 

operation on behalf of the user, wherein the service resource is exhausted after it 

is consumed by the agent; and 

means for communicating the result of the operation to the user over a 

network communications link. 

87. (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched 

communications network. 

88. (Previously Presented) The system of claim 87, further comprising: 
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LANGE eta/. 
Appl. No. 10/995,159 

means for mediating the interaction between the means for using the 

service and the service. 

89. (Previously Presented) The system of claim 88, wherein the means for 

mediating comprises: 

means for monitoring the amount of the service resource used by the 

network -based agent. 

90. (Previously Presented) The system of claim 89, wherein the means for 

mediating further comprises: 

means for converting between a first messaging protocol used by the 

network-based agent and a second messaging protocol used by the service. 

91. (Previously Presented) The system of claim 86, further comprising: 

means for allowing the user to modify the network-based agent associated 

with the user. 

92. (Currently Amended) A tangible computer-readable medium having stored 

thereon computer-executable instructions that, if executed by a computing device, 

cause the computing device to perform a method comprising: 

allowing a user to create a network-based agent associated with the user, 

wherein the network-based agent is configured to perform an operation on behalf 

of the user; 

invoking the execution of the network-based agent on the occurrence of 

an event; 
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LANGE eta/. 
Appl. No. 10/995,159 

using a service and a service resource configured to be consumed by the 

agent when performing the operation on behalf of the user, wherein the service 

resource is exhausted after it is consumed by the agent; and 

communicating the result of the operation to the user over a network 

communication link. 

93. (Previously Presented) T!Ie computer-readable medium of claim 92, further 

comprising: 

allowing the user to modify the network-based agent associated with the 

user. 

94. (Currently Amended) A method for performing user customized computer 

network-based operations, comprising: 

using a computing device, receiving data for creating an agent customized 

to perform a task for a user upon the occurrence of an event; 

using the computing device, creating the agent, wherein the agent has a 

plurality of executable instructions for performing the task. and wherein 

performing the task comprises using a service and a service resource configured 

to be consumed by the agent, wherein the service resource is exhausted after it is 

consumed by the agent; 

using the computing device, executing the agent instructions upon the 

occurrence of the event, including: 

providing instructions to a service to define the operations 

supported by the service required to perform the task, 
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receiving a response from the service including parameters 

required by the agent to complete the task, and 

providing an output associated with the task to the user over a 

network communications link. 

95. (Previously Presented) The method of claim 94, wherein the response 

received from the service includes data. 

96. (Previously Presented) The method of claim 94, wherein the instructions 

include a request to access a service resource. 

97. (Previously Presented) The method of claim 94, wherein the network 

communications link is a communications link in a public-switched 

communications network. 

98. (Previously Presented) The system of claim 86, wherein the means for 

invoking the execution of the network-based agent comprises an agent server 

coupled to the agent and coupled to the user via a network communications link. 

99. (Previously Presented) The system of claim 86, further comprising a service 

wrapper associated with the service, wherein the service wrapper is configured to 

mediate the interaction between the service and the agent. 

100. (Previously Presented) The system of claim 98, wherein the agent server 

comprises: 

an engine configured to control the operation of the agent server; 
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LANGE eta/. 
Appl. No. 10/995,159 

a scheduler coupled to the engine, wherein the scheduler is configured to 

trigger the execution of the agent upon occurrence of one or more events; and 

an agent object coupled to the agent, wherein the agent object includes 

data and executable instructions associated with the agent. 

101. (Previously Presented) The system of claim 100, wherein the agent object 

comprises: 

permission means associated with the agent; and 

event handler means, including data and executable instructions for 

directing the operation of the engine upon the occurrence of the one or more 

events. 

102. (Previously Presented) The system of claim 101, wherein the permission 

.means comprises a computational permission means defining one or more 

computational resources that the agent is permitted to use. 

103. (Previously Presented) The system of claim 102, wherein the 

computational permission means further defines the extent to which the agent is 

permitted to use the one or more computational resources. 

104. (Previously Presented) The system of claim 101, wherein the permission 

means comprises service permission means defining one or more services that the 

agent is permitted to use. 
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105. (Previously Presented) The system of claim 104, wherein the service 

permission means further defines the extent to which the agent is permitted to use 

the one or more services. 

106. (Currently Amended) A tangible computer-readable medium having stored 

thereon computer-executable instructions that, if executed by a computing device, 

cause the computing device to perform a method comprising: 

receiving data for creating an agent customized to perform a task for a 

user upon the occurrence of an event; 

creating the agent, wherein the agent has a plurality of executable 

instructions for performing the task, and wherein performing the task comprises 

using a service and a service resource configured to be consumed by the agent, 

wherein the service resource is exhausted after it is consumed by the agent; and 

executing the agent instructions upon the occurrence of the event, 

including: 

providing instructions to a service to defme the operations 

supported by the service required to perform the task, 

receiving a response from the service including parameters 

required by the agent to complete the task, and 

providing an output associated with the task to the user over a 

network communications link. 

107. (Currently Amended) A system for performing user customized network-

based operations, comprising: 
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an agent server configured to: 

LANGE et a!. 
Appl. No. 10/995,159 

allow, using a computing device, a user to create a network-based 

agent associated with the user, wherein the network-based agent is configured to 

perform an operation on behalf of the user; 

invoke, using the computing device, execution of the network-

based agent on the occurrence of an event, wherein execution of the network-

based agent comprises using a service and a service resource configured to be 

consumed by the network-based agent when the network-based agent performs 

the operation on behalf of the user, wherein the service resource is exhausted 

after it is consumed by the agent; and 

communicate, using the computing device, the result of the 

operation to the user over a network communications link. 

108. (Currently Amended) The system of claim [[1]] 107, wherein the agent 

server is configured to allow, in conjunction with a user interface, a user to create a 

network-based agent. 

109. (Currently Amended) The system of claim [[1]] 107, wherein the agent 

server invokes execution of the network-based agent using a service wrapper. 

110. (Previously Presented) The system of claim 109, wherein the service 

wrapper is configured to identify service permissions associated with the network-based 

agent and to determine whether the service permissions include permissions required by 

the service wrapper to execute the network-based agent. 
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Reconsideration of this Application is respectfully requested. 

Claims 86-110 are currently pending in the application, with claims 86, 92, 94, 

106, and 107 being the independent claims. Claims 1-85 were previously cancelled 

without prejudice to or disclaimer of the subject matter therein. Claims 86, , 92, 94, and 

106-109 are sought to be amended. Applicants reserve the right to prosecute similar or 

broader claims, with respect to any cancelled and amended claims, in the future. 

Based on the above amendment and the following remarks, Applicants 

respectfully request that the Examiner reconsider all outstanding objections and 

rejections and that they be withdrawn. 

Claim Objections 

At page 3 of the Office Action, the Examiner objected to claims 108 and 109. 

Applicants have amended the claims, as suggested by the Examiner. Accordingly, 

Applicants respectfully request that the Examiner reconsider and withdraw the objection 

to claims 1 08 and 109 and pass these claims to allowance. 

Rejections under 35 U.S.C. § 101 

At page 3 of the Office Action, the Examiner rejected claims 107-110 under 35 

U.S.C. § 101. Applicants respectfully traverse this rejection. 

Without acquiescing to the propriety of the rejection, Applicants have amended 

claim 107 to recite "using a computing device." Accordingly, Applicants respectfully 

request that the Examiner reconsider and withdraw the 35 U.S.C. § 101 rejection of 

Atty. Dkt. No. 2222.0300002 
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claim 107 and pass this claim to allowance. Additionally, at least based on their 

respective dependencies to claim 107, claims 108-110 should be found allowable. 

Rejections under 35 U.S.C. § 102 

At page 4 of the Office Action, the Examiner rejected claims 86-109 as being 

allegedly anticipated by U.S. Patent Number 7,043,532 to Humpleman et al. Applicants 

respectfully traverse this rejection and the "Response to Arguments" section at page 2 of 

the Office Action. 

Claims 86, 92, 94, 106, and 107 recite features that distinguish over the applied 

references. For example, claims 86, 92, 94, 106, and 107 recite, inter alia, "using a 

service and a service resource configured to be consumed by the agent . . . wherein the 

service resource is exhausted after it is consumed by the agent." 

Humpleman describes that "[e]ach server device may include hardware as a 

resource in the network for providing services to the user" (emphasis added). 

(Humpleman, � [0040].) Humpleman does not teach or suggest "a service and a service 

resource configured to be consumed by the agent . . . wherein the service resource is 

exhausted after it is consumed by the agent," as recited by claism 86, 92, 94, 106, and 

107 (emphasis added). Rather, in Humpleman "hardware" is used as a resource, and is 

not "consumed" or "exhausted," as recited by claims 86, 92, 94, 106, and 107. 

Accordingly, Applicants respectfully request that the Examiner reconsider and 

withdraw the 35 U.S.C. § 102(e) rejection of claims 86, 92, 94, 106, and 107 and pass 

these claims to allowance. Additionally, at least based on their respective dependencies 

to claims 86, 92, 94, 106, and 107, claims 87-91, 93, 95-105, and 108-110 should be 

Atty. Dkt. No. 2222.0300002 
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found allowable over the applied references, as well as for their additional distinguishing 

features. 

Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicants therefore respectfully request that the 

Examiner reconsider all presently outstanding objections and rejections and that they be 

withdrawn. Applicants believe that a full and complete reply has been made to the 

outstanding Office Action and, as such, the present application is in condition for 

allowance. If the Examiner believes, for any reason, that personal communication will 

expedite prosecution of this application, the Examiner is invited to telephone the 

undersigned at the number provided. 

Prompt and favorable consideration of this Amendment and Reply is respectfully 

requested. 

Date: e; )1, y. �0 J 

1 100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 37 1-2600 

dward J. Kessler 
Attorney for Applicants 
Registration No. 25,688 
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Office Action Summary Examiner Art Unit 

DOUGLAS B. BLAIR 2442 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE� MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6 ) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6 ) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 05 August 2009. 
2a)[8J This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 86-110 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 86-110 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8J Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 
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DETAILED ACTION 

Response to Amendment 

Claims 86-110 are currently pending. Claims 107-110 have been added. 

Response to Arguments 

Applicant's arguments filed 8/5/2009 have been fully considered but they are not 

persuasive. 

Page 2 

With respect to claims 86 and 92, the applicant argues that Humpleman does not teach 

"means, including the network-based agent, for using a service and a service resource configured 

to be consumed by the agent when performing the operation on behalf of the user" without 

providing any further explanation. The Examiner contends that all resources can be considered 

to be "configured to be consumed". The applicant's amendment and lack of explanation fails to 

patentably distinguish the claims from the applied art. The applicant must be more specific with 

the claims and/or remarks in order to further prosecution. 

With respect to claims 94-106, the applicant's claims are extremely broad. For example, 

"executing the agent instructions upon the occurrence of the event" is in no way limited by any 

specific event, "providing instructions to a service to define the operations supported by the 

service required to perform the task" reads on executing a computer program that defines the 

service and "receiving a response from the service including parameters required by the agent to 

complete the task" is broad enough to cover any kind of output from the service. It should be 

apparent that the cited portion of Humpleman can be construed to teach such broad limitations. 

The applicant needs to be more precise with the claim language in order to further prosecution. 
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As to the dependent claims, the "log on" described in col. 6, lines 59-67 is enough to 

satisfy the broad language of the dependent claims which provide no more than a vague concept 

of permission. Col 6, lines 59-67 is also enough to cover the claimed scheduling of claim 100. 

The cited embodiment of Humpleman clearly shows service wrappers in the form of the 

disclosed XML descriptions. 

To further prosecution the applicant needs to amend the claims to be more precise about 

what elements are being claimed and more specific about how the claimed elements interact with 

each other. 

Claim Objections 

Claims 108 and 109 are objected to because of the following informalities: they depend 

upon claim 1 when it is assumed they were intended to depend upon claim 107. Appropriate 

correction is required. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 

requirements of this title. 

Claims 107-110 are rejected under 35 U.S.C. 101 because the claimed invention is directed to 

non-statutory subject matter. Claims 107-110 are directed towards a server. A server by 

definition is a software element able to response to socket connections. Because claims 107-110 

are directed towards only a server and are therefore software per se they do not fit into a statutory 

category of invention. 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in ( 1 )  an application for patent, published under section 1 22(b), by another filed 

in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 

international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 

States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 86-109 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 

Number 7,043,532 to Humpleman et al. 

As to claim 86, Humpleman teaches a system for performing user customized network-

based operations, comprising: means for allowing a user to create a network-based agent 

associated with the user, wherein the network-based agent is configured to perform an operation 

on behalf of the user (col. 4, lines 41-58, the GUI); means for invoking the execution of the 

network-based agent on the occurrence of an event (the GUI is invoked when a user wants to 

access a service); means, including the network-based agent, for using a service and a service 

resource when performing the operation on behalf of the user (col. 4, lines 59-67); and means for 

communicating the result of the operation to the user over a network communications link (col. 

4, lines 59-67). 

As to claim 87, Humpleman teaches the system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications network 

(col. 4, lines 41-67). 
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As to claim 88, Humpleman teaches the system of claim 87, further comprising: means 

for mediating the interaction between the means for using the service and the service (col. 4, 

lines 41-67). 

As to claim 89, Humpleman teaches the system of claim 88, wherein the means for 

mediating comprises: means for monitoring the amount of the service resource used by the 

network-based agent (col. 22, lines 20-67). 

As to claim 90, Humpleman teaches the system of claim 89, wherein the means for 

mediating further comprises: means for converting between a first messaging protocol used by 

the network-based agent and a second messaging protocol used by the service (col. 11, line 63-

col. 12, line 9). 

As to claim 91, Humpleman teaches the system of claim 86, further comprising: means 

for allowing the user to modify the network-based agent associated with the user (The user 

modifies the GUI by interacting with it). 

As to the rest of the claims 92-109, they are rejected for the same reasoning as claims 86-

91. 

As to claim 110, Humpleman teaches a service wrapper configured to identify service 

permission associated with the network based agent and to determine whether the service 

permissions include permissions required by the service wrapper to execute the network based 

agent (col. 9, line 50-col. 10, line 48, notice the claim states nothing about the type of 

permissions). 
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Page 6 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 3 7 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DOUGLAS B. BLAIR whose telephone number is (571)272-

3 893. The examiner can normally be reached on 9:00am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's  

supervisor, Andrew Caldwell can be reached on (571) 272-3868. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Page 226 of 820



Application/Control Number: 10/995,159 

Art Unit: 2442 

Information regarding the status of an application may be obtained from the Patent 

Page 7 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Douglas B Blair/ 

Primary Examiner, Art Unit 2442 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE et a!. 

Appl. No. :  1 0/995 , 1 59 

Filed: November 24, 2004 

For: Network System Extensible By 

Users 

Confirmation No. :  5640 

Art Unit: 2442 

Examiner: BLAIR, DOUGLAS B 

Atty. Docket: 2222.0300002 

Amendment and Reply Under 37 C.F.R. § 1 .111 

Commissioner for Patents 
PO Box 1 450 
Alexandria, VA 223 1 3 - 1 450 

Sir: 

Mail Stop Amendment 

In reply to the Office Action dated May 5, 2009, Applicants submit the following 

Amendments and Remarks. 

It is not believed that extensions of time or fees for net addition of claims are 

required beyond those that may otherwise be provided for in documents accompanying 

this paper. However, if additional extensions of time are necessary to prevent 

abandonment of this application, then such extensions of time are hereby petitioned 

under 37 C.F.R. § 1 . 1 36(a), and any fees required therefor (including fees for net 

addition of claims) are hereby authorized to be charged to our Deposit Account No. 

19-0036. 
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Amendments to the Claims 

LANGE et a!. 
Appl. No. 1 0/995,1 59 

Atty. Dkt. No. 2222 .0300002 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

1 -85.  (Canceled) 

86. (Currently Amended) A system for performing user customized network-

based operations, comprising: 

means for allowing a user to create a network-based agent associated with 

the user, wherein the network-based agent is configured to perform an operation 

on behalf of the user; 

means for invoking the execution ofthe network-based agent on the 

occurrence of an event; 

means, including the network-based agent, for using a service and a 

service resource configured to be consumed by the agent when performing the 

operation on behalf of the user; and 

means for communicating the result of the operation to the user over a 

network communications link. 

87.  (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched 

communications network. 

88 .  (Previously Presented) The system of claim 87, further comprising: 

975 8 1 7- 1  
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- 3 - LANGE et a!. 
Appl. No. 1 0/995 , 159  

Atty. Dkt. No. 2222.0300002 

means for mediating the interaction between the means for using the 

service and the service. 

89. (Previously Presented) The system of claim 88, wherein the means for 

mediating comprises: 

means for monitoring the amount of the service resource used by the 

network-based agent. 

90. (Previously Presented) The system of claim 89, wherein the means for 

mediating further comprises: 

means for converting between a first messaging protocol used by the 

network-based agent and a second messaging protocol used by the service. 

9 1 .  (Previously Presented) The system of claim 86, further comprising: 

means for allowing the user to modify the network-based agent associated 

with the user. 

92. (Currently Amended) A tangible computer-readable medium having stored 

thereon computer-executable instructions that, if executed by a computing device, 

cause the computing device to perform a method comprising: 

enabling the proeessor to allov1 allowing a user to create a network-based 

agent associated with the user, wherein the network-based agent is configured to 

perform an operation on behalf of the user; 

enabling the proeessor to invoke invoking the execution of the network-

based agent on the occurrence of an event; 

975 8 1 7-1  
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enabling the proeessor to 1:1se using a service and a service resource 

configured to be consumed by the agent , 1:1sing the network based agent, when 

performing the operation on behalf of the user; and 

enabling the proeessor to eomm1:1nieate communicating the result of the 

operation to the user over a network communication link. 

93 . (Currently Amended) The computer-readable medium of claim 92, further 

compnsmg: 

enabling the proeessor to allow allowing the user to modify the network-

based agent associated with the user. 

94. (Currently Amended) A method for performing user customized computer 

network-based operations, comprising: 

using a computing device, receiving data for creating an agent customized 

to perform a task for a user upon the occurrence of an event; 

using the computing device, creating the agent, wherein the agent has a 

plurality of executable instructions for performing the task; 

using the computing device, executing the agent instructions upon the 

occurrence of the event, including: 

providing instructions to a service to define the operations 

supported by the service required to perform the task, 

receiving a response from the service including parameters 

required by the agent to complete the task, and 

9758 1 7-1 
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providing an output associated with the task to the user over a 

network communications link. 

95. (Previously Presented) The method of claim 94, wherein the response 

received from the service includes data. 

96. (Previously Presented) The method of claim 94, wherein the instructions 

include a request to access a service resource. 

97. (Previously Presented) The method of claim 94, wherein the network 

communications link is a communications link in a public-switched 

communications network. 

98. (Previously Presented) The system of claim 86, wherein the means for 

invoking the execution of the network-based agent comprises an agent server 

coupled to the agent and coupled to the user via a network communications link. 

99. (Previously Presented) The system of claim 86, further comprising a service 

wrapper associated with the service, wherein the service wrapper is configured to 

mediate the interaction between the service and the agent. 

1 00. (Previously Presented) The system of claim 98, wherein the agent server 

comprises: 

an engine configured to control the operation of the agent server; 

a scheduler coupled to the engine, wherein the scheduler is configured to 

trigger the execution of the agent upon occurrence of one or more events; and 

975 8 1 7-1  
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an agent object coupled to the agent, wherein the agent object includes 

data and executable instructions associated with the agent. 

1 0 1 .  (Previously Presented) The system of claim 1 00, wherein the agent object 

compnses: 

permission means associated with the agent; and 

event handler means, including data and executable instructions for 

directing the operation of the engine upon the occurrence of the one or more 

events. 

1 02. (Previously Presented) The system of claim 1 0 1 ,  wherein the permission 

means comprises a computational permission means defining one or more 

computational resources that the agent is permitted to use. 

1 03.  (Previously Presented) The system of claim 1 02, wherein the 

computational permission means further defines the extent to which the agent is 

permitted to use the one or more computational resources. 

1 04. (Previously Presented) The system of claim 1 0 1 ,  wherein the permission 

means comprises service permission means defining one or more services that the 

agent is permitted to use. 

1 05. (Previously Presented) The system of claim 1 04, wherein the service 

permission means further defines the extent to which the agent is permitted to use 

the one or more services. 

9758 1 7-1 
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1 06. (Currently Amended) A tangible computer-readable medium having stored 

thereon computer-executable instructions that, if executed by a computing device, 

cause the computing device to perform a method comprising: 

receiving data for creating an agent customized to perform a task for a 

user upon the occurrence of an event; 

creating the agent, wherein the agent has a plurality of executable 

instructions for performing the task; and 

executing the agent instructions upon the occurrence of the event, 

including: 

providing instructions to a service to define the operations 

supported by the service required to perform the task, 

receiving a response from the service including parameters 

required by the agent to complete the task, and 

providing an output associated with the task to the user over a 

network communications link. 

1 07. (New) A system for performing user customized network-based 

operations, comprising: 

an agent server configured to : 

allow a user to create a network-based agent associated with the 

user, wherein the network-based agent is configured to perform an operation on 

behalf of the user; 

975 8 1 7- 1  
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invoke execution ofthe network-based agent on the occurrence of 

an event, wherein execution of the network-based agent comprises using a 

service and a service resource configured to be consumed by the network-based 

agent when the network-based agent performs the operation on behalf of the user; 

and 

communicate the result of the operation to the user over a network 

communications link. 

1 08. (New) The system of claim 1 ,  wherein the agent server is configured to 

allow, in conjunction with a user interface, a user to create a network-based agent. 

1 09. (New) The system of claim 1, wherein the agent server invokes execution 

of the network-based agent using a service wrapper. 

1 1 0. (New) The system of claim 1 09, wherein the service wrapper IS 

configured to identify service permissions associated with the network-based agent and 

to determine whether the service permissions include permissions required by the service 

wrapper to execute the network-based agent. 

9758 1 7- 1  
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Remarks 

LANGE et a!. 
Appl. No. 1 0/995, I 59  

Atty. Dkt. No. 2222.0300002 

Reconsideration of this Application is respectfully requested. 

Claims 86- I 1 0 are currently pending in the application, with claims 86, 92, 94, 

I 06, and I 07 being the independent claims. Claims 1 -85  were previously cancelled 

without prejudice to or disclaimer of the subject matter therein. Claims 86, 92, and 93 

are sought to be amended. Claims 94 and 1 06 have been amended only to correct minor 

grammatical errors. New claims 1 07-1 1 0  are sought to be added. No substantial change 

is made to claims 94 and 1 06 by this amendment. Applicants reserve the right to 

prosecute similar or broader claims, with respect to any cancelled and amended claims, 

in the future. 

Based on the above amendment and the following remarks, Applicants 

respectfully request that the Examiner reconsider all outstanding rejections and that they 

be withdrawn. 

Rejections under 35 U.S. C.  § 102 

1 .  Claims 86 and 92 

At page 2 of the Office Action, the Examiner rejected claims 86- 106 under 35 

U.S .C. § 1 02(e) as being allegedly anticipated by U.S. Patent Number 7,043,532, issued 

to Humpleman et al. ("Humpleman"). Applicants respectfully traverse this rejection. 

975 8 1 7- 1  
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Without acquiescing to the propriety of the rejection, Applicants have amended 

claims 86 and 92 for other reasons and to expedite prosecution. At pages 2 and 3 of the 

Office Action, the Examiner argues that Humpleman teaches "means, including the 

network-based agent, for using a service and a service resource when performing the 

operation on behalf of the user." Applicants respectfully disagree. 

Humpleman describes that " [e]ach server device may include hardware as a 

resource in the network for providing services to the user" (emphasis added). 

Humpleman does not teach "means, including the network-based agent, for using a 

service and a service resource configured to be consumed by the agent when performing 

the operation on behalf of the user," as recited by claim 86 (emphasis added) or "using a 

service and a service resource configured to be consumed by the agent when performing 

the operation on behalf of the user," as recited by claim 92 (emphasis added). 

Thus, for at least this reason, claims 86 and 92 should be found patentable over 

Humpleman. 

2. Claims 94 and 1 06 

At page 3 of the Office Action, the Examiner argues: "as to the rest of the claims 

they are rejected for the same reasoning as claims 86-9 1 ." Applicants traverse the 

rej ection as applied to claims 94-106. 

Claims 94-1 06 recite features that distinguish over Humpleman. For example, 

claims 94 and 1 06 recite, inter alia, "executing the agent instructions upon the 

occurrence of the event, including: providing instructions to a service to define the 

975 8 1 7- 1  
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operations supported by the service required to perform the task" and "receiving a 

response from the service including parameters required by the agent to complete task" 

(emphasis added). 

Humpleman describes that "[e]ach client device 1 2  may communicate with one or 

more server devices 1 4  in the network . . . [ e ]ach server device 14  provides a service for 

the user, except control user interface, and each client device 1 2  provides control user 

interface for user interaction with the network 1 0." (Humpleman, col. 4, lines 42-55.) 

Humpleman further states "[a] server device 1 4  may include one or more server control 

programs 20 to control the server hardware for producing a service" and " [e]ach server 

device also includes a command language (CL) interface 30 and a library of commands." 

(Humpleman, col. 5,  lines 43-45 and col. 7, lines 1 0- 1 2.) Humpleman does not teach 

"executing the agent instructions upon the occurrence of the event, including: providing 

instructions to a service to define the operations supported by the service required to 

perform the task" and "receiving a response from the service including parameters 

required by the agent to complete the task," as recited by claims 94 and 1 06 (emphasis 

added). 

Accordingly, Applicants respectfully request the Examiner to reconsider and 

withdraw the 3 5 U.S. C. § 1 02( e) rejection of claims 86, 92, 94, and I 06. Additionally, at 

least based on their respective dependencies to claims 86, 92, and 94, claims 87-9 1 ,  93, 

and 95-1 05 should be found patentable over Humpleman. 
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Improper Conclusory Statement 
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At page 3 of the Office Action, the Examiner argues: "[a]s to the rest of the 

claims they are rej ected for the same reasoning as claims 86-91 ." Applicants respectfully 

assert that the Examiner has made an improper conclusory statement. 

The M.P.E.P recites at section 2 1 3 1 :  "[a] claim is anticipated only if each and 

every element as set forth in the claim is found, either expressly or inherently described, 

in a single prior art reference." Verdegaal Bros. v. Union Oil Co. of California, 8 1 4  F.2d 

628, 63 1 ,  2 USPQ2d 105 1 ,  1 053 (Fed. Cir. 1987). 

Claims 92- 106 recite additional distinguishing features. For example, 

independent claims 94 and 1 06 recite, inter alia, "providing instructions to a service to 

define the operations supported by the service required to perform the task" and 

"receiving a response from the service including parameters required by the agent to 

complete the task."  Further, for example, claim 95 recites, inter alia, "wherein the 

response received from the service includes data." Additionally, for example, claim 96 

recites, inter alia, "wherein the instructions include a request to access a service 

resource." 

Claim 98 recites, inter alia, "wherein the means for invoking the execution of the 

network-based agent comprises an agent server coupled to the agent and coupled to the 

user via a network communications link." Further for example, claim 99 recites, inter 

alia, "a service wrapper associated with the service, wherein the service wrapper is 

configured to mediate the interaction between the service and the agent. " Additionally 

for example, claim 100 recites, inter alia, "an engine configured to control the operation 
9758 1 7-1 
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of the agent server; a scheduler coupled to the engme, wherein the scheduler is 

configured to trigger the execution of the agent upon occurrence of one or more events; 

and an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. "  

Claim 101  recites, inter alia, "permission means associated with the agent; and 

event handler means, including data and executable instructions for directing the 

operation of the engine upon the occurrence of the one or more events." Further for 

example, claim 1 02 recites, inter alia, "wherein the permission means comprises a 

computational permission means defining one or more computational resources that the 

agent is permitted to use." Additionally, for example, claim 1 03 recites, inter alia, 

"wherein the computational permission means further defines the extent to which the 

agent is permitted to use the one or more computational resources." 

Claim 1 04 recites, inter alia, "wherein the permission means comprises service 

permission means defining one or more services that the agent is permitted to use." 

Further for example, claim 105 recites, inter alia, "wherein the service permission means 

further defines the extent to which the agent is permitted to use the one or more 

services." 

None of the above-mentioned features recited m claims 94-96 or 98- 1 06 are 

found in Humpleman. 

975 8 1 7-1  
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For at least the above-noted reasons, the Examiner has not met his burden of 

establishing a prima facie case of unpatentability for claims 86-91 . Thus, claims 86-9 1 

should be found patentable over Humpleman. 

New Claims 107-11 0  

As noted above with respect to independent claim 86, Humpleman does not teach 

or suggest "means, including the network-based agent, for using a service and a service 

resource configured to be consumed by the agent when performing the operation on 

behalf of the user" (emphasis added). Therefore, Humpleman does not teach "invoke 

execution of the network-based agent on the occurrence of an event, wherein execution 

of the network-based agent comprises using a service and a service resource configured 

to be consumed by the network-based agent when the network-based agent performs the 

operation on behalf of the user," as recited by new claim 1 07 (emphasis added). 

Claims 1 08-1 1 0  depend from claim 1 07 and include all features therein. 

Accordingly, new claims 1 08-1 1 0  should be found allowable over the applied references, 

as well as for their additional distinguishing features. 
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Conclusion 
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Atty. Dkt. No. 2222.0300002 

All of the stated grounds of obj ection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicants therefore respectfully request that the 

Examiner reconsider all presently outstanding rejections and that they be withdrawn. 

Applicants believe that a full and complete reply has been made to the outstanding 

Office Action and, as such, the present application is in condition for allowance. If the 

Examiner believes, for any reason, that personal communication will expedite 

prosecution of this application, the Examiner is invited to telephone the undersigned at 

the number provided. 

Prompt and favorable consideration of this Amendment and Reply is respectfully 

requested. 

Date: August 5, 2009 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371 -2600 

9758 1 7- 1  
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Office Action Summary Examiner Art Unit 

DOUGLAS B. BLAIR 2442 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE� MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 16 March 2009. 
2a)0 This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 86-106 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 86-106 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8J Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) [8J information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 1 1124/04 and 2/5/08. 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 
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DETAILED ACTION 

Election/Restrictions 

Page 2 

The restriction requirement is moot as the applicant has cancelled Group I (claims 77-85). 

Response to Amendment 

Claims 77-85 are cancelled and claims 98-1 06 are added. Claims 86-106 are currently 

pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in ( 1 )  an application for patent, published under section 1 22(b), by another filed 

in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 

international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 

States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 86-106 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 

Number 7,043,532 to Humpleman et al. 

As to claim 86, Humpleman teaches a system for performing user customized network-

based operations, comprising: means for allowing a user to create a network-based agent 

associated with the user, wherein the network-based agent is configured to perform an operation 

on behalf of the user (col. 4, lines 41-58, the GUI); means for invoking the execution of the 

network-based agent on the occurrence of an event (the GUI is invoked when a user wants to 

access a service); means, including the network-based agent, for using a service and a service 

Page 263 of 820



Application/Control Number: 10/995,159 

Art Unit: 2442 

Page 3 

resource when performing the operation on behalf of the user (col. 4, lines 59-67); and means for 

communicating the result of the operation to the user over a network communications link (col. 

4, lines 59-67). 

As to claim 87, Humpleman teaches the system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications network 

(col. 4, lines 41-67). 

As to claim 88, Humpleman teaches the system of claim 87, further comprising: means 

for mediating the interaction between the means for using the service and the service (col. 4, 

lines 41-67). 

As to claim 89, Humpleman teaches the system of claim 88, wherein the means for 

mediating comprises: means for monitoring the amount of the service resource used by the 

network-based agent (col. 22, lines 20-67). 

As to claim 90, Humpleman teaches the system of claim 89, wherein the means for 

mediating further comprises: means for converting between a first messaging protocol used by 

the network-based agent and a second messaging protocol used by the service (col. 11, line 63-

col. 12, line 9). 

As to claim 91, Humpleman teaches the system of claim 86, further comprising: means 

for allowing the user to modify the network-based agent associated with the user (The user 

modifies the GUI by interacting with it). 

As to the rest of the claims they are rejected for the same reasoning as claims 86-91. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Confirmation No. :  To be assigned 
Lange et al. Art Unit: To be assigned 
Appl. No. :  To be assigned (Continuation of Appl. 
No. 091712, 712; Filed: November 14, 2000) Examiner: To be assigned 
Filed: November 24, 2004 Atty. Docket: 2222.0300002 

For: Network System Extensible By Users 

Information Disclosure Statement 

Commissioner for Patents 
P.O. Box 1 450  
Alexandria, VA 223 13- 145 0 

Sir: 

Listed on accompanying Form PT0- 1449 are documents that may be considered 

- material to the examination of this application, in compliance with the duty of disclosure 

requirements of 37 C.F.R. § §  1 . 56, 1 .97 and 1 .98. 

Where the publication date of a listed document does not provide a month of 

publication, the year of publication of the listed document is sufficiently earlier than the 

effective U.S. filing date and any foreign priority date so that the month of publication is 

not in issue. Applicants have listed publication dates on the attached PT0-1449 based on 
information presently available to the undersigned. However, the listed publication dates 

should not be construed as an admission that the information was actually published on 

the date indicated. 

Applicants reserve the right to establish the patentability of the claimed invention 

over any of the information provided herewith, and/or to prove that this information may 

not be prior art, and/or to prove that this information may not be enabling for the 

teachings purportedly offered. 

This statement should not be construed as a representation that a search has been 
made, or that information more material to the examination of the present patent 

application does not exist. The Examiner is specifically requested not to rely solely on 

the material submitted herewith. 

Applicants have checked the appropriate boxes below. 
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D 1 .  Statement under 3 7  C.P.R. 1 .704(d). Each item of information contained in this 

Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart application and this communication was not 

received by any individual designated in 3 7  C.P.R. § 1 .56(c) more than thirty 

days prior to the filing of this information disclosure statement. 

[g) 2. Filing unde� 37 C.P .R. § 1 .97(b). This Information Disclostire Statement is being 

filed within three months of the date of filing of a national application other than 

a continued prosecution application (CPA), OR within three months of the date of 

entry of the national stage as set forth in 37 C.P.R. § 1 .491 in an international 

application, OR before the mailing date of a first Office Action on the merits OR 

before the mailing of a first Office Action after the filing of a request for 

continued examination under 37 C.P.R. § 1 . 1 14 .  No statement or fee is required. 

D 3. Filing under 37 C.P.R. § 1 .97(c). This Information Disclosure Statement is being 

filed more than three months after the U.S .  filing date AND after the mailing date 

of the first Office Action on the merits, but before the mailing date of a Final 

Rejection, or Notice of Allowance, or an action that otherwise closes prosecution 

in the application. 

D a. Statement under 37  C.P.R. § 1 .97(e)( l ). I hereby state that each 

item of information contained in this Information Disclosure 
Statement was first cited in any communication from a foreign 

patent office in a counterpart foreign application not more than 

three months prior to the filing of this Information Disclosure 

Statement. 37  C.P.R. § 1 .97(e)(l ). 

D b. Statement under 37 C.P.R. § 1 .97(e)(2). I hereby state that no item 

of information in this Information Disclosure Statement was cited 

in a communication from a foreign patent office in a counterpart 

foreign application and, to my knowledge after making reasonable 

inquiry, was known to any individual designated in 37 C.P.R. 
§ 1 .56(c) -more than three months prior to the filing of this 

Information Disclosure Statement. 37  C.P.R. § 1 .97(e)(2). 
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D c. Attached is our PT0-2038 Credit Card Payment Form in the 
amount of $ in payment of the fee under 37 C.F.R. § 

1 . 1 7(p). 

D 4. Filing under 37 C.F.R. § 1 .97(d) This Information Disclosure Statement is being 

filed more than three months after the U.S .  filing date and after the mailing date 

of a Final Rejection or Notice of Allowance, but before payment of the Issue Fee. 

Enclosed find our PT0-2038 Credit Card Payment Form in the amount of 

$ in payment of the fee under 3 7 C. F .R. § 1 . 1  7 (p); in addition: 

D a. Statement under 37 C.F.R. § 1 .97(e)(l ). I hereby state that each 

item of information contained in this Information Disclosure 

Statement was cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three 

months prior to the filing of this Information Disclosure 

Statement. 37 C.F.R. § 1 .97(e)( l ). 

D b. Statement under 37 C.F.R. § 1 .97(e)(2). I hereby state that no item 

of information in this Information Disclosure Statement was cited 

in a communication from a foreign patent office in a counterpart 

foreign application and, to my knowledge after making reasonable 

inquiry, was known to any individual designated in 37 C.F.R. § 

1 .56(c) more than three months prior to the filing of this 

Information Disclosure Statement. 37 C.F.R. § 1 .97(e)(2). 

D 5 .  The document(s) was/were cited in a search report by  a foreign patent office in a 

counterpart foreign application. Submission of an English language version of 

the search report that indicates the degree of relevance found by the foreign office 

is provided in satisfaction of the requirement for a concise explanation of 

relevance. 1 1 38 OG 37, 38 .  

D 6. A concise explanation of the relevance of the non-English language document(s) 

appears below in accordance with 37 C.F.R. § 1 .98(a)(3). 

D 7. Copies of documents are submitted. However, in accordance with 37 C.P.R. 

§ 1 .98(a)(2), no copies of U.S. patents and patent application publications cited 

on the attached Form PT0-1449 are submitted. 

Page 283 of 820



� .  

- 4 - Lange et a/. 
Appl .  No. To be assigned (Continuation of Appl. 

No. 09/712, 712; Filed: November 14, 2000) 

[8J 8. Copies of the documents were cited by or submitted to the Office in an IDS that 

complies with 37 C.F.R. § 1 .98(a)-(c) in Application No. 09/7 1 2,712, filed 

November 1 4, 2000, which is relied upon for an earlier filing date under 

35  U.S.C. § 1 20 .  Thus, copies of these documents are not attached. 37 C.F.R. 

§ 1 .98(d). 

[8J 9. It is expected that the examiner will review the prosecution and cited art in the 

parent application no(s) . 09/71 2,7 12  in accordance with MPEP 2001 .06(b), and 

indicate in the next communication from the office that the art cited in the earlier 

prosecution history has been reviewed in connection with the present application. 

It is respectfully requested that the Examiner initial and return a copy of the 

enclosed Form PT0-1 449, and indicate in the official file wrapper of this patent 

application that the documents have been considered. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee 

deficiency, or credit any overpayment, to our Deposit Account No. 1 9-0036. 

Date: November 24, 2004 

1 100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 37 1 -2600 

337874.1 

Respectfully submitted, 

SSLER, GOLDSTEIN & FOXP.L.L.C . 

· as . iala c._ �  
Attorney for Applicants 
Registration No. 43,61 0  
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE et a!. 

Appl. No. : 1 0/995, 1 59 

Filed: November 24, 2004 

For: Network System Extensible By Users 

Confirmation No. :  5640 

Art Unit: 2442 

Examiner: Douglas B. Blair 

Atty. Docket: 2222.0300002 

Response to Restriction Requirement and 

Preliminary Amendment Under 37 C.F.R. § 1.115 

Commissioner for Patents 
PO Box 1 450 
Alexandria, VA 223 1 3-1450 

Sir: 

In advance of examination and in response to the restriction requirement dated 

December 15, 2008, Applicants submit the following amendments and remarks. 

The Claims are reflected in the listing of claims which begins on page 2 ofthis paper. 

Remarks and the Response to the Restriction Requirement begin on page 9 of this 

paper. 

It is not believed that extensions of time are required, beyond those that may 

otherwise be provided for in accompanying documents. However, if additional extensions of 

time are necessary to prevent abandonment of this application, then such extensions of time 

are hereby petitioned under 37 C.P .R. § 1 . 1 36(a), and any fees required therefor are hereby 

authorized to be charged to our Deposit Account No. 1 9-0036.  
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Amendments to the Claims 

The listing of claims will replace all prior versions, and listings of claims in the 

application. 

1 -85 . (Canceled) 

86. (Currently Amended) A system for performing user customized network-based 

operations, comprising: 

means for allowing a user to create a network-based agent associated with the user, 

wherein the network-based agent is configured to perform an operation on behalf of the user; 

means for invoking the execution of the network-based agent on the occurrence of an 

event; 

means, including the network-based agent, for using a service and a service resource 

when performing the operation on behalf of the user; and 

means for communicating the result of the operation to the user over a network 

communications link. 

87. (Previously Presented) The system of claim 86, wherein the network 

communications link is a communications link in a public-switched communications 

network. 

88. (Previously Presented) The system of claim 87, further comprising: 

means for mediating the interaction between the means for using the service and the 

service. 

89. (Previously Presented) The system of claim 88, wherein the means for mediating 

comprises: 
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means for monitoring the amount of the service resource used by the network-based 

agent. 

90. (Previously Presented) The system of claim 89, wherein the means for mediating 

further comprises: 

means for converting between a first messaging protocol used by the network-based 

agent and a second messaging protocol used by the service. 

user. 

9 1 .  (Previously Presented) The system of claim 86, further comprising: 

means for allowing the user to modify the network-based agent associated with the 

92. (Currently Amended) A tangible computer-readable medium program proffilet 

eomprismg a eompater 1:1seable medil:lffi having stored thereon computer-executable 

instructions program Iogie reeorded thereon fur enabling a that, if executed by a computing 

device, proeessor in a eomputer system cause the computing device to perform l:lSef 

oostomized network based operations, a method comprising: 

means fur enabling the processor to allow a user to create a network-based agent 

associated with the user, wherein the network-based agent is configured to perform an 

operation on behalf of the user; 

means fur enabling the processor to invoke the execution of the network-based agent 

on the occurrence of an event; 

means for enabling the processor to use a service and a service resource, using the 

network-based agent, when performing the operation on behalf of the user; and 

means for enabling the processor to communicate the result of the operation to the 

user over a network communication link. 
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93. (Currently Amended) The system computer-readable medium of claim 92, 

further comprising: 

means for enabling the processor to allow the user to modifY the network-based agent 

associated with the user. 

94. (Currently Amended) A method for performing user customized computer 

network -based operations, comprising: 

W using a computing device, receiving data for creating an agent customized to 

perform a task for a user upon the occurrence of an event; 

W using the computing device, creating the agent, wherein the agent has a plurality 

of executable instructions for performing the task; 

fej using the computing device, executing the agent instructions upon the occurrence 

of the event, v,rherein stef) (e) meluaes including: 

€i) providing instructions to a service to define the operations supported by the 

service required to perform the task, 

W receiving a response from the service including parameters required by the 

agent to complete task, and 

fiiB providing an output associated with the task to the user over a network 

communications link. 

95 . (Previously Presented) The method of claim 94, wherein the response received 

from the service includes data. 

96. (Previously Presented) The method of claim 94, wherein the instructions include 

a request to access a service resource. 
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97. (Previously Presented) The method of claim 94, wherein the network 

communications link is a communications link in a public-switched communications 

network. 

98 . (New) The system of claim 86, wherein the means for invoking the execution of 

the network-based agent comprises an agent server coupled to the agent and coupled to the 

user via a network communications link. 

99. (New) The system of claim 86, further comprising a service wrapper associated 

with the service, wherein the service wrapper is configured to mediate the interaction 

between the service and the agent. 

1 00. (New) The system of claim 98, wherein the agent server comprises: 

an engine configured to control the operation ofthe agent server; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger the 

execution of the agent upon occurrence of one or more events; and 

an agent object coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

1 0 1 . (New) The system of claim 1 00, wherein the agent object comprises: 

permission means associated with the agent; and 

event handler means, including data and executable instructions for directing the 

operation of the engine upon the occurrence of the one or more events. 

1 02.  (New) The system of claim 1 0 1 ,  wherein the permission means comprises a 

computational permission means defining one or more computational resources that the agent 

is permitted to use. 
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1 03.  (New) The system of claim 1 02, wherein the computational permission means 

further defmes the extent to which the agent is permitted to use the one or more 

computational resources. 

1 04. (New) The system of claim 1 0 1 ,  wherein the permission means comprises 

service permission means defining one or more services that the agent is permitted to use. 

105 .  (New) The system of claim 104, wherein the service permission means further 

defines the extent to which the agent is permitted to use the one or more services. 

1 06. (New) A tangible computer-readable medium having stored thereon computer-

executable instructions that, if executed by a computing device, cause the computing device 

to perform a method comprising: 

receiving data for creating an agent customized to perform a task for a user upon the 

occurrence of an event; 

creating the agent, wherein the agent has a plurality of executable instructions for 

performing the task; 

executing the agent instructions upon the occurrence of the event, including: 

providing instructions to a service to define the operations supported by the 

service required to perform the task, 

receiving a response from the service including parameters required by the 

agent to complete task, and 

providing an output associated with the task to the user over a network 

communications link. 
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Remarks 

Upon entry of the foregoing amendment, claims 86- 1 06 are pending in the 

application, with claims 86, 92, 94, and 1 06 being the independent claims. Claims 86 and 92-

94 are sought to be amended. Claims 1 -76 were previously canceled without prejudice to or 

disclaimer of the subject matter therein. Claims 77-85 are sought to be canceled without 

prejudice or disclaimer of the subject matter therein. New claims 98- 1 06 are sought to be 

added. Applicants reserve the right to prosecute similar or broader claims, with respect to the 

canceled and amended claims, in the future. These changes are believed to introduce no new 

matter, and their entry is respectfully requested. 

Response to Restriction Requirement 

In reply to the Office Action dated December 1 5, 2008, requesting an election of one 

invention to prosecute in the above-referenced patent application, Applicants hereby elect to 

prosecute the invention of Group II, represented by claims 86-1 06. This election is made 

without prejudice to or disclaimer of the other claims or inventions disclosed. This election is 

made without traverse. Reconsideration and allowance of all pending claims are respectfully 

requested. 

Conclusion 

Prompt and favorable consideration of this Preliminary Amendment is respectfully 

requested. Applicant believes the present application is in condition for allowance. If the 
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Examiner believes, for any reason, that personal communication will expedite prosecution of 

this application, the Examiner is invited to telephone the undersigned at the number provided. 

Date: March/{, 2009 

1 100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371 -2600 
928475_l .DOC 

Respectfully submitted, 

ward . Kessler 
Attorney for Applicant 
Registration No. 25,688 
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Extension of Time 2 2 
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Applicant Arguments/Remarks Made in an Amendment 9 10 
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Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 

Page 300 of 820



<SlSterne Kessler 
6ol�stein Fox 
ATTORNEYS AT LAW 

Commissioner for Patents 
PO Box 1450 

Robert Greene Sterne 
Jorge A. Goldstein 
David K.S. Cornwell 
Robert W. Esmond 
l2��r:z

e 
g��\�

in 
Michael B. Ray 
Robert E. Sokohl 
Eric K. Steffe 
Michael 0. lee 
John M. Covert 
Robert C. Millonig 
Donald J. Featherstone 
n J. Shea, Jr. 
Mi V. Messinger 

U. Kim 
T. Helvey 

Eldora l. Ellison Donald R. Banowit 
Peter A. Jackman 
Brian J. Del Buono 
Mark Fox Evens 

Alexandria, VA 22313-1450 

Elizabeth J. Haanes 
���rn

a
�. ��E���

t 

�����,:�.'Wood 
�J:r� W,

n
f.�
worth 

Grant E. Reed 
Jason D. Eisenberg 
J��l\v�u�r 
luAnne 1,\'l DeSantis 
Helene C. Carlson 
Cynthia M. Bouchez 
TTmoth� A. Doyle 
Lori A. Gordon 
Shannon A. Carroll 
Anbar F. Khal 
Michelle K. Holoubek 
Marsha A. Rose 
Scott A. Schaller 
lei Zhou 

March 16, 2009 

Re: U.S. Utility Patent Application 

)X;,B���e P��?lentz 
John T. Haran 
���a�· �

y
���ek" 

Carla Ji-Eun Kim 
Do�le A. Siever• 
Ulr1ke Winkler Jenks 
Paul A. Calvo 
c. Matthew Rozier 
Randall K. Baldwin 
Lori M. Brandes 
Jeremy M. Klass 
J!ffr�a�: �il�

lmer 
Mita Mukherjee • 
Scott M. Woodhouse' 
Peter A. Socarras 
Christian A. Camarce 
Richard D. Coller 
Patrick P. Hansen 
Ross G. Hicks 

Application No. 10/995,159; Filed: November 24, 2004 
For: Network System Extensible By Users 
Inventors: LANGE eta!. 
Our Ref: 2222.0300002 

Sir: 

Keisha Hylton-Rodic 
Gene A. lang 
Bonnie Nannenga-Combs 
Alyssa K. Sandrowitz 
Jonathan M. Strang 
lshan P. Weerakoon 
��������tl��zos' 
Bruce B. Vance 
Justin T. Sher 
Byron l. Pickard 
�ri��r�· &.

i
��g�:. 

Christo
�
her B. Ferenc' 

����� i>. �auJdeJe • 

Registered Patent Agents• 
Karen R. Markowicz 
Danielle l. lettin

� ��,vo
e
� rl���;

n eimer 

Gaurav Asthana 
Vasser Mourtada 
Julie l. Blum 
Cynthia l. DeRenzo Omar F.Amin 
Ralph W. Powers 
r����li �0�Jtschelknaus 
Kavon Nasabzadeh 
Aaron S. Ward 
Of Counsel tawaraT!i:essler 
Kenneth C. Bass Ill 
§��i�"t�;�%es��

ist 

• Admitted only in Maryland 
• Admitted onry in Virg1nia 
•Practice limited to 
Federal Agencies 

WRITER'S DIRECT NUMBER: 
(202) 772-8550 

INTERNET ADDRESS: 
EKESSLER@SKGF.COM 

Art Unit 2442 

Mail Stop Amendment 

Transmitted herewith for appropriate action are the following documents: 

1. Online Credit Card Payment Authorization in the amount of $490.00 to cover two
month extension of time fee; 

2. Petition for Extension ofTime Under 37 CFR 1.136(a); and 

3. Response to Restriction Requirement and Preliminary Amendment Under 37 C.P.R. 
§ 1.115. 

The above-listed documents are filed electronically through EFS-Web. 

In the event that extensions of time are necessary to prevent abandonment of this patent 
application, then such extensions of time are hereby petitioned. 

Fee payment is provided through online credit card payment. The U.S. Patent and 
Trademark Office is hereby autho�zed to charge any fee deficiency, or credit any overpayment, 
to our Deposit Account No. 19-0036. 

EJK/WPL:vba 
Attachments 
952136 !.DOC 

submitted, 

Attorney for Applicants 
Registration No. 25,688 
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PTO/SB/22 (12-08) 
Approved for use through 01/31/2009. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE 
Under the paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless if displays a valid OMB control number. 

PETITION FOR EXTENSION OF TIME U NDER 37 CFR 1.136(a) 

FY 2009 

Docket Number (Optional) 

2222.0300002 (Fees ursuant to the Consolidated A ro riations Act, 2005 (H.R. 4818).) 

Application Number 10/995,159 Filed November 24, 2004 

For Network System Extensible By Users 

Art Unit 2442 Examiner Douglas B. Blair 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified 
application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

D 
D 
[KJ 

Fee 

D One month (37 CFR 1.17(a)(1)) $130 

[X] Two months (37 CFR 1.17(a)(2)) $490 

D Three months (37 CFR 1.17(a)(3)) $1110 

D Four months (37 CFR 1.17(a)(4)) $1730 

D Five months (37 CFR 1.17(a)(5)) $2350 

Applicant claims small entity status. See 37 CFR 1.27. 

A check in the amount of the fee is enclosed. 

Payment by credit card. XI!D.�tijliiscxbnbadx 

Small Entity Fee 

$65 $ 

$245 $ 490.00 

$555 $ 

$865 $ 

$1175 $ 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

[XJ The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number 19-0036 

WARNING: Information on this form may become public. Credit card information should not be included on this form. 
Provide credit card information and authorization on PT0-2038. 

I am the D 
D 

[X] 
D 

applicanUinventor. 

assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96). 

attorney or agent of record. Registration Number 25 688 

March 16, 2009 
Date 

Edward J. Kessler (202) 371-2600 
Typed or printed name Telephone Number 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one 
signature is required, see below. 

[X] Total of One (1) forms are submitted. 
This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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PTO/SB/06 (07-06 ) 
Approved for use through 1/31/2007. OMB 06 51-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 10/995,159 11/24/2004 D To be Mailed 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY D OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

D BASIC FEE N/A N/A N/A N/A (37 CFR 1.16(a), (b), or (c)) 

D SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

D EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A N/A N/A 

TOTAL CLAIMS . X$ = OR X$ = 
(37 CFR 1.16(1)) minus 20 = 

INDEPENDENT CLAIMS . X$ = X$ = 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

0APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

03/16/2009 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR � 1.16(1)) • 21 Minus •• 21 = 0 X$ = OR X $52= 0 
0 

Independent z • 4 Minus ***4 = 0 X$ = OR X $220= 0 w 37 CFR 1.16 hi I 

� D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I- AMENDMENT PAID FOR 

z Total (37 CFR . Minus .. = X$ = OR X$ = 
w 1.161111 

� Independent . Minus ... = X$ = OR X$ = 
0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
� 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /Theresa Dawkins/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collect1on of mformat1on IS requ1red by 37 CFR 1.16 . The mformat1on IS requ1red to obtam or retam a benefit by the public wh1ch IS to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Application No. Applicant(s) 

10/995,159 LANGE ET AL. 

Office Action Summary Examiner Art Unit 

DOUGLAS B. BLAIR 2442 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6 ) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6 ) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 24 November 2004. 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 77-97 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)[8J Claim(s) 77-97 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 
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Application/Control Number: 10/995,159 

Art Unit: 2442 

DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

Page 2 

I. Claims 77-85, drawn to a system architecture comprising an agent and a agent 

server, and service wrapper (same invention claimed in parent cases, now patents 

6,839,733 and 6163794) , classified in class 709, subclass 202. 

II. Claims 86-97, drawn to methods and a system for allowing a user to create and 

invoke and agent for using a service and service resource to perform an operation, 

classified in class 709, subclass 227. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as combination and subcombination. Inventions in this 

relationship are distinct if it can be shown that (1) the combination as claimed does not require 

the particulars of the subcombination as claimed for patentability, and (2) that the 

subcombination has utility by itself or in other combinations (MPEP § 806.05( c)). In the instant 

case, the combination as claimed does not require the particulars of the subcombination as 

claimed because the combination does not require the process of Invention II in order to be 

functional. The subcombination has separate utility such as being a process that is not claimed 

as being tied in any way to the architecture oflnvention I. 

The examiner has required restriction between combination and subcombination 

inventions. Where applicant elects a subcombination, and claims thereto are subsequently found 

allowable, any claim(s) depending from or otherwise requiring all the limitations of the 
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Application/Control Number: 10/995,159 

Art Unit: 2442 

Page 3 

allowable subcombination will be examined for patentability in accordance with 37 CFR 1.104. 

See MPEP § 821. 04( a). Applicant is advised that if any claim presented in a continuation or 

divisional application is anticipated by, or includes all the limitations of, a claim that is allowable 

in the present application, such claim may be subject to provisional statutory and/or nonstatutory 

double patenting rejections over the claims of the instant application. 

Restriction for examination purposes as indicated is proper because all these inventions 

listed in this action are independent or distinct for the reasons given above and there would be a 

serious search and examination burden if restriction were not required because one or more of 

the following reasons apply: 

(a) the inventions have acquired a separate status in the art in view of their different 

classification; 

(b) the inventions have acquired a separate status in the art due to their recognized 

divergent subject matter; 

(c) the inventions require a different field of search (for example, searching different 

classes/subclasses or electronic resources, or employing different search queries); 

(d) the prior art applicable to one invention would not likely be applicable to another 

invention; 

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101 

and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must include 

(i) an election of a invention to be examined even though the requirement may be traversed (3 7 

CFR 1.143) and (ii) identification of the claims encompassing the elected invention. 
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Application/Control Number: 10/995,159 

Art Unit: 2442 

Page 4 

The election of an invention may be made with or without traverse. To reserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and specifically 

point out supposed errors in the restriction requirement, the election shall be treated as an 

election without traverse. Traversal must be presented at the time of election in order to be 

considered timely. Failure to timely traverse the requirement will result in the loss of right to 

petition under 3 7 CFR 1.144. If claims are added after the election, applicant must indicate 

which of these claims are readable on the elected invention. 

If claims are added after the election, applicant must indicate which of these claims are 

readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing the 

inventions to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the inventions unpatentable over the prior art, the evidence 

or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DOUGLAS B. BLAIR whose telephone number is (571)272-

3893. The examiner can normally be reached on 9:00am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Andrew Caldwell can be reached on (571) 272-3868. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 10/995,159 

Art Unit: 2442 

Information regarding the status of an application may be obtained from the Patent 

Page 5 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Douglas B Blair/ 
Primary Examiner, Art Unit 2442 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 10995159 LANGE ET AL. 

Examiner Art Unit 

DOUGLAS B BLAIR 2442 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 
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Final Original 12/11/2008 
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Inventors: LANGE et a!. 
Our Ref: 2222.0300002 
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Enclosures 

764581 I.DOC 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 

� A GJ)___ 
Lori A. Gordon 
Attorney for Applicants 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

LANGE eta!. 

Appl. No.: 10/995,159 

Filed: November 24, 2004 

For: Network System Extensible By 
Users 

Confirmation No.: 5640 

Art Unit: 2142 

Examiner: Douglas B. Blair 

Atty. Docket: 2222.0300002 

First Supplemental Information Disclosure Statement 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Mail Stop Amendment 

Listed on accompanymg IDS Forms are documents that may be considered 

material to the examination of this application, in compliance with the duty of disclosure 

requirements of 37 C.F.R. §§ 1.56, 1.97 and 1.98. 

Applicants have listed publication dates on the attached IDS Forms based on 

information presently available to the undersigned. However, the listed publication dates 

should not be construed as an admission that the information was actually published on 

the date indicated. 

Applicants reserve the right to establish the patentability of the claimed invention 

over any of the information provided herewith, and/or to prove that this information may 

not be prior art, and/or to prove that this information may not be enabling for the 

teachings purportedly offered. 

This statement should not be construed as a representation that a search has been 

made, or that information more material to the examination of the present patent 
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application does not exist. The Examiner is specifically requested not to rely solely on 

the material submitted herewith. 

Applicants have checked the appropriate boxes below. 

D 1. Statement under 37 C.F.R. 1.704(d). Each item of information contained in this 

Information Disclosure Statement was first cited in a communication from a 

foreign patent office in a counterpart application and this communication was not 

received by any individual designated in 37 C.F.R. § 1.56(c) more than thirty 

days prior to the filing of this information disclosure statement. 

� 2. Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being 

filed before the mailing date of a first Office Action on the merits. No statement 

or fee is required. 

D 3. Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being 

filed more than three months after the U.S. filing date AND after the mailing date 

of the first Office Action on the merits, but before the mailing date of a Final 

Rejection, or Notice of Allowance, or an action that otherwise closes prosecution 

in the application. 

D a. Statement under 37 C.F.R. § 1.97(e)(l). I hereby state that each 

item of information contained in this Information Disclosure 

Statement was first cited in any communication from a foreign 

patent office in a counterpart foreign application not more than 

Atty. Dkt. No. 2222.0300002 
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three months pnor to the filing of this Information Disclosure 

Statement. 37 C.F.R. § 1.97(e)( l ). 

D b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item 

of information in this Information Disclosure Statement was cited 

in a communication from a foreign patent office in a counterpart 

foreign application and, to my knowledge after making reasonable 

inquiry, was known to any individual designated in 37 C.P.R. 

§ 1.56(c) more than three months prior to the filing of this 

Information Disclosure Statement. 37 C.F.R. § 1.97(e)(2). 

D c. The required fee is provided through online credit card payment 

authorization in the amount of $0.00 in payment of the fee under 

37 C.F.R. § 1.17(p). 

D 4. Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being 

filed more than three months after the U.S. filing date and after the mailing date 

of a Final Rejection or Notice of Allowance, but before payment of the Issue Fee. 

The required fee is provided through online credit card payment authorization in 

the amount of$0.00 in payment of the fee under 37 C.F.R. § 1.17(p); in addition: 

D a. Statement under 37 C.P.R. § 1.97(e)( l ). I hereby state that each 

item of information contained in this Information Disclosure 

Statement was first cited in any communication from a foreign 

patent office in a counterpart foreign application not more than 

Atty. Dkt. No. 2222.0300002 
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three months pnor to the filing of this Information Disclosure 

Statement. 37 C.F.R. § 1.97(e)( l ). 

D b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item 

of information in this Information Disclosure Statement was cited 

in a communication from a foreign patent office in a counterpart 

foreign application and, to my knowledge after making reasonable 

inquiry, was known to any individual designated in 37 C.F.R. § 

1.56(c) more than three months prior to the filing of this 

Information Disclosure Statement. 37 C.F.R. § 1.97(e)(2). 

D 5. The document(s) was/were cited in a search report by a foreign patent office in a 

counterpart foreign application. Submission of an English language version of 

the search report that indicates the degree of relevance found by the foreign office 

is provided in satisfaction of the requirement for a concise explanation of 

relevance. 1138 OG 37, 38. 

D 6. A concise explanation of the relevance of the non-English language document(s) 

appears below in accordance with 37 C.F.R. § 1.98(a)(3). 

C8:J 7. Copies of documents FP1-FP7 and NPL1-NPL47 are submitted. However, in 

accordance with 37 C.F.R. § 1.98(a)(2), no copies of U.S. patents and patent 

application publications cited on the attached IDS Forms are submitted. 

D 8. Copies of the documents were cited by or submitted to the Office in an IDS that 

complies with 37 C.F.R. § 1.98(a)-(c) in Application No. _____ , filed 

Atty. Dkt. No. 2222.0300002 
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______ , which is relied upon for an earlier filing date under 35 U.S.C. 

§ 120. Thus, copies of these documents are not attached. 37 C.F.R. § 1.98(d). 

[g) 9. It is expected that the examiner will review the prosecution and cited art in the 

parent application nos. 09/712,712 filed November 14, 2000 and 09/178,366 filed 

October 23, 1998 in accordance with MPEP 2001.06(b), and indicate in the next 

communication from the office that the art cited in the earlier prosecution history 

has been reviewed in connection with the present application. 

It is respectfully requested that the Examiner initial and return a copy of the 

enclosed IDS Forms, and indicate in the official file wrapper of this patent application 

that the documents have been considered. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee 

deficiency, or credit any overpayment, to our Deposit Account No. 19-0036. 

Date: Rbru� 5"', L.oo8 

1100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 

DOC#720063 _!.DOC 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 

WA�DS2-
Lori A. Gordon 
Attorney for Applicants 
Registration No. 50,633 

Atty. Dkt. No. 2222.0300002 
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DESCRIPTION 

OBJECT ORIENTED DISTRIBUTED PROCESSING SYSTEM 

Technica l  Field 

The present invention is directed to obj ect oriented 

distributed processing in a system of computers at 

terminals connected by a communication network and , more 

particularly , to communication between obj ects stored 
1 0  and executed in the terminals t o  perform process ing of 

software . 

Background Art 
In convent ional distributed data process ing systems , 

15 if a first terminal requires data stored in a second 

terminal ,  the f irst terminal requests the data and the 

second terminal transmits the data to the f irst terminal 

so that the f irst terminal can process the data . The 
transmission of raw data which is typica l ly higher in 

2 0  volume than processed data requires a high capacity 

communication network and limits the number of terminals 
which can be connected together before s ignificantly 
reducing overal l  throughput of the system . 

Large distributed process ing systems contain a large 

2 5  number of terminals , each having its own computer 

system . When changes are made to the operation of the 

distributed processing system , the computer system at 

each terminal must be updated . Most conventional 
distributed processing systems do not have the 

3 0  capability to update the operating system of the 
computer systems at the terminals via the communication 

network . 

3 5  

In computer systems us ing obj ect oriented 

architecture , abstracted data ( instance) and a program 

(method ) specifying process ing of the data are together 

treated as an obj ect . Data processing is carried out by 

process ing the methods in such obj ects and communicating 

messages therebetween . In obj ect oriented process ing , 
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wherever the data is located , procedures for process ing 
the data wi l l  be located also . Execution of these 
procedures is triggered by message transfer between 
obj ects , including the transmission o f  resulting data in 

5 messages after processing o f  data in an obj ect is 

completed .. 
Applying obj ect oriented techniques to a distributed 

data processing system is not eas i ly accomplished due to 

the need to maintain the l inkage between data and method 
1 0  o f  an obj ect , to determine where an obj ect i s  located 

and to communicate between obj ects . One way of 
implementing obj ect oriented techniques in a distributed 
processing system is to maintain a database in each 
terminal of the obj ects in all of the terminals . I n  a 

15 large system , this requires a large amount of overhead 

· due to the s ize of the memory required and the time and 

communication traffic required to update the obj ect 
location database in each of the terminals . 

An obj ect of the present invention is to provide 
2 0  obj ect oriented process ing in a l l  terminals of a 

d i stributed processing system , executed as if in a 
s ingle process ing system . 

Another obj ect of the present invention is to 

provide a system f or d istributed data processing in 

2 5  which obj ects can be obtained by one terminal from 

another terminal without maintaining an obj ect location 

database in a l l  terminals . 

A further obj ect of the present invention is to 

provide a distributed processing system capable of 

3 0  transmitting changes to the operating system programs of 

the distributed process ing system · to the terminals via 

the communication network of the distributed process ing 
system . 

Yet another obj ect of the present invention is to 

3 5  provide a method for l inking obj ects regardl ess o f  their 

location or content . 
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DISCLOSURE OF INVENTION 

In a d istributed process ing system hav ing a 

p lural ity o f  terminal s  connected via a commun icat i on 

network , obj ect oriented process ing is performed by 

5 c ommun icat ing via messages conta ining a terminal c ode , a 

method code identi fying process ing o f  data and a command 

c ontaining data or identi fying data in an obj ect to be 

processed . The method i dent i fi ed by the metho d  c ode is 

executed by the terminal ident i f ied by the terminal 

10 · code . Mes sages may contain mul t ip l e  submessages , where 

each submes sage includes a terminal code , a method code 

and a command . The command may identi fy an obj ect in 

one terminal which is to be instal l ed in the terminal 

identi f ied by the terminal number . Thi s  obj ect may be a 

J. 5  new program or a replacement for a n  exist ing program in 

the terminal identi fi ed by the terminal number . The 

program may be an app l i cation program or an operating 

system program . Obj ects may contain methods without 

data , thereby permitting any type of program to be 

2 0  updated . 

The t erminal code may identi fy an obj ect for 

transmitting the message to the terminal where the 

obj ect ident i f ied by the obj ect code is l ocated . If the 

t erminal code is z ero or nul l , the obj ect will be looked 

2 5  for in the terminal in which the obj ect generat ing the 

mes s age i s  execut ing . If the terminal numbe r  is 

unknown , the obj ect identi fied by the terminal code wi l l  

ident i fy a n  obj ect which will perform proces s ing to 

l o cate the obj ect in one o f  the other termina l s  on the 

3 0  system . 

The c ommand in the obj ect c ode may include a 

sel ector c ondition and a reset c ondition for identi fying 

how the method identi f ied by the method c ode is to b e  

init i ated a n d  how to proceed when the sequence start ing 

3 5  with the method ident i f i ed by the method code has 

c ompl eted execution , respectively . The command code 
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may contain a mess age for identifying an obj ect for 
obtaining data for the method identified by the method 
code to process in the terminal identif ied by the 

terminal code . 

These obj ect s ,  together with other obj ects and 

advantages which wil l  be subsequently apparent , reside 
in the detai ls of constitution and operation as more 
fully hereinafter described and claimed , reference being 
had to the accompanying drawings forming a part hereof , 

1 0  where in l ike reference numerals refer to l ike parts 
throughout . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig . 1 is a block diagram of a distributed 

15 proces sing system to which the present invention can be 

app l i ed ;  
Fig . 2 i s  a block diagram o f  one of the terminals ; 

Fig . 3 is a chart of the command link and sequence 
f iles ; 

2 0  Fig . 4 is a f lowchart of processing to locate an 

obj ect according to the present invention ; 
Fig . 5 is a flowchart of processing to update a 

program in a remote terminal ;  

Fig . 6 is a flow diagram of obj ect sequencing in the 

2 5  prior art ; 
F ig . 7 i s  a conceptual block diagram of processing 

in a terminal having an obj ect required by another 

terminal and i llustrating the use of common obj ects ; 

Fig . 8 i s  a flow d iagram of obj ect sequencing us ing 

3 0  common obj ects according to the present invention ; 

3 5  

F ig . 9 is a flowchart of sequencing us ing common 
obj ects according to the present invention ; and 

Fig . 10 is a flowchart of process ing using common 

obj ects according to the present invent ion . 
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BEST MODE OF CARRYING OUT THE INVENTION 

As i llustrated in Fig . 1 ,  a plural ity of terminals T0 

- Tn are connected via a communication network 3 0 ,  such 

as a local area network (LAN) , intelligent network { IN) , 

5 integrated services digital network ( I SDN) . In the case 
of ISDN , a dedicated l ine is preferably used for 
carrying supervisory information , whi le obj ect commands 

and responses thereto are communicated by ISDN .  Each 
terminal Ti has program modules stored in method groups 

1 0  3 2  and data stored i n  a data f i le 3 4 . An obj ect 

executes in one of the termina ls by executing the 
program stored in one o f  the method groups and 

ident ified as being the method for that obj ect . When 
the method is instructed to begin execution of another 

15 obj ect , e . g . , to obtain data from the second obj ect , a 
message is generated having the general format G below 

2 0  where T1 is a terminal code , Mi a method code and Ik the 
name of an instance and any one or two of the (Ti , Mj and 

Ik) may be missing , as described below . 

Each terminal Ti includes the components i llustrated 
in Fiq 2 .  A system interface 4 0  is connected to the 

2 5  communication network 3 0 .  A processor 4 2  receives input 

from an operator via an input device 4 4  which may be a 

keyboard or other peripheral , including graphic tablet , 

tape or f loppy disk drive , etc . An output device 4 6 ,  

such a s  a CRT display , printer , the tape or floppy disk 
3 0  drive , etc . , provides output to the operator . The 

obj ects (methods and instances ) are stored in a memory 

unit 4 8 , such as a hard disk drive , and are addressed by 
a system table 50 which may be stored in the memory unit 

48 and in random access memory {not shown ) in the 
3 5  processor 4 2 . An example of a commercial embodiment of 
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the term inal i llustrated in Fig . 2 is a personal 

computer . 
The system table 5 0  is one of the most important 

tables in each terminal T1 • As i llustrated in Fig . 3 ,  
5 the system table includes part of a command l ink file 52 

and a l l  of a sequence file 54 . The command l ink file 52 

stores the location and size of all obj ects stored in 

the memory unit 4 8 . The method entries 5 6  in the 

command link f i le 5 2  are included in the system table 
10 because they identify the programs which constitute and 

can be executed by the system control l ing the operation 

o f  the terminal T1 • The command l ink file 52 also 
includes instance entries 58 which identify the location 
and s i z e  of data stored in the memory unit 4 8 . 

15 When the message G above is received by terminal T1 , 
the obj ect may be interpreted method M00 00 3  and instance 
I 0 0 0 0 3 . The processor 4 2  can retrieve the method M00 0 0 3  

and instance I 0 0 0 0 3  by accessing the system table 5 0  to 

determine their address and s iz e ,  as indicated by the 
2 0  dashed l ines in Fig . 2 .  

The command link f i le 52 permits the same block of 

code or data t o  be used in more than one obj ect . In the 
exampl e  i llustrated in Fig . 3 ,  methods M00 0 0 1  and M0 0 0 0 4  
have the same address and size . However , the instances ,  

2 5  I 0 0 0 0 1  and I00 0 0 4 , forming obj ects with these methods 

are stored in different locations , a lthough they are the 

same s i z e . Thus , the same method ( stored at address 

A00 0 07 4 8 2 )  can be used to process different data , 

depending on which name (M0 0 0 0 1  or M0 0 0 04 ) is used . 

3 0  S imil ar ly , the same data can form d ifferent obj ects by 

being combined with different methods . For example , one 

method may transfer data to or from the terminal T1 , 

while another method processes the same data in the 

terminal T 1 • 

3 5  When a new obj ect is to begin control o f  the 

process or 4 2 , the process ing i llustrated in Fig . 4 is 
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executed . First , the new obj ect name is stored 6 0  in an 
obj ect management table . Next , the terminal number 

associated with this obj ect in the message control l ing 

the triggering of the new obj ect , is compared 62 with 

5 the terminal number , e . g . T1 , of the terminal performing 

this proces s . I f  there is a match and the address in 
the command l ink f i le 5 2  indicates the method is stored 

in terminal T1 , the obj ect is moved 64 from the memory 

unit 4 8  to the execution area (not shown ) in the 

10 processor 4 2 . When the terminal number assoc iated in 

the message with the new obj ect name does not match 6 2  

the terminal number of the terminal performing thi s  
process o r  the address o f  the method and instance of an 

obj ect refer to another terminal as indicated for obj ect 
1 5  000 0 0 3  (method M0 0 0 03 and instance I 0 0 0 0 3 ) , a message is 

sent 6 6 to the terminal ,  e . g .  T2 , identified in the 

message or address field of the command link f i le to 

trigger the obj ect in that terminal (T2 ) . This is done 
by triggering an obj ect with the same name as the 

2 0  terminal number ( T2 )  in the terminal T1 executing the 
process i llustrated in Fig . 4 .  

When the terminal number indicates that the terminal 

in which the obj ect to be executed is unknown , f irst the 

system tabl e  5 0  of the terminal (T1 ) executing the 

2 5  process i s  checked 6 8  for the obj ect name . I f  the 

obj ect name is found 7 0 ,  the obj ect is moved 6 4 to the 

execution area of the processor 4 2 . If the obj ect name 
is not found 7 0 , an obj ect is triggered to access a 

master system file . The master system f i l e  keeps a 

3 0  record of the l ocation of all obj ects . The master 
system f ile may be located in the communication network 
3 0  or in one of the terminals ( a  server ) . 

Alternatively , a copy of the master system f i l e  may be 
l ocated in each of the terminals . However , thi s  last 

3 5  a lternative requires a s ignificant amount o f  overhead to 

maintain the master system f i le . 
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When an obj ect is located in a different terminal , 
the obj ect may be executed there or transferred to 
another terminal ,  including a terminal requesting its 

execution . In the preferred embodiment , when an obj ect 
5 not presently stored in a terminal is desired to be 

executed, the obj ect wi11 be executed in the terminal in 
which it is stored . To provide other terminals with an 
obj ect stored in terminal T1 , for example , the process ing 
steps illustrated in Fig . 5 are executed . This process 

1 0  i s  termed a learning method and may be used t o  transfer 

any appl ication programs or system programs when all are 
in the form of obj ects . 

As i llustrated in Fig . 5 ,  when an obj ect transfer 

request i s  received 7 4  by terminal T1 , e . g .  via the 
15 input device 4 4 , the requested obj ect i s  accessed 76 in 

memory unit 4 8  via the system table 50 . The obj ect i s  
decomposed 7 8  i n  byte data for transfer 8 0  a s  an entity 

t o  the s econd terminal , e . g .  terminal T2 • Depending upon 
the type of transfer request received , the entire obj ect 

2 0  may be transferred 8 0  after decompos ition , or only the 
method or data in the obj ect . The requested portion or 
entirety of the obj ect is transferred 8 0  by transmitting 

a message including the obj ect ( or portion thereof ) as 
entity data . Terminal T2 receives 82 the message 

2 5  including the entity data , composes 8 4  the object f or 

installation and stores 8 6  the obj ect in the memory unit 

4 8  in terminal T2 • I n  addition , the system table 5 0  in 

terminal T2 i s  updated 8 6  with the obj ect name . I f  the 
obj ect name previously existed in the system table , the 

3 0  address and ( if necessary) s ize of the obj ect will be 

updated to reflect the obj ect j ust stored . 

The s equence f i l e  54 ( F ig .  3 )  enables predefined 

s equences of methods to be stored in the system table 

5 0 . As an alternative to the message format G above , a 

3 5  s imp l i fied message format G1 may be used, where sf1 is 
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a sequence flag indicating that the preceding obj ect 

name is a s equence number which should be looked for in 
5 the sequence f i le 54 . For example , if 01 in G1 is 

S 0 0 00 1 ,  methods M00 0 0 1 , M00 0 0 3  and M00 0 0 5  wil l  be 

executed in s equence . In a f irst alternative 
embodiment , the obj ect name may identify a method and 

the command fields of the sequence file 54 wil l  be 
10 searched for the corresponding method name when the 

sequence flag is set . In this embodiment , each method 

may be l imited to a single entry in the sequence f i le or 

some rule , such as first occurrence in the f i le may be 

used to f ind the r ight sequence . In this case each 
15 method may appear in as many sequences as des ired, but 

should start only one s equence . In a second a lternative 

embodiment , the sequence f lag may be a sequence number 
identi fying the starting point of the sequence .  In this 
embodiment , the obj ect name can be used to access the 

2 0  f irst method and instance whi le the sequence is being 

determined .  

Another way of sequencing obj ects according to the 

present invention is to use common obj ects . In the 

prior art , the only way to sequence obj ects was to l ink 
2 5  one obj ect t o  the next a s  i llustrated in Fig . 5 .  

3 0  

According to the present invention ,  messages may have 

the format G2 including a selector condition s1  and a 

reset condition r1 • According to the present invention , 

common obj ects permit the same obj ect to be used in 

different ways by different obj ects and to predef ine a 

variety of sequences in the common obj ects themselves 
3 5  instead o f  in a sequence file . The selector condition 
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s 1 defines an entry point in the common obj ect o1 • The 

reset cond it ion r1 d e f ines how the sequence ends . 

It should be noted that common obj e cts are not 

l imited to u s e  in forming s equence obj ects . S equence 

5 obj ects h ave a defined s tructure with a beginning and 

end . On the other hand , common obj ects h ave a def ined 

function and can be executed whenever that function is 

required . For examp le ,  common obj ects can be used in 

the kernel o f  an operating system to perform functions 

1 0  whenever needed . 

1 5  

A very s impl e  examp l e  o f  the use o f  common obj ects 

in sequence wil l  be provided first with reference to 

Fig . 7 and message G3 below . The beginning o f  message G3 
instructs 

terminal T1 that obj ects are to be executed in terminal 

T2 and so message G3 is transmitted to terminal T2 by 

2 0  executing an obj ect call ed T2 in terminal T1 • Terminal 

T2 decodes the message G3 to determine that for the first 

obj ect 01 method M1 is to b e  executed using the data in 

instance I 1 and then a s econd obj ect 02 is to be 

performed us ing method M2 , by entering at ( a ) , as 

2 5  identi fi ed by the s e l ector condition a .  The data in 

instance I2 i s  process ed b y  method M2 and then proces s ing 

returns t o  t erminal T1 , as ident i f i ed by the reset 

c ondition r .  No s el ector or reset conditi on i s  provided 

for obj ect 01 , because there is a s ingl e  entry and exit 

3 o point for obj ect 01 • 

An examp l e  o f  a few s equence obj ects 9 0  and common 

obj ects 9 2  are i l lustrated in Fig . 8 .  Common obj e cts 

OA , 08 , and Oc have three entry points , a ,  b and c ,  and 

three exit p o ints , but common obj ect oc has an extra 

3 5  entry point and common obj ect 00 has only one entry and 

exit po int . Processing o f  the common obj ects 
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i llustrated in Fig . 8 will be discussed with reference 
to the f lowchart illustrated in Fig . 9 .  

First taking as an example the sequence initiated by 

sequence obj ect o1 , common obj ect OA is triggered with 

5 selector condition a and a reset condit ion to return to 

the originating obj ect (01 ) . Since the s e lector 
condition is a ,  the selector condition matches in the 
test 9 4  for condition a ,  and the appropriate condit ion 

steps 9 6  are executed . After any common steps 9 8  are 
l. O  executed , i t  is determined l. O O  whether a new common 

obj ect should be triggered . As indicated by the dashed 

l ine across obj ect OA from entry po int a ,  in this 

example , common obj ect 08 is to be triggered 1. 0 2  with 
s elector condition a .  The reset condition is passed on 

1.5 in the message which triggers common obj ect 08 • The same 
steps o f  Fig . 9 are executed in common obj ect 08 and a 

mes sage is generated to trigger common obj ect Oc with 

selector condition b and the same reset condition . 
I n  common obj ect Oc , it wil l  be determined 9 4  that 

2 0  the selector condition is not a ,  but a match will be 

found in the test 1.04 for selector condition b .  
Therefore , the steps 1. 0 6  for condition b wil l  be 
executed prior to the common steps 9 8 . As indicated by 
the dashed l ine entering common obj ect Oc at b ,  it wil l  

2 5  be determined l. O O  that there are no more common obj ects 

to be executed and so the reset condition wil l  be tested 

1.08 . .As noted above , the reset condition in the message 
generated by s equence obj ect 01 was to return to the 

originating obj ect . This reset condition is passed to 
3 0  common obj e ct Oc and therefore process ing will return l. l. O  

by referencing the obj ect management table to determine 

the originating obj ect . 

Processing of the other sequences i llustrated in 
Fig . 8 i s  s imilar . The sequence originating with 

3 5  sequence obj ect o2 uses selector condition b in common 

obj ect 08 and proceeds to use the same selector condition 
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in common obj ect OA . At the end o f  the sequence , common 

obj ect Oc is triggered with selector condition a .  The 
reset condition in the originating message from sequence 
obj ect 02 indicates that a new sequence obj ect 03 is to 

5 be triggered 112 by the f inal common obj ect Oc in the 
sequence . The s equence originating in sequence obj ect 04 
passes through common obj ects 08 and 00 before 

terminating 114 in common obj ect Oc . 
An example o f  the use of common obj ects is provided 

1 0  in the flowchart i llustrated i n  Fig . 10 . The operations 

of s equence obj ects appear on the left s ide of Fig . 1 0 , 
whi le the operations of common obj ects appear on the 

r ight . One or more sequence obj ects are used to receive 
and initiate transfer 12 0 of data to a common obj ect . 

15 Thus , unique input routines are used to interface with 
an operator or a peripheral device inputting application 
speci f ic data . A c ommon obj ect is used to store 12 2 the 
dat a . The common obj ect transfers 1 2 2  a command name , 
identi fying the data , to a sequence obj ect . The 

2 0  s equence obj ect fetches the command and processes 12 4 as 

required by the application . If it is determined 1 2 6  

that editing is necessary , general purpose editing 
routines stored as one or more common obj ects can be 
used to edit 1 2 8 the data . 

2 5  After any necessary editing , it is determined 13 0 

whether any existing entity data is needed . I f  so , a 

command name is transferred 1 3 2  to another common obj ect 
whi ch extracts 1 3 4  the entity data and converts command 

names to entity data . Processing is continued by a 

3 0  s equence obj ect which f etches 13 6 the entity data and 

performs additional process ing . According to the 

present invention1 commonly executed routines can be 

stored as common obj ects , but f lexibility in the order 

in which they are executed and details of how they are 
3 5  executed is provided . 
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INDUSTRIAL APPLICABILITY 
The present invention relates to a d istributed 

data process ing system and particularly to a system for 

realizing distr ibuted obj ect oriented process ing between 

5 terminals connected via a communication network . In a 

databas e  system which is required to provide 

sophisticated functions for diversificat i on of 

application modes in which a plura lity o f  termina ls are 

connected via a communication network , the man-hours 
1 0  required for system development increase as more 

sophisticated functions are added . A system with 

improved process ing speed and reduced communication 
traffic requiring less development time is provided . 
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CLAIMS 
What is claimed is : 

1 .  A distributed process ing system , compris ing : 

a communication network to transmit messages , 

5 including data ; and 

a p lura lity of terminal s  connected together by 
said communi9ation network , each terminal capable of 

generating the messages , each of the messages having a 
terminal number for identi fying one of the terminal s  to 

10 receive the message , a method code identi fying 
proces s ing of data and a command for identifying data to 
be processed . 

2 .  A distributed process ing system as recited in 
15 claim 1 ,  wherein each o f  said terminals comprises : 

a memory unit to store obj ects , including 
methods and instances ; 

a processor , operatively connected to said 
communication network , to execute the methods stored in 

2 0  said memory unit ; and 

2 5  

a system table to store identifying information 
on the location and execution sequence of the methods 

stored in said memory unit . 

3 .  A distributed processing system as recited in 

c laim 1 ,  wherein each of said terminals comprises : 

a memory unit to store obj ects , including 
methods ,  at least one of the obj ects including a 

learning method ; 

3 0  a processor , operatively connected to said 

communication network , to execute the methods stored in 
said memory unit ; and 

a system table to store identifying information 

on the location and execution sequence of the methods 

3 5  stored in said memory unit , said processor updating said 
system table and the contents of said memory unit upon 
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receipt o f  one of the messages from another terminal 
instructing said processor to execute the learning 
method stored in said memory unit . 

4 .  A terminal in a distributed processing system , 

comprising :  

obj ect storage means for storing obj ects , 
including at least one obj ect including a method ; 

system table means for storing identifying 

1 0  information on location and execution sequence of the 
obj ects stored in said obj ect storage means ; and 

decomposing means for decompos ing the method in 
one of the obj ects into byte data in response to a 

transfer request ; 
15 transfer means for transferring the byte data 

2 0  

decomposed by said decomposing means to another terminal 
upon completion of the decompos ing and for receiving an 

updated obj ect requested to be transferred t o  said 

termina l ; and 

insta llation means for storing the updated 
obj ect into s a id obj ect storage means and for updating 
said system table means with an obj ect name 
corresponding to the updated obj ect . 

2 5  5 .  A method for transferring programs in a 

distributed processing system executing obj ects in 
terminals , the obj ects inc lus ive of obj ects including a 

method , said method comprising : 

( a )  receiving a transfer request at a f irst 
3 0  terminal to transfer a s elected obj ect from the first 

terminal to a second terminal ;  

3 5  

( b )  decomposing the selected obj ect into byte 
data in r esponse to the transfer request ; 

( c )  transferring the byte data decomposed in 

step ( b )  to the second termina l upon completion of said 

decompos ing ; 
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( d) receiving the byte data at the second 

terminal ;  
( e) compos ing the byte data to produce an 

updated obj ect corresponding to the selected obj ect 

5 requested to be transferred to the second terminal ;  and 

( f )  storing the updated obj ect and an obj ect 

name , corresponding to the updated obj ect , in the second 

terminal .  

1.0 6 .  A method as rec ited in claim 5 ,  wherein said 

decomposing in step ( b )  comprises the step of s electing 
one of the method and data in the selected obj ect for 
said transferring in step ( c ) . 

1.5 7 .  A method for processing messages in a 

dist ributed processing system having a p lural ity of 
terminals connected by a communication network , said 

method compris ing the steps of : 

( a) determining in a f irst terminal ,  for a 
2 0  f irst message identifying a f irst obj ect , whether the 

first obj ect is stored in the first terminal ;  

( b )  triggering the first obj ect in the f irst 
termin a l  when said determining in step ( a )  determines 

that the f irst obj ect is stored in the f irst terminal ;  

2 5  and 

3 0  

( c) generating a second message to a second 

terminal to l ocate the first obj ect when said 

determining in step ( a )  determines that the first obj ect 
is not stored in the first terminal . 

8 .  A method as recited in claim 7 ,  wherein all 

mes sages generated in the d istributed processing system , 
including the second message generated in step { c ) , 
include a terminal number for identifying one of the 

3 5  terminals to receive the message , a method code 
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identifying processing of data and a command for 
identifying data to be processed . 

9 .  A method as recited in claim 8 ,  wherein said 

5 determining in step ( a )  comprises comparing the termina l 
number identifying the f irst terminal with the t erminal 

number in the first mes sage . 

1 0 . A method as recited in claim 9 ,  where in said 
10 generating in step (c)  comprises setting the termina l 

number in the second message equal to the terminal 

number in the f irst message when said comparing in step 
( a ) determines that the terminal in the f irst message is 

not equal to the terminal number of the f irst terminal .  
15 

1 1 . A method as recited in claim 1 0 , further 
compris ing the steps of : 

( d )  storing method codes of each of the obj ects 

stored in each of the terminals in a command l ink f ile 
2 0  in each o f  the terminals , respectively , and a l l  of the 

method codes for all of the obj ects stored in a l l  of the 

terminals in a master system table ;  
( e )  comparing the method code in the f irst 

message with the method codes in the command l ink f ile 

2 5  f or the f irst terminal when said comparing i n  step ( a ) 

determines that the terminal number of the f irst message 
is unknown ; 

3 0  

( f ) executing step ( b )  when said comparing in 

step ( e )  determines that the method code in the f irst 

message is included in the message codes in the command 

l ink f i l e  for the first terminal ;  and 

( g) generating a third message to access the 

master system table when said comparing in step ( e )  
determines that the method code in the f irst mess age is 

3 5  excluded from the message codes in the command l ink f i le 
for the f irst terminal . 
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12 . A method as rec ited in claim 7 ,  

wherein said generating in step ( c) compri ses 

the step of ( c1 )  generating the second message with a 

subset of a second obj ect , and 
wherein said method further comprises the steps 

of : 
( d) storing command names associated with 

each of the obj ects stored in each of the terminals in a 
command l ink file in each of the terminals , 

1 0  respectivel y; 
{ e )  storing the subset of the second 

obj ect in the s econd terminal upon receipt of the second 
message at the second terminal ;  and 

( f ) storing a subset command name , 
15 corresponding to the subset of the second obj ect , in the 

command l ink f i le of the second obj ect . 

13 . A method as recited in claim 12 , wherein said 

generating in step ( c) further comprises the step of 
2 0  ( c2 )  decomposing the second obj ect into byte data prior 

to said generating in step ( c1 ) . 

1 4 . A method as recited in claim 13 , wherein said 
generating in step ( c2 )  comprises the step of 

2 5  transferring a l l  o f  the byte data decomposed from the 

s econd obj ect into the second message . 

1 5 . A method as recited in claim 13 , wherein said 

generating in step ( c2 )  comprises the step of transfer-

3 0  ring a method portion o f  the byte data decomposed from 

the s econd obj ect into the second message . 

1 6 . A method as recited in claim 7 ,  
wherein all messages generated in the 

3 5  d istributed process ing system , including the second 

message generated in step ( c) , include a terminal number 
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for identifying one of the terminals to receive the 

message and an obj ect code , and 
wherein said method further comprises the steps 

of : 
( d )  determining whether the obj ect code 

includes a s equence file identifier ; and 

( e )  executing sequence obj ects in a 

sequence determined by entries in a sequence file when 
said determining in step ( d )  determines that the obj ect 

1 0  code includes the sequence f i le identifier . 

17 . A method as recited in claim 7 ,  

wherein all messages generated in the 
distributed processing system , including the second 

15 message generated in step ( c) , include a terminal number 
for identifying one of the terminals to receive the 

message and an obj ect code , and 

2 0  

wherein said method further comprises the steps 

of : 
( d )  storing common obj ects in at least one 

of the terminals ; 
( e )  determining whether the obj ect code 

includes a common obj ect name , a selector cond ition and 

a reset condition ; 
2 5  ( f )  triggering a corresponding common 

3 0  

obj ect in dependence upon the common obj ect name and the 

selector condition when said determining in step ( e )  

determines that the obj ect code includes the common 

obj ect name , the selector condition and the reset 

condition ; and 

( g )  ending execution of the common obj ects 

in dependence upon the reset condition when said 
determining in step ( e )  determines that the obj ect code 
includes the common obj ect name , the selector condition 

3 5  and the reset condition . 
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18 . A method a s  recited i n  claim 17 , wherein said 

triggering in step ( f )  comprises the steps of : 

{ f 1 )  comparing the selector condition with 
predetermined selector cond itions in the corresponding 

5 common obj ect ; and 

1 0  

( f2 )  executing condition steps in the 
corresponding common obj ect identified by one of the 
predetermined selector conditions in dependence upon 

said comparing in step ( f1 ) . 

1 9 . A method as recited in claim 17 , wherein said 

ending in step (g)  comprises the steps of : 

( g1 )  returning to the f irst obj ect when the 
first message was determined in step ( e) to contain the 

15 common obj ect name of one of the common obj ects and the 
reset condition i s  s et to return; 

( g2 )  triggering a new sequence obj ect when the 

reset condition is set to trigger ; and 

( g3 )  terminating execution of the common 
2 0  obj ects without returning or triggering when the reset 

condition is s et to terminate . 

2 0 .  A mes sage transmitted between obj ects in an 

obj ect oriented distributed processing system having a 

2 5  p lura l i ty of terminal s  connected by a communication 

network , said message comprising : 

a terminal number for identifying one of the 
terminals to receive said message ; 

3 0  and 

a method code identifying processing of data ; 

a command for identifying data to be proces sed . 

2 1 .  A message as recited in c laim 2 0 , wherein said 

command includes a sequence f i le identifier identifying 
3 5  a s equence defined in a sequence f ile for executing 

obj ects triggered by said message . 
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2 2 . A message as recited in claim 2 0 ,  wherein said 

command includes a selector condition and a reset 
cond ition when said method code identifies a common 

obj ect , the selector condition determining how the 

5 common obj ect executes and the reset cond it ion 

determining how execution of the common obj ect and any 
subsequent additional common obj ects ends . 

2 3 . A system table in an obj ect oriented 
1 0  distributed processing system having a p lurality o f  

terminals connected by a communication network , said 
system table compris ing : 

a method code portion of a command link file 
including f ields for method name , address and size ; and 

15 a sequence file including f ields for sequence 
number , command name and next sequence number . 
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based electronic assistant to receive and manage 
incoming calls to a subscriber including the steps 
of receiving an incoming call to the subscriber 
from a caller; establishing a first connection be
tween the electronic assistant and the caller; es
tablishing a second connection between the elec
tronic assistant and the subscriber; over the second 
connection, electronically notifying the subscriber 
of the incoming call; in response to receiving a 
call accept command from the subscriber over the 
second connection, linking the caller and the sub
scriber so that they may communicate with each 
other; upon linking the subscriber to the caller, 
switching the electronic assistant to a background 
mode in which said electronic assistant continues 
to monitor the subscriber over the second con
nection while the subscriber is linked with the 
caller; and in response to receiving a summoning 
command, switching the electronic assitant into a 
foreground mode, wherein the electronic assistant 
when in its background mode responds to a first 
set of commands including at least the summon
ing command and when in its foreground mode 
responds to a second set of commands where the 
second set of commands is larger than the first set 
of commands.  
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A NETWORK BASED KNOWLEDGEABLE ASSI STANT 

Background of the I nvent ion 

5 The present invention relates to a computer-

imp lemented method and apparatus for managing communications 

to and / or from a user over multip l e  media . 

Today there are many d i fferent , commer c i a l ly 

ava i l able devices that enable peop l e  to communicate with 

1 0  each other e l ectronical ly . I n  addit ion t o  the ubiquitous 

telephone tha t  has been around for decades , there now are 

cordless phones f or the home , mob i le phones for the car , 

handhe ld wireless phones which fit into a person ' s  j acket 

pocket , pagers , _ l ocal and wide area computer networks , and 

1 5  facs imi le machines , to name a few . Undoubtedly , the number 

and type of devices and their sophistication wi l l  cont inue 

to increase over time . I ndeed , it is l ikel y  that a day wil l  

soon arrive when it wil l  b e  possible for everybody t o  

c onveniently a n d  inexpens ively be within arms reach o f  some 

2 0  communication device that enables them to commun icate 

e lectronica l ly with other peop le . 

The pro l i f eration of d i fferent types o f  

communica tion devices and the increas ing d iver s i ty o f  

communicat i ons media present new chal lenges . How w i l l  

25 communications among the d i fferent devices a n d  over the 

d i f f erent communicat i ons media be coordinated and managed so 

that people have truly e f f ective access to each other? One 

cha l l enge is assoc iated with communicating informat ion 

between and across di f f erent communicat ions med ia . Another 

3 0  cha llenge i s  related to handling the inevitable i ncrease in 

the number of ca l l s so as to mainta in accessibil i ty o f  

users . For examp l e , a s  more people come t o  r e ly o n  the ir 

wireless phones to transact business whi le on the road or 

away f rom their o f f ices , their phones are likely to be busy 
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a larger per centage of the t ime . As a consequence ,  a lthough 

a wireless phone can go anywhere with its owner , to the 

peop le trying to reach that owner when the phone i s  in use , 

the owner w i l l  st i l l  seem t o  be as inaccess ib l e  as when he 

5 did not carry a wireless phone . I n  add it ion , the more the 

owner of such a device use s  it , the more l ike ly it wil l  be 

that he wi l l  not know that somebody else was trying to reach 

h im and thus he may miss important ca l l s . 

An obvious advantage o f  many o f  the new commerci a l ly 

1 0  avai l able communi ca t i ons devices i s  that they o f f er the 

possibi l ity of greater mobi l ity to the user . Unfortunately, 

however , it is not a lways having to be near the o f f ic e  

te l ephone that t i e s  a bus iness person t o  the o f f ice . The 

o f fi ce provides other services that are also important and 

1 5  may not be so mob i l e . Thus , t o  ful ly real i z e  the greater 

mob i l ity that is o f f ered by the new communications devices 

and media , these new techn o l ogies must be provided i n  a way 

that takes into a ccount the business person ' s  dependance on 

other services besides communications . 

2 0  summary o f  the I nvent ion 

The invention described herein is referred to as an 

e l ectroni c  ass istant . I t  is a computer- implemented entity 

that ass ists a subscr iber with his or her communications by 

carrying out tasks that are de legated to it . The e l ectronic 

2 5  assistant , modeled to have human-l ike qua l ities , recogni zes 

speech and performs funct ions within the f am i liar mod e l  of 

an o f fice . 

Each subscriber who has an account is ass igned at 

least one e lectronic assi stant which may be dedi cated or 

3 0  shared . The e l ectronic ass istant offers services to both 

the subscriber and to any contacts or other ca l lers trying 

to reach the subscriber . A contact is a person , p lace , or 
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group that the subsc riber has descr ibed for the e lectronic 

a s s i s tant . A contact can be another subscriber or an 

outs ide ca l ler . Electronic assistants treat both 

subscribers and contacts as users of the system . 

The e lectronic ass i stant o f f ers a wide range of 

services to its subscr iber , among whi ch are the f o l l owing . 

The el ectronic a s s istant can handle i ncoming cal l s  from 

severa l o f  the subscriber ' s  persona l contacts whi l e  at the 

same time it is doing any o f  its tasks , including reviewing 

messages with the subscr iber , managing informati on , etc . 

can make logical deci si ons about how to manage , whether to 

f o rward , and where to forward the incoming calls from the 

subscr iber ' s  contacts . The e l ectronic assi stant can also 

communicate with the subscriber and the subscriber ' s  

It 

1 5  contacts using a wide var i ety of d i f f erent communication 

devices , such as telephones , fax machines , pagers , computer 

termina ls , and - communicat ions enab led handhe ld devices ( e . g .  

Persona l Digital Ass istants otherwise referred t o  as PDA ' s ) . 

When the subscr iber tries to reach a contact or a contact 

2 0  tri e s  to reach the subscriber , the e l ectronic ass istant 

mediates the connection and then rema ins ava ilable to add 

va lue to the sess ion . The e l ectroni c  ass istant can schedule 

and manage reminders for its subscriber . When reminders 

come due , the e l ectronic assi stant noti f ies the subscr iber . 

2 5  I n  genera l , in one aspect , the invention i s  a method 

impl emented by a computer-based electronic assist ant to 

rece ive and manage incoming calls to a subscr iber . The 

method inc ludes the steps of : rece iving an incoming call to 

the subs criber f r om a c a l ler ; estab l i shing a f irst 

3 0  connection between the e l ectron ic a s sistant and the c a l ler ; 

estab lishing a sec ond connection between the e lectronic 

a s s i stant and the subscr i ber ; over the second connection , 

e l ectronica l ly not ifying the subscr iber of the incoming 

- 3 -
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ca11 ; in response to rece iving a c a 1 l  accept command from 

the subscriber over the second connec t i on , l inking the 

ca l 1er and the subscr iber so that they may communicate with 

each other ; upon 1 inking the subscr iber t o  the c a 1l er , 

5 switching the e 1ectronic ass i stant to a background mode in 

which s a id e 1ectron ic ass istant conti nues to monitor the 

subscriber over the second connection whi 1 e  the subscriber 

is 1 i nked with the ca1 ler ; and in response to rece iving a 

summoning command , switching the e 1ectro ni c  a s sistant into a 

1 0  f oreground mode . When i n  the background mode , the 

e l ectronic a s sistant responds to a f irst s et o f  commands 

including at 1east the summoning command and when in the 

f oreground mode , it responds to a second set of commands . 

The second set o f  commands i s  1arger than the f irst set of 

1 5  commands . 

In general , in another aspect , the invent ion is a 

c omputer- imp lemented method o f  process ing an e 1 ectroni c  • 
reminder that is addressed to a subsc r i ber . The e 1 ectronic 

reminder inc 1udes subscriber-generated content and a 

2 0  specif ied t ime at which it i s  to be d e 1ivered to the 

subscriber . The method includes the steps o f : stor ing the 

e l ectronic reminder in an e1ectroni c  database that is 

access ible to the e lectronic ass istant ; when current time 

co incides with the specified t ime , detecting that the stored 

2 5  e 1ectronic reminder has become due ; i n  response t o  detect ing 

that the stored electronic reminder has become due , 

identify ing a communications device through which the 

subscriber can be reached at the spec i f i ed t ime ; 

estab l i shing a connection to the communications device ; upon 

3 0  reaching an answering party through the commun icat ions 

device , e l ectronical 1y notifying the answering party that 

the cal l is intended for the subscri ber ; e 1ectronica l ly 

informing the answering party that the answering party may 

- 4 -
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accept the cal l  by issuing an accept reply ; i f  the ca l l  is 

accepted by the answering party , el ectronically del ivering 

the contents o f  the electron ic reminder to the answering 

party through said communi cati ons device . 

5 I n  genera l , in yet another aspect , the invention is 

a method impl emented by a computer-based e l ectronic 

ass i stant to rece ive and manage incoming c a l l s  to a 

subscriber . The method includes the steps o f : receiving an 

incoming c a l l  to the subscriber from a c a l ler ; in response 

1 0  to rece iving the incoming ca ll , estab l i shing a f irst 

connection between the e lectron ic assi stant and the c a ller ; 

through a dia log between the electronic ass istant and the 

ca l ler over the f irst connection , determining the identity 

o f  the c a l ler ; detecting that the subscriber is presently 

1 5  interacting with the e lectroni c  ass istant through a second 

s eparate connect ion ; electronica l ly a l erting the subscriber 

over the second connection that there is an incoming c a l l  

f o r  the subscr iber ; e l ectronical ly identi fy ing to the 

subscriber the i dent ity o f  the cal ler ; monitoring the second 

2 0  connection f or a response sent by the subscriber t o  the 

e l ectronic a s s i stant directing the e lectronic a s s i stant how 

to process the incoming c a l l . 

I n  genera l ,  i n  st i l l  another aspect , the invention 

is a method imp lemented by a computer-based electronic 

2 5  assi stant f or managing information and connection resources 

for a p lura l ity of subscr ibers inc luding a f irst subscriber 

and a second subscr iber . The method includes the steps of : 

rece iving a c a l l  from the f irst subscriber to the electronic 

a s s i stant over a communi cations media ; e stab l ish ing a f irst 

3 0  connect i on between the electron ic a s s istant and the f irst 

subscriber ; identi fying the f irst subscriber as the source 

o f  the c a l l ;  starting up a f irst sess ion in said electronic 

ass istant wh ich is a thread of execut ion of code f or 
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managing data and perf orming functions on behalf of the 

f irst subscr iber ; within the f irst session , rece iving a 

f irst command sent by the f irst subscriber to the ele ctronic 

ass istant over the f irst connection instructing the 

5 e lectronic assistant to perform a functi on relat ing to the 

second subscr iber ; responding to the f irst command by 

sending a f i rst message addressed to the second subscriber 

and containing informat ion re lating to the f irst command ; in 

response to the f irst message , start ing up a second sess ion 

1 0  which i s  a thread o f  execution of code for managing data and 

performing functions on beha lf of the second subscr iber and 

which is separate from the f irst session ; with i n  the second 

sess ion , receiving the f irst message and performing a 

function that produces a result that is r espons ive to the 

15 f irst message . 

In genera l , in another aspect , the invent ion i s  a 

computer- implemented method of processing communications 

through a multimedia interface that includes a plura l ity of 

interface devic e s  and a plura lity o f  input/ output devices . 

2 0  Each of the interface devices is capable o f  connect ing to a 

d i f f erent one o f  a plural ity o f  d i f f erent communications 

networks , and each o f  the input/ output devices i s  capable o f  

process ing a d i f f erent o n e  o f  a plur a l ity o f  med ia types . 

The method includes the steps of : establ i sh ing a channel 

2 5  representing a phys ical connection to any selected one of 

the p lura l i ty of communicati ons networks through the 

interface devices ; attaching an appropriate subset of a 

p lural ity o f  ports to the channel , wherein each port 

represents a d i ff erent one of the input / output dev ices and 

3 0  where in the appropr iate subset of ports inc ludes ports which 

correspond to input/ output devices that are capable o f  

connect ing to the selected communicat ions network ; execut ing 

an operation that generates an item of information that is 
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to be commun icated through the mu lt imedi a  interf a ce to at 

least one o f  the communications networks ; retrieving from a 

memory a mu lt i-media reference to the item of information , 

wherein the mu lti-medi a  ref erence contains a p lural ity o f  

5 references to the item o f  informati on , each o f  which refers 

to the item o f  information i n  a d i f ferent one of a p lural ity 

of formats , each of whi ch i s  o f  a d i f ferent medi a  type ; 

pass ing the multi-media refer ence to the ports attached to 

the channe l ;  in response to rece iving the mul t i -medi a  

1 0  ref erence a t  the attached ports , retrieving the item o f  

inf ormation from memory in a part i cu lar one of the f ormats 

identi f ied in the mul t i -media reference ; and pass ing the 

retr i eved item of information to an input/ output devic e  for 

del ivery over the c onnected communicati ons network . The 

1 5  step o f  retr ieving i s  performed by one o f  the attached ports 

that is capable o f  process ing the f ormat o f  the retrieved 

item of informat ion and the input j output device to whi ch the 

retri eved item i s  passed f or del ivery is the input/ output 

device that is a s so c i ated with the attached port that 

2 0  retr ieved the i tem o f  information f rom memory . 

2 5  

In preferred embodiments ,  the e l ectronic assistant 

enab les the ind ividua l to manage and customize his 

ava il ab l i lty to friends , fami ly , bus iness associate s , 

customers and strnagers depending upon the time o f  day , day 

o f  the week and h i s  or her needs . I n  addition , the 

e l ectronic assistant has the subscriber ' s  schedu le and 

therefore knows where the subscriber i s , what he i s  doing , 

what h i s  ava i labil ity i s , and how to reach h im ( e . g .  through 

what communicat ions device ) . The schedule i s  used to manage 

3 0  the accessibil ity o f  the sub s criber to others and h i s  

visibil ity t o  other subscribers o n  the system . 

- 7 -
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Other advantages and f eatures will become apparent 

from the following description of the preferred embodiment 

and from the c laims . 

Br ief Description of the Drawings 

Fig . 1 shows the electronic assistant and off ice 

items ; 

Fig . 2 shows the hardware p latf orm; 

Fig . 3 i s  a functiona l overview of the software 

architecture ; 

Fig . 4 is a process view of the software 

architecture ; 

Fig . 5 is a functional block diagram of the system 

highl ighting the hardware interface to the communications 

channels ; 

1 5  Figs . 6A-H i l lustrate the process o f  completing a 

task and the obj ects that are involved ; 

Fig . 7 i llustrates the use of the box , the hand and 

the finger in manipulating items ; 

F ig . 8 shows a sample MMUI menu ; 

2 0  Fig . 9 shows a sample MMUI menu with moguls ; 

2 5  

Figs . 1 0A-D show the relationship between memes , 

menus and moguls ; 

Fig . 1 1  i llustrates the process of submitting and 

delivering a message and the obj ects that are invo lved ; 

Fig . 12 i llustrates the process of delivering 

reminders and the obj ects that are · involved ; 

Fig . 1 3  shows the contents of a box ; 

Fig . 1 4  shows the contents of a user obj ect ; 

Fig . 1 5  shows the relationship between user obj ects 

3 o and contacts ; 

F ig . 1 6  shows the f low of events between the VM and 

the agent sess ions and hardware ; 

- 8 -
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5 

Fig . 17 shows the VM interna l obj e cts and their 

relationship to each other ; 

Figs . 18A-B illustrate the proces s  of creating a 

channe l and the obj ects that are involved ; 

Fig . 19 i llustrates the operations for presenting 

memes and menus to ports ; 

Fig . 2 0  shows the functional relationships between 

the agents and the applications services ; 

Fig . 2 1  shows the flow o f  data in an assistant ' s  

1 0  sess ion ; 

15 

2 0  

Fig . 2 2  shows the agent class hierarchy ; 

Figs . 2 3 A-D present an example o f  a three-part 

handshake ; 

Figs . 2 4A-B is a flow chart of the answer cal l  task ; 

Figs . 2 5A-D illustrate the use o f  a conference 

obj ect in establish ing a call between subscribers ; 

Fig . 2 6  i s  a f low chart of the locate-and-notify 

task ; 

Fig . 2 7  is a f low chart of the noti fy task ; 

Fig . 2 8  shows a " Create-A-Contact " dialog with the 

e lectronic assistant ; 

Fig . 2 9  shows a " Remind-Me" dialog with the 

electronic assistant ; 

Fig . 3 0  shows a " Remind-Me-To-Cal l "  dialog with the 

2 5  electronic assistant ; 

Fig . 3 1  is a f low chart o f  the handle reminder task ; 

Fig . 3 2  shows a " F ind" command dialog ; 

Fig . 3 3  shows an " I -Wil l -Be" dialog ; and 

Fig . 3 4  shows a " Create-An-Itinerary" dialog . 

3 0  Description o f  the Preferred Embodiments 

The Virtual Off ice : 

- 9 -
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As il lustrated by Fig . 1 ,  a subscriber works with an 

electronic ass istant 1 0  using a "virtual offic e "  as a model . 

The electronic assistant 1 0  works in an off ice containing 

the subscriber ' s  obj ects , which are cal led " items " . An item 

5 is a piece of information that the el ectronic assistant 

stores in a database and works on for the subscriber . The 

subscriber can use spoken or touch-tone commands to have the 

electronic ass istant work on various items , and the 

electronic ass istant then uses a dia log to gather the 

1 0  inf ormation i t  needs from the subscriber to complete the 

task . 

An item may be any one of the following : a schedule 

12 , a contact 1 6 , ( e . g .  a person 18 , a p lace 2 2 , or a group 

2 0 ) , a message 14 , a reminder 2 4 ,  a phone book 2 6 ,  or trash 

15 2 8 . Mes sages can include other items , such as a contact , 

reminder , page , etc . I n  derivative implementations , a 

message could be any sort of multimedia or compos ite 

information . 

A " schedule" l ists where the subscriber can be 

2 0  reached and at what t ime . There is a default schedule and 

an overr ide schedule .  The default schedule is the 

subscr ibers dai ly or weekly schedule ; it is entered by a 

system administrator . Subscribers can override the default 

schedule with a " I -Wil l-Be " or " Create-an-Itinerary" 

2 5  commands t o  create a n  override schedule ( see Exhibit A at 

the end of the speci fication for a list of spoken and touch

tone commands that an electronic assistant imp lements ) .  The 

" I -Will-Be "  command enables the subscriber to indicate when 

and where he can be reached and his availabil ity at those 

3 0  times . 

A " contact " is the subscriber ' s  view of a person , 

place , or group . The subscriber can use a contact as the 

recipient of a command , such as p lacing a ca l l  or sending 

10 
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voice ma il . A contact is a nalogous to an entry in an 

address book file . An " outside contact " i s  a contact that 

is not a subscr iber . 

A "person" i s  a representation of a person , which 

5 describes another subscriber or someone outs ide the system . 

The descr ipt ion includes the spoken name , spelled name , 

priority , gender , and a l ist of places where the person can 

be reached . 

A "place " i s  a location with a sing le address ( e . g .  

1 0  a phone number , fax number , network id , etc . ) associated 

with it . Each person can include a standard set of places : 

work , home , car , mobile , and other . A corporation , 

department , or other organization is also cons idered a 

place , and can include a phone number and fax number . 

1 5  A " group " i s  a user-defined set o f  persons , places , 

and/ or groups . 

A "mess
-
age" is a piece of information that is 

addressed to a person or group . The most common type of 

message i s  voice mail . 

2 0  A "reminder" is a notice to be del ivered at a future 

t ime . The reminder can be a notice to call a contact about 

a particular subj e ct ( " ca l l  reminder " )  or a not ice 

containing a recorded audio message about another subj ect 

( "recorded reminder " )  • 

2 5  A "phone book" i s  a l ist o f  other system users that 

i s  published for easy access by subscribers . 

The " trash " i s  a col lection of all the items that 

the subscriber has thrown away . 

In the described embodiment , the electronic 

3 0  assi stant can recogn i z e  specific words or phrase s , which are 

called utterances . To recognize a subscriber ' s  speech , the 

electronic assistant gathers training utterances from the 

subscriber , which are recordings of the way the subscriber 

- 11 -

Page 378 of 820



W0 96/l lS42 PCT!US9S/l l737 

pronounces a word or phrase . The process of gathering these 

training utterances is sometimes referred to as training in 

that the subscriber is training the e lectronic ass istant to 

recognize his voice . For example , the electronic assistant 

5 may ask the subscriber to say his ful l  name several times or 

the name o f  a command severa l times . These utterances are 

then compiled into a compressed format known as a 

vocabulary . A "vocabulary" is a f in ite set of recorded 

words and phrases that can be used d irectly by the system ' s 

1 0  speech recognition hardware to recognize the subscriber ' s  

speech . 

The electronic assistant uses two different kinds o f  

vocabularies , namely , a speaker-dependent vocabulary and a 

speaker-independent vocabu lary . The " speaker-dependent 

1 5  vocabulary i s  used t o  recognize the speech of users who have 

explicitly trained the electronic assistant with the ir own 

pronunciations � The speaker-independent vocabulary is used 

to recognize a multitude of different voi ces without 

requ iring each user to train the system . 

2 0  In addition to these different kinds of 

vocabularies , the electronic ass istant uses two different 

methods to recognize speech , namely , continuous recognition 

and discrete recognition . Continuous recognition recogni zes 

naturally spoken words or sequences of words , that i s , words 

2 5  without artificial pauses between them . I n  the described 

embodiment , there are two vocabularies recognized with 

continuous recognition : numbers ( the digits " one " through 

" nine" , " zero " , and " oh " ) and yes / no ( "yes " and " no" ) . 

continuous recogni zers also discriminate against words like 

3 0  11um11 and " ah11 • Discrete recognition recogni zes discrete , 

isolated words or phrases , or sequences of distinctly spoken 

words that are separated by pauses . 
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The e lectronic assistant responds to a variety o f  

commands ( see Exhibit A) . Some commands operate o n  the 

current context in the hand ( described later) , while others 

do not . Some commands start a dialog between the electronic 

5 ass istant and the subscriber so the assistant can gather the 

inf ormation it needs to carry out the task . For examp le , to 

call a contact , the subscriber can use the "Ca l l "  command : 

1 0  

Subscr iber 

Ca l l  
B i l l  B ishop 
Work 

Ass istant 

Call Whom? 
Where? 
Dialing • • •  

functiona l Descript i on of the User I nterface 

Before going into the detai l s  of the hardware and 

the software architecture of the system , a description of 

15 how the system handles an incoming call to a subscriber wil l  

f irst be presepted . This w i l l  provide the context for then 

describing the underlying mechanisms that are implemented 

within the system to achieve their functional ity . 

Throughout the remainder of this specification 

2 0  except where noted , it wi ll be assumed that the subscriber 

is named John smith and the caller is named Bill B ishop . 

When a cal ler calls into the system in an attempt to 

reach a particu lar subscriber ( i . e . , by call ing a telephone 

number that is ass igned to that subscriber ) ,  the system 

2 5  answers the call . By playing back audio s igna ls that are 

stored in the system ' s database , the system announces to the 

ca l ler : 

Good Morning , I ' m the electronic ass istant for John 
Smith . Please say your full name . 

3 0  The caller rep l ie s  by stating his name : 

B i l l  B ishop 
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The system records the caller ' s  utterance and us ing a 

speaker dependent dictionary that is stored within the 

system ' s  database , it attempts to recognize the caller . I f  

the system cannot recognize the cal ler ' s  name , i t  responds 

5 by playing the fol lowing message : 

Us ing touch-tones , enter your area c ode and phone 
number fol lowed by the # key . 

The user enters his telephone number as requested . The 

system using decodes the touch tones and then searches a 

1 0  contact l ist f o r  the subscr iber t o  f ind a contact with that 

telephone number . 

If the system succeeds in recogniz ing the caller on 

the bas i s  of his phone number , it then plays the following 

message to the ca ller : 

1 5  Would you l ike t o  take a moment to teach me how to 
recognize y�ur name better? 

The cal ler may accept this offer by pressing " 9 "  on his 

touch-tone key pad . The system then responds by playing the 

fol lowing message : 

2 0  Please repeat your full name . 

After repeating this operation a second time , the system 

stores the vocalizat ions with the ident ity of the contact . 

The next t ime the cal ler contacts the system , it wi l l  use 

the stored vocal i z at ion of the caller ' s  name to recogniz e  

2 5  the caller . 

Once the ass i stant either recognizes the caller 

either through a match with a stored vocalization or through 

the ca ller ' s phone number or labels the cal ler as unknown , 

it then attempts to locate the subscriber . I t  does this by 

3 0 carrying out a sequence of operations the f irst of which is 

to check the subscriber ' s  status . If the subscriber 
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currently has a connection established with his ass istant 

{ and he has not enabled a do not disturb function ) , then his 

status is avai lable . I f  the subscriber is not connected , 

then the ass istant may check a secondary information source 

5 { such as a cel lular network) to determine the subscriber ' s  

avai labili ty . Finally , the assistant will check the 

subscriber ' s  schedule .  The subscriber can set his 

availabil ity to indicate that he i s  accepting a l l  calls , he 

is accepting no ca lls , or he is accepting only important 

1 0  calls . 

I f  the subscr iber is not accepting any calls , the 

system plays the fol lowing message to the cal ler : 

Sorry , he ' s  not avai lable . Please leave a mes sage and 
then hang up -or press the " # "  key . Recording . 

15 After the cal ler has f inished , the system may send a non

interactive notification to the subscriber that the cal ler 

has j ust tried to reach him . It does thi s  by , for example , 

sending a page through its pager interface or sending an E

Mai l  message to the subscr iber ' s  workstation . The 

2 0  notif ication ident i fies the caller and it indicates whether 

vo ice mai l  was left . 

I f  the subscriber is accepting only important calls , 

the system checks the subscriber ' s  contact l ist to determine 

what the caller ' s  priority is . The subscr iber can designate 

2 5  the contact a s  either high prior ity or normal priority and 

this information i s  stored with other information about the 

contact . I f  the caller has only norma l priority , the system 

reports that the subscriber was not avai lable and offers the 

caller the option to leave voice mai l ,  as previous ly 

3 0  described . on the other hand , if the cal ler has high 

priority , the system continues its attempt to locate and 

notify the subscriber of the call . 
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5 

In the event that the subscriber is accepting a 1 1  

c a 1 1s , the system continues its attempt to 1ocate and noti fy 

the subscr iber o f  the ca 11 without regard to the ca1 1er ' s  

priority designation . 

As a first step in 1ocating the subscriber , the 

system determines whether the subscriber is a 1ready 

connected to the system , either through another ca11 or 

through some other communications medium ( e . g .  1ogged into 

his computer ) .  I f  the subscriber i s  on another ca11 being 

1 0  handled by the system , the system briefly interrupts that 

ca11 to notify the subscriber that he has a call wa iting and 

it identif ies the name of the cal1er . I f  the ca11 er is a1so 

logged onto the system through his computer , the system may 

a l s o  send a visua1 mes sage to the workstation noti fying the 

1 5  subscriber o f  the cal1 and identifying the cal ler . 

The subscriber then has the option o f  accepting the 

ca11 , asking the system to place the caller on hold whi1e he 

completes his present call , or asking the system to take a 

message . 

2 0  I f  the subscriber accepts the ca11 , the e lectronic 

assistant responds by immediately establishing a connection 

between the cal ler and the subscriber . I f  the subscriber 

instructs the system to take a message , the system o ffers 

the cal ler the voice mail option previously mentioned . I f  

2 5  the subscriber instructs the system to place the incoming 

cal 1 on hold , the system informs the caller that subscriber 

wil l  be with him short1y . When the subscriber has completed 

his other cal l , using spoken commands , he instructs the 

system to then establ ish a direct connection with the new 

3 0  cal ler . 

I f  the system determines that the subscriber is not 

presently on a call but is connected to the system or 

reachable through his workstation or other two-way data 
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device , it may send a message that i s  displayed on the 

device ' s  display screen . The message includes a menu which 

o ffers the subscriber the option to accept or not accept the 

ca l l . I f  the subscriber accepts the ca l l , the system 

5 notifies the caller that the subscriber will be with him 

shortly . In the meantime , the subscriber calls into the 

system over another phone and the system connects him with 

the cal ler . 

I f  the subscriber does not accept the call or does 

1 0  not respond within some predetermined period o f  time , the 

system notifies the caller that it was unable to locate the 

caller and offers the caller the option to leave voice mai l .  

I f  the e lectronic assistant does not detect the 

presence o f  a subscriber on the system , the electroni c  

1 5  assistant checks whether his location i s  indicated on one or 

more schedules that the system keeps for the subscriber . I f  

there i s  a schedule that places the subscriber at a 

particular location at that moment and there are phone 

numbers ident i fied with that l ocation , the e l ectronic 

2 0  ass istant places a cal l  to one o f  the phone numbers . 

Additionally , the assistant may check one or more additional 

sources of subscriber locati on information ( such as cellular 

network databases ) .  

I f  a party answers the cal l , the el ectronic 

2 5  assistant plays the following message to the answering 

party : 

Hello , I ' m trying to reach Jim Smith . I f  he is 
ava i lable , press the 9 key . I f  he is not avai lable , 
press the 6 key or hang up . 

3 0  I f  the party answering the call indicates that Jim Smith is 

ava ilable , the electronic assistant then says : 
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There is a call from Bill Bishop . Do you want to take 
the call? Indicate Yes by pressing the 9 key , indicate 
No by press ing the 6 key . 

I f  the party indicates that they will accept the call , the 

5 e lectronic assistant connects the caller to the subscr iber . 

In the event that electronic ass istant i s  unable to 

establ ish a connect ion with the subscriber , the electronic 

assistant may send a non-interactive notif ication to the 

subscriber ind icating that Bill Bishop has called him at a 

1 0  speci f ied time . 

Hardware architecture 

Fig . 2 shows the basic hardware components of the 

described embod�ment . The system cons ists of a high

performance 4 8 6  computer equipped with an I SA bus 4 0  with a 

15 passive backplane . The computer inc ludes a CPU card 4 2  and 

display adapters ( not shown) . The passive backp lane is a 

standalone bus that is not part of the CPU card ( i . e . , the 

motherboard) .  A set o f  I SA adapters ( not shown) p lug into 

the passive backplane to form 4 8 6  computer system . 

2 0  Interface cards 4 4  and the CPU card connect directly to the 

I SA bus . The passive backplane can hold up to 2 0  interface 

cards . 

The interface cards are special-purpose cards to 

support many different forms o f  connectivity and 

2 5  communication . They include network cards t o  connect with 

standard digital telephone lines as wel l as specia l-purpose 

adapters for recogniz ing speech , making phone calls , and 

sending and receiving faxes , etc . 

A Multi-Vendor Integration Protocol (MVI P )  bus 4 6  

3 0  consisting o f  a 4 0 -pin ribbon cable i s  connected to all of 

the interface cards providing telephone services . The MVIP 

bus is a high-speed communications channel that carries all 
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audio traffic between interface cards and switches telephone 

l ines . 

Final ly , the system also has fixed and removable 

storage including a set of high-capac ity , high-speed disk 

5 drives 4 8  and a floppy drive 5 0 . 

A base system , supporting 8 ports , has 2 GB of disk 

space and 3 2MB o f  memory with an additional 1GB o f  disk 

space and 8MB o f  memory for each additional set of 8 ports . 

The described embodiment , supports a maximum o f  2 4  ports . 

1 0  I n  the described embodiment , the following specific 

hardware is used . The line interface cards are either 

Natural Microsystems DTI - 4 8  T1 cards supporting connection 

of two T1 trunks or Voice Technology Group Voice Bridge PC 

PBX cards supporting 8 lines o f  PBX station set emulation . 

1 5  The line processing cards are Natural Microsystems AG-8 

cards , each supporting 8 telephone channels . The ASR 

daughter cards
-

are Natural Microsystems DB-3 1 ' s  and there is 

one DB-3 1  card for each AG-8 line processing card . The 

daughter card performs speech recognition on names only . 

2 0  Another ASR card which i s  provided i s  a VPro-84 from Voice 

Processing Corporation . There is one VPro-8 4  card for each 

AG-8 line process ing card . The VPro-8 4  card performs speech 

recognition on commands and digits and supports up to 8 

discrete recognizers or 4 continuous recognizers . 

2 5  The MVIP bus supports up to 2 5 6  full-duplex 

telephone connections . The 2 5 6  full-duplex connections are 

time-division mu ltiplexed ( TOM) so · that only 3 2  separate 

s ignals are transmitted , with each signal divided into 8 

time slots . Interconnections between two communications 

3 0  channels is accomplished by enabl ing through software 

control each of the channels to have access the time s lots 

o f  the other channel . That is , the input of each channel is 

permitted to listen to the output of the other channel .  
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Other Possible Hardware Configurations 

The description above presents one possible 

architecture which concentrates a number of hardware 

elements within a single computer chass is , including 

5 multiple special purpose interface cards connected together 

with a special purpose bus . Many other hardware 

organizations could also be used to support the 

functionality described . The basic abstract elements needed 

are : ( 1 )  one or more basic computer resources to support the 

1 0  program and data as described ; ( 2 )  support for one o r  more 

incoming communications channels and support for receipt and 

generation of connections on the respective channels ; and 

( 3 )  a switching resource to switch multiple communi cations 

channels together 

1 5  It is possible for these resources t o  b e  distributed 

across multiple systems . For example , in one possible 

implementation
. 

a separate switch resource could be connected 

to computers which c ontain hardware for managing 

communications channels . These computers which manage the 

2 0  communications channels are then connected via a network to 

larger systems which run the applications and provide 

database services . The appl ications and database services 

could be further split up across multiple systems . 

In yet other hardware configurations , one might wish 

2 5  to consol idate the resources even more than is described for 

the present embodiment . For examp le , a single c omputer 

could have a plug in card , or support on the mother board , 

to handle the communications channels . switching could be 

done between these channels in hardware or software . In 

3 0  this way the applications and database would run on a s ingle 

computer with the necessary hardware support to manage all 

necessary communications channe ls . 
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Software architecture 

This fol lowing description presents two different 

views o f  the system ' s  software architecture : one emphasi zi ng 

functional c omponents and the other emphas iz ing processes 

5 and events . 

Functional View : 

Fig . 3 shows the high-level software architecture of 

the system . In th is and subsequent illustrations o f  

processes , the structure obj ects are represented 

1 0  symbol i ca l ly by icons which have a n  appearance relating to 

the funct ion o f  the entity being represented . 

The system includes four primary components . One 

primary component includes assistants 6 0  and agents 62 . The 

assistants carry out tasks on behal f  of users and the agents 

1 5  c arry out tasks on behalf o f  assistants . Another primary 

component is a
-

communication mechanism including a 

Multimedia User Interface (MMUI ) 6 4  and a parcel mechanism 

6 6 . These al low assistants and agents to communicate with 

other system components .  A third primary component i s  an 

2 0  obj ect database 6 8  which stores user information , such as 

contacts and messages , and system information , such as 

prompts . And the fourth primary component is a Virtual 

Machine (VM )  70 which services requests from assistants and 

agents as wel l  as hardware devices . The arrows in Fig . 3 

2 5  show the primary paths for the f low o f  interactions between 

the various components . 

The described embodiment uses the Univel Unixware™ 

operating system 7 2  which is based on the UNIX system V 

Release 4 . 2  operating system . The obj ect database is the 

3 0  Obj ectstore™ obj ect-oriented database by Obj ect Design , 

I nc . 

- 2 1  -

Page 388 of 820



wo 96/11542 PCTIUS95/1 1 737 

Other Possible Software Configurations 

In the described embodiment , the VM, As s istants , 

Agents and Database all reside on one host computer . There 

is nothing in the architecture ,  however , that necessitates 

5 this . Other implementations could s eparate these components 

and have them run on separate computers using the previous ly 

mentioned remote procedure calls to communicate between the 

different processes . 

10 

Process View 

Fig . 4 summarizes the process architecture of the 

system . The system cons ists of a Virtual Machine service 

process 8 0  ( vmserver) and one process 8 2  for each instance 

of an e lectronic ass istant or agent . Each session process 

communicates with the vmserver using RemoteProcedureCalls 

15 ( RPCs ) 8 4 . The vmserver services these RPCs from the 

session processes and also services events 8 6  from hardware 

devices 8 8 . 

The Interfaces to the Communicat ions Media : 

Fig . 5 is a block diagram view o f  the system 

2 0  highlighting the hardware interface t o  various 

communications channels . A central office 9 0  which receives 

incoming calls from telephones 9 2  and fax machines 9 4  

forwards them over a T1 line t o  a T 1  interface card 9 6  in 

the system . The T1 interface cards are connected to the 

2 5  MVIP bus 4 6  along with other cards· including a l ine 

processor card 9 8 , a speech recognizer card 1 0 0  and a fax 

board card 1 0 2 . The line process ing card does coding and 

decoding o f  speech , i . e . , it plays audio that is stored in 

the database and records audio for storage in the database . 

3 0  I t  also decodes touch-tone signa ls ( DTMF ) . The speech 

recognition card performs the speech recognition function 

- 2 2  -

Page 389 of 820



5 

W0 96/ 1 1 542 PCTIUS95/ 1 1 737 

us ing a vocabu1ary supp1ied to it from the database . The 

vocabulary might be a speaker dependent vocabulary generated 

by the user or a speaker independent 1 ibrary . 

There may be one or more T1 l ines coming into the 

system . It is l ike1y , however , that there wi11 be many more 

phone numbers ass igned to the system than there are T1 

l ines . Numbers are not mapped to particu1ar 1 ines . Rather , 

when the centra 1 o f f ice receives a call intended for one of 

those numbers , it simply selects from among whatever l ines 

10 are avai lable at the time and sends a r ing signa1 to the 

system over the selected 1 ine . When the interface card for 

that 1ine answers the incoming ca1 1  ( i . e . , connects to the 

line ) , it receives from the central off ice a sequence of 

touch tones ( four digits ) identi fying the extens ion that is 

15 being ca1led . Using this four-digit sequence identifying 

the extension and the subscriber ' s  numbers stored in its 

database ,  the system is ab1e to identify the subscriber for 

whom the cal l  is intended . 

In the described embodiment , the system can a 1so 

2 0  establish connections to a Wide Area Network (WAN) or a 

Local Area Network ( LAN ) 104 through an ethernet card 1 0 6 . 

In addition , it can e stab lish connections to various other 

communications devices through one or more seria1 interface 

cards 1 0 8 . I n  F ig . 5 ,  serial card 1 0 8  has two serial ports , 

2 5  one of which is connected to a SkyTe1w system 1 1 0  over one 

serial line and the other of which is c onnected to a two-way 

modem 1 1 2  over another seria1 line ; The SkyTeP' system 110 

transmits one way communications to pagers 1 1 4 . The two-way 

modem 112 exchanges two-way communications with wireless 

3 0 devices 1 1 6  such as PDA ' s ( personal digital assistants ) .  

Fig . 5 also presents a logical view of the 

mechanisms which the system uses to connect to 

communications channe ls through the interface cards . To 
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connect the system to different communications media , the 

system establishes various channels or communications paths 

including a phone line channel 1 2 0 , a fax channel 1 2 2 , a TTY 

line channel 1 2 4 , a two-way data l ine channel 1 2 6 , and a 

5 batch pager channel 12 8 .  For each channel , there is a set 

of ports that can be attached to it . The ports , which are 

represented in software by port obj ects , refer to 

input/ output devices supported on the i nterface cards . 

In the software , each of the l ine channels is 

10 represented by an obj ect , i . e . , a data structure which 

identifies the phys ical line to which that particular 

channel maps . The data structure also includes a l ist o f  

the ports which can be attached t o  the channel . Each port 

is represented by a port obj ect and is supported by the 

15 functiona l ity found on the interface cards that are 

connected to the system . That is , e ach port represents a 

logical digital signal processor on the particular interface 

card which implements the functional ity associated with that 

port . 

2 0  F ig . 5 shows the ports that can be attached to the 

various channels . The phone-line channel can have a DTMF 

port 1 3 0 ,  an audio- in port 1 3 2 , an audio-out port 1 3 4 , and 

an ASR ( automatic speech recognition) port 1 3 6 .  A fax 

channel can have a fax-in port 1 3 8 and a fax-out port 14 0 .  

2 5  Both the TTY l ine channel and the two-way data l ine channel 

can have a text-in port 1 4 2  and a text-out port 144 . The 

batch pager channel can have a text-out port 1 4 4 . 

For the phone l ine channel , the DTMF port represents 

the capability of receiving and interpreting DTMF signals 

3 0  sent to the system over the T1 line by the caller . The 

audio-out and audio-in ports represent the capability on the 

l ine processor cards to both generate and record audio over 

the communications channel . The ASR port which is 
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implemented by the speech recognition card performs the 

automatic speech recognition on the audio . 

Note that throughout this description the term 

" call" is used in its most general sense . Not only does it 

5 include a call placed over the telephone l ines but it also 

includes the initiation of any contact over any of the other 

communications media including wireless c ommunication 

channels , computer networks , fax channels , etc . Thus , the 

concept of a call is not meant to be l imited only to a 

10 telephone call . 

15 

While the described embodiment includes a limited 

number of channels and ports , the architecture can be 

expanded to handl e  new channels or ports providing for 

future forms of- connections and capabilities . 

The four primary software components will now be 

described in greater detail . 

Assistants and agents 

The system is designed to support many different 

kinds of agents . All agents and assistants are based on a 

2 0  gener ic agent obj ect . Before exp loring the specific agents 

used in the system , this gener ic agent will first be 

described . 

Agents , sess ions and gadgets : 

An agen t is a software entity that performs an 

2 5  action or brings about a certain result on behal f  of a user 

or another agent . To communicate with users , an agent 

engages in dialogs us ing gadge ts . A gadget is a 

representation o f  a communications device , such as a phone , 

fax mach ine or pager . A gadget inc ludes a descript ion of 

3 0  the communications device as well as its address . For 

example ,  a phone gadget contains the area code , number , and 
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extens ion for a particular te lephone . To communicate with a 

specific user over the telephone , an agent uses the phone 

gadget for that user . 

To use a gadget , the agent adds it to a s ess ion . In 

5 the case of a phone gadget , the VM dials the phone number 

and returns an active gadget to the agent ' s  session . An 

active gadget represents the connection from an agent ' s  

session through a communications network to a c ommunications 

device . The active gadget represents a transient connection 

1 0  t o  the pers istent gadget . An active gadget can b e  used for 

communicating with users , while a gadget itself cannot 

because it j ust stores the address and capabilit ies of the 

device . For example , a phone gadget speci f ies the number 

6 17 -555-12 12 , while the active gadget represents an active 

1 5  phone line on which the number has already been dialed . A 

session cons ists of a collection of zero or more active 

gadgets connected together . 

To communicate with users , agents may need to add 

capabilities to active gadgets . A capabi�ity i s  a 

2 0  representation o f  an abi lity or feature of a device , such as 

the ability to recogni z e  speech or play audio . For example , 

if an agent needs to fax materials to a user , it adds the 

fax capability to the active gadget . A discuss ion about how 

the VM handles capability requests from agents is presented 

2 5  later in the discuss ion o f  the VM . For other embodiments 

that include a graphi ca l  interface , a capabil ity that 

outputs graphics and input capabil ities that track the 

user ' s  focus ( i . e . , mouse , eye , etc . ) and gathers input from 

the user is envisioned . 

3 0  Agents can work with many different kinds of active 

gadgets simultaneously . For example , an agent can be 

simultaneous ly p lacing an outgoing call , sending a message 

to a pager , and sending a message to a fax machine . 
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User agents , tasks , and presenters : 

A user agen t is an agent that is capable of 

communicating with humans as wel l  as with gadgets . User 

agents use media-independent dialogs to communicate with 

5 users . These dialogs consist o f  a prompt from the user 

agent and a response from the user . When a user agent is 

communicating with a user , it directs its dialogs to an 

active gadget known as the focus gadget . For example , i f  a 

user agent is p lacing a call for the user with one active 

1 0  gadget and talking to the user with another active gadget , 

the latter gadget is the focus gadget . Other embodiments 

may group a set of gadgets to be used as the focus gadget . 

Thi s  would allow the assistant to interact with the gadget 

set and have the interaction span a l l  gadgets in the set . 

1 5  User agents can a lso connect active gadgets together 

for phone conversations . When the user agent places an 

outgoing call for the user , and the called party answers the 

phone , the user agent connects the two active gadgets 

together and then goes in the background . When the user 

2 0  agent is in the background , it is idle ; to delegate 

additional tasks to the user agent , the user needs to bring 

the user agent back into the foreground . 

A unique feature of user agents is their ability to 

handle tasks . A t;ask is an action to be carried out by a 

2 5  user agent on behalf of a user . A task may consist of a 

form full o f  fields that the agent g ives to a presenter . A 

presenter is an obj ect that knows h'ow to engage in a dialog 

with a user over a given medium as part o f  f i l ling in the 

f i e lds of a task . An agent g ives each task to a presenter . 

3 0  The presenter gathers information for a field and then hands 

the task back to the agent . The agent looks to see if a 

field changed recent ly and examines it . For example , the 

agent may request information from the database and adj ust 
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the next field in the form. Then the agent hands the task 

back to the presenter , and it gathers information for the 

changed f i e ld . This activity of handing the task back and 

forth between the agent and the presenter continues unt i l  

5 the agent is satisfied that all required f ie lds are 

complete . Then , the agent executes the task . 

Figs . 6A-H il lustrate the process of assigning a 

task and monitoring its progress . In this example , a user 

agent 1 5 0  has obtained a focus active gadget 152 for its 

1 0  session 154 and a user 1 5 6  has issued the "call" voice 

command ( Fig . 6A ) . In response , the agent assigns a cal l  

task 1 5 8  to a phone presenter 1 6 0  ( Fig . 6B) . The presenter 

interacts with the user over the focus gadget to f i l l  in the 

fields o f  the task ( Fig . 6 C ) . The presenter gathers the 

15 name o f  the contact to call and places it in the f irst f ie ld 

before handing it back to the agent ( Fig . 60) . The agent 

notices that this f ield changed and looks up the contact in 

the obj ect database 68 ( F ig . 6E) . The agent adjusts the 

second f ie ld of the f orm to inc lude the valid p laces defined 

2 0  for this contact and hands the task back to the presenter . 

The presenter gathers the location where to call the contact 

and places it in the second f ield before handing it back to 

the agent ( Figs . 6E-F ) . Once the f ields o f  the task are 

f i l led ,  the user agent places the call ( Fig . 6H) . 

2 5  A user agent obtains the list o f  tasks to carry out 

from an obj ect known as the task stack . When the agent 

receives parcels ( to be described shortly) , it may decide to 

p lace tasks on the task stack as a result of process ing the 

contents of the parcel . The user agent gets the next task 

3 0  from the stack and carries i t  out . I t  repeats this process 

until there are no more tasks on the stack , and then it 

exits . In the process of carrying out a task , another task 

may be pushed on the stack . 
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5 

A task is not the only way that an agent interacts 

with a user . For simple interactions , the agent uses a C++ 

method . Tasks are used primarily for complex interactions . 

Ass istants and Electronic As si stants : 

An assis tan t is a user agent that is capable of 

making logical decisions and perf orming complex tasks on 

behal f  o f  its users . The entity that w i l l  be referred to 

hereinafter as the e�ectronic assistant is an assistant that 

assists users with the ir calls , messages , contact s , and 

1 0  schedule . Each subscriber has a n  electronic ass istant . As 

an example of a complex task that distinguishes the 

Electronic Assistant from an ordinary user agent , the 

e lectronic assistant can locate a user by consulting the 

user ' s  schedule and deciding which numbers to cal l . 

1 5  

2 0  

Up to this point , three different c lasses o f  agents 

have been discussed : agents , user agents , and assistants . 

Table I summari zes the distinctions among them . 

D istincti ons Between Agents and Assistants 

Agent Type 
Agent 

User agent 

Assistant 

Descript ion 
A software entity that performs an action 
or brings about a certa in result on behalf 
of a user or another agent . 

An agent capable of communicating with 
humans us ing media- independent dialogs and 
carrying out tasks on a user ' s  beha l f . 

A user agent capable of making logical 
decisions and performing complex tasks . 

TABLE I 

Any agent can logically run severa l sessions 

2 5  s imultaneously . Each time an agent handles a session , there 

is a separate process running for each sess ion . The mas ter 
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session is the session in which the electronic ass istant is 

ta lking to its subscriber or trying to locate its 

subscriber . There can never be more than one master session 

running per subscriber . 

Box , Hand and F inger : 

Referring to Fig . 7 , the electronic assistant uses 

three different obj ects to manipulate its user ' s  items , 

namely , a box 1 7 0 , a hand 1 8 0 ,  and a finger 1 8 2 . The box is 

an obj ect that contains all the items belonging to a user . 

1 0  The band is an obj ect that holds the items that the user i s  

manipulating . The finger is a software pointer that marks 

the currently selected item in the hand . 

When the subscriber asks the electronic assistant to 

" Find11 items , such as contacts , the electronic assistant 

1 5  l ooks i n  the box for the items and then p icks them up in its 

hand . The hand can pick up a subset of the items in a box 

according to certa in criteria . For example , when the 

subscriber asks the e lectronic assistant to f ind saved 

messages , it only finds the messages that are marked with a 

2 0  saved f lag . 

When the user asks for the f irst item , the 

electronic assistant moves its finger to that item and 

selects it . I f  the user asks for the next item , the 

electronic assistant moves its finger to the next item in 

2 5  its hand . The items in the hand can be accessed in a 

circular fashion . I f  the finger po·ints to the last item in 

the hand and the user asks for the next item , the finger 

moves around to the f irst item in the hand . 

Sequential vs . Random Access to Lists of Information 

3 0  Us ing f irst- item and next-item provides the abil ity 

to browse a set of items in a sequent ial fashion . So , if a 
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subscr iber instructed their ass istant to Find New-Me ssage , 

then using next item and previous item would give the 

ability to traverse through the new messages in forward or 

reverse order . First item would return the f inger to point 

5 to the beginn ing of the list . 

In addition to this form of sequential navigation 

through items in a list , the system a lso provides 

capabilities to access information randomly or based on more 

complex queries . For instance , a subscriber can ask to see 

1 0  a l l  the new message from a particular contact . The 

fol lowing dialog : 

Find 
New-Messages-From 
Bill-B i�hop 

< f ind what> 
<new message from whom> 

1 5  would put into the hand a l l  messages that had been received 

2 0  

from the contact named Bill Bishop . This feature can also 

be extended to the group items which a subscriber can 

create . As a result , if a subscriber has a group called 

Hot-Prospects , the above 

Find 
New-Messages-From 
Hot-Prospects 

dialog could be repeated as : 

< find what> 
<new message from whom> 

and the result would be a list of items that includes new 

messages from members of the group Hot-Prospects . In 

2 5  addition to searching for items from a part icular contact , 

thi s  technique can be used to fetch items that have been 

stamped as priority or urgent , etc . Finally , all of the 

items described here in can be randomly searched f or and 

collected into the hand based on different attributes . 

3 0  Context : 

The abil ity to F ind items and gather them into the 

hand introduces i nto the system a concept of state . This 
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state includes the current contents of the hand and what is 

being po inted to . Since some number of commands may need to 

be issued to change the state , and s ince it is often 

des irable to go back to one of the previous state , the 

5 system supports an abil ity to " Go-Back " to the previous 

states . Each time a change in the state of the ass istant 

occurs , the new state is stacked on top of the previous 

state . I ssuing the Go-Back command pops the previous state 

of the stack . 

1 0  For example , let ' s  assume the assistant i s  holding 

1 5  

and pointing t o  a contact named B i l l  Bishop and the 

subscriber issues the fo l lowing commands : 

Find < f ind what> 
New-Message <one new message from B i l l  Bishop> 
What ' s- It-say 

Go Back 

I n  this example , the subscr iber rep laced the contents of the 

hand (which had been holding a contact for Bill Bishop ) with 

a new message from Bill Bishop . After listening to the 

2 0  message ( as a result of issuing the What ' s-It-Say command ) 

the subscriber said Go-Back . The result of this command is 

that the previous state of the hand ( the s ingl e  contact for 

B i l l  Bishop ) is restored . The subscriber can now manipul ate 

this contact for B i l l  B ishop . 

2 5  Another useful tool for manag ing state i s  the 

abil ity to refer to the current item being po inted to in 

dialogs . The utterance " This-one " ·  is used to refer to an 

obj ect currently being pointed to by the ass istant in the 

hand . The item is a lso referred to as " it" so that commands 

3 0  such as "Describe-It" , " Update- It" , " Throw-It-Away" also 

refer to the current item . F i na l ly ,  the commands " Send-A

Copy" , " Send-A-Rep ly" and " G ive-Them-A-Ca l l "  are operat ions 
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on the current items to which the ass istant ' s  finger is 

pointing . These draw on the context and leverage on a 

shared understanding between the subscriber and the 

assistant of the context . The result is a set of condensed 

5 dialogs that do not need to exp l icitly refer to obj ects 

which can be inferred . Other embodiments can take advantage 

of pronouns such as "him " , " her" and " them" to refer to 

obj ects that have recently been referenced . 

Parcels 

10 Agents can communicate with each other using 

1 5  

parcels . A parcel contains the address of the sender 

( From ) , the address of the recipient ( To ) , and contents ( a  

persi stent obj ect ) . The contents of a parcel can also be 

another parcel. 
The VM guarantees del ivery o f  parcels .  Any parcels 

addressed to a·user are delivered to the master sess ion for 

that user . I f  no master sess ion exists , the VM starts one . 

Then , the electronic assistant tries to locate the user from 

within the master session . I n  other embodiments , parcel 

2 0  addresses can support d istributed boxes and may support 

communication between remote agents . 

Agent to Agent communicat ion 

The fact that the VM acts as the routing and 

del ivery mechanism for parcels is powerful . It a l lows a l l  

25 agent to agent communications to be mediated through a 

mechan ism that guarantees the behavior that a recip ient of a 

parcel wil l  be either located or started to receive the 

parce l . In the descr ibed embod iment, the agent to agent 

communication ex ists as communication between two agents on 

3 0  a single box . In other embodiments which support 

d istributed systems, the VM can use routing information 

- 3 3  

Page 400 of 820



W096/ll542 PCTIUS95/ll737 

embedded in the ( To )  address to route the parce l to the 

appropriate remote or clustered system . An agent running on 
one coast could check to see if an agent for a user across 

the country wants to accept a ca ll , and a l l  the messaging 

5 could be happening across SS7 ( s igna l ing system-7 - a phone 

network ) or some other wide area network without the need to 

do a cal l  setup . 

MMUI : 
The MMUI is a media-independent inter face for 

1 0  communicating with users . The MMUI a l l ows agents t o  focus 

on the content to be communicated rather than the format of 

the content and the details of us ing speci f ic devices in 

presenting content . 
The fundamental building block o f  the MMUI is an 

15 obj ect referred to herein as a meme . A meme is a media

independent reference to a piece of inf ormati on . The meme 

contains a set o f  media obj ects which store the information 

in a variety of d i f ferent formats . A media obj ect is a 
piece of information , such as a sound , text stri ng , or DTMF 

2 0  sequence , that can be presented to a part icular kind of 

communications device . 
Agents use memes and menus as part of their dialogs 

with users . These dialogs can be part of a task or outs ide 

of a task , such as from a C++ method . For examp le , as part 

2 5  o f  a call task , an electronic ass istant needs to ask the 

user who to ca l l . Within a f ield of the cal l  task is a 

" Call Whom? " meme , whi ch the presenter gives to the active 

gadget. The " Ca l l  Whom? " meme cons ists of several different 

media obj ects : for example , an audio recording for use on 

3 0  the telephone , or a t ext string for displaying on a computer 

monitor. The active gadget passes the meme to the VM, which 

selects the type of med ia based on the capabi l ities of the 
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active gadget . For example , if the active gadget is a 

telephone , the VM s e l ects the aud io recording in the meme , 

and the user hears something like "Call Whom?". 

The type o f  gadget is the primary factor but not the 

5 only factor that a f f ects what type of media i s  used from a 

given meme . Users can set preferences for their electroni c  

ass istants , and system adm ini strators and system integrators 

can set system-wide preferences that apply to a l l  electronic 

assistants . For examp l e , a user may select verbos e  prompts 

1 0  and a male vo ice f or an electronic assistant . The system 

integrator may have set up the system with Spanish as the 

default language . These pref erences are known as attributes 

in the MMUI. An attribute is a name j value pair. Typica l ly , 

an attribute is used to tai lor the behavior o f  an active 

15 gadget and of a l l  MMUI e l ements . 

When an e l ectronic ass istant obta ins an active 

gadget from the VM ,  it sets the attributes on it . Later on 

in the session , when the e lectronic assistant sends memes to 

the gadget ( in thi s  examp l e , as part of a task) , the 

20 attributes and the type o f  gadget d etermine what media 

obj ect in a meme is used. For example , in a bil ingual voice 

system, memes may have two audio media obj ects : one with the 

information recorded i n  French , and another with it recorded 

in English . I f  the user had set the language attribute to 

25 French and the gender attribute to male in the previous 

example, the resulting prompt would be spoken in French with 

a male voice . 
Another important building block in the MMUI is the 

midget . A midget is an obj ect used for constructing a 

3 0  multimedia dia log . A midget in a mult imed ia user interface 

is analogous to a widget in a graphical user interface . The 
most common type of midget is a menu . Referring to Fig. 8 ,  

a menu 18 0 is a set of choices that can be presented to a 
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user us ing mu ltiple media . A menu consi sts o f  rows 

describing each choice (a meme 1 8 2 ) and columns describing 

the media 184 that can be used to present the meme in each 

row . An additional co lumn optionally stores a pointer 186 
5 to the referenced data obj ect in the database e . g . a contact 

obj ect . In some cases , columns are blank if it is not 

possible or appropriate to present the meme using that type 

o f  med ia . 
In a typical dial og , the electronic ass istant passes 

1 0  a meme and a menu to the active gadget . The meme is 

presented to the user , the user ' s  response is matched 

against the rows in the menu , and the menu row selected 

(known as the menu pick) and the data pointer (if present) 

are returned to-the e lectronic assistant . For example , in 

15 the case of the call task , the electronic assistant passes a 

meme for presenting the quest ion " Ca l l  Whom?" and a menu 

containing the-user ' s  contact l ist . In this example , the 

MMUI menu has four columns . The first column contains the 

text spel l ing of the contact name ; the second column 
2 0  conta ins a string describing the DTMF sequence that can be 

used a s  a shortcut for the contact name ; the third column 

contains the vocabulary used for recogniz ing the spoken 

contact name ; and the fourth column contains a po inter to 

the contact ' s  information in the database .  

25 

3 0  

Although thi s  example menu has four columns , menus 

can have more columns to accommodate different attributes . 

For example , in a command menu , there could be verbose and 

terse versions of the spoken command or vers ions spoken in 

dif f erent languages . 
Some menus contain additional objects , cal led 

mogu l s , attached to them for manag ing complex media types . 
A mogu� is an object that manages a particular type o f  

media . A mogu l can store media-spec ific information . For 

- 36 -

Page 403 of 820



wo 96/11542 PCT!US95111737 

example , an aud io mogul is attached to the audio media 

column of a menu and stores the speech-recognition 

vocabulary to be downloaded o n  the recognizer hardware. A 

mogu l can update the content o f  certain media in the memes 

5 in a menu when updates occur to other media in the memes . 

for example , a DTMF mogul updates DTMF medi a  obj ects 

whenever their text med ia counterparts change . In F ig . a, 
i f  the subscriber changes the spe l li ng o f  Susan Schmidt to 

susan Smith , the DTMF mogul would change " 77 3 "  in column two 

1 0  o f  the menu to "776 " . Media that a r e  updated by a mogul 
instead o f  created by the user are cal led mogui-generated 

media. DTMF medi a  is an exampl e  o f  mogul-generated media . 

The algorithm to generate DTMF for a name or command 
is a s  follows : DTMF commands are usual ly at least three 

1 5  digits . I f  there is one word, then map the f irst three 

letters to the corresponding telephone key that has thos e  

letters . I f  there are two words the n  map the f irst letter 

o f  the f irst word and use the two f irst letters o f  the 

second word . I f  there are three words then take the f irst 

2 0  letter o f  each word . In the case where three letters is not 

enough because the command is sti l l  not unique , then 

cont inue to take the first letter of subsequent words until 

you have a un ique sequence .  

F ig . 9 shows the contact menu with the DTMF mogul 

25 1 8 8  and audio mogul 1 9 0  attached to it . Moguls form a sort 

of third dimens ion to menus ; they can be thought of as the 

depth of a menu . 
F igs . lOA-D show the "Ca l l  Whom?" exampl e  previously 

discussed . First , the presenter 16 0 passes a meme 182 and a 

3 0  menu 1 94 to the active gadget 152 (Fig . lOA). The menu has 

two moguls attached to it : a DTMF mogu l 1 96 and an audio 

mogul 1 9 8 . When the VM receives the menu , it unpacks the 

vocabu lary stored in the audi o  mogul and d ownloads it on the 
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recognizer hardware . Since the active gadget is a telephone 

with speech recognition capabil ities , the subscriber hears 

the el ectronic ass istant say " Ca l l  Whom?" ( Fig .  10B) . When 
the subscriber responds with " Susan Schmidt " ( Fig . 10C ) , the 

5 recognizer hardware uses the vocabul ary to f ind a match in 

the contact menu and returns the menu p ick to the electronic 

assistant ( Fig . 100 ) . 
Memes are often strung together in a meme list to 

form a complete statement . The agent or pres enter can pass 

10 a s ingle meme or a meme l ist to the active gadget . When a 

meme list is passed t o  the active gadget , the memes are 

p layed in the order in which they are l isted . 

Util ity agents : 

The parcel mechanism provides a way o f  communicating 

15 between agents and sessions . Util ity agents carry out 
actions on beha l f  o f  the e lectronic assistant , such as 

delivering mes sages , scheduling reminders , and answering 

unassigned phone l ines. There are several different types 

of uti lity agents including a postmaster agent , various 

2 0  courier agents , a cron agent and a secret agent . 

The postmaster agent is an agent that receives 

messages from e lectronic assistants a nd distributes them to 

appropriate c ouri er agents for delivery . The courier agents 

are agents that receive messages from the postmaster agent 

25 and deliver them to their dest ination . The message store is 

a portion of the obj ect database containing the incoming and 

outgoing messages for all persons . 

Referri ng t o  Fig . 11, when Susan's electronic 

ass istant 156 submits a message 2 0 0  for delivery, the parcel 

3 0  mechanism packages a ref erence to the message in a parcel 

2 0 2  and sends it to a postmaster agent 2 0 4 . The parcel 
mechanism also inserts the message into the appropriate 
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user ' s  section of the me ssage store 2 06 .  In return, the 
postmaster agent 2 04 packages a ch it 2 0 8 in a parcel 2 10 and 
sends it to the e lectronic assistant . A chit i s  a receipt 
issued by the postmaster agent , which an electronic 

5 assistant can use to check on the del ivery status o f  the 

message . 
As the postmaster agent receives messages for 

del ivery , it selects the appropriate courier agent 2 12 that 

should deliver it . Different gadgets require d i f f erent 

1 0  types of cour ier agents . For example , the system courier 

agent del ivers messages for electronic ass i stants , and a 

SkyTelw courier agent delivers messages to SkyTe l  pagers . 

When the postmaster agent gives a message to the system 

courier agent , it sends a "wake up" parcel 2 14 t o  John ' s  

1 5  electronic ass i st ant 216 to notify it about the new message. 

The user ' s  e lectronic ass istant retr ieves the message from 

the message store . 
I f  the courier agent could not del iver the message , 

it returns the parcel containing the reference t o  the 

2 0  message back to the postmaster . Depending on the number of 

retries permitted for the message , the postmaster may ask 

the courier agent to retry the del ivery or mark the delivery 

as failed . 

Cron agent : 

2 5  The cron agent is an agent that receives reminders 

from agents , tracks them unt il they are scheduled for 

de livery , and then de l ivers them to agents . The cron agent 
may also track other items . Therefore , the parcel can 
actually contain any database obj ect, not just a reminder. 

3 0  Referring to Fig . 12, when an e lectronic ass istant 

1 5 0  submits a reminder for delivery , it creates a parc e l  2 2 0  

containing a reminder 2 2 2, and the parcel i s  both from the 
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user and to the user . Next , it takes this parcel and places 

it in another parcel 2 2 4 , which is addressed to the cron 

agent from the user. Thi s  latter parcel is submitted t o  a 

cron agent 2 26 . When the cron agent rece ives thi s  parcel ,  

5 it unpacks the parcel ins ide it . It then places the parcel 

in a queue 2 2 8  in t ime-sorted order with other parce ls and 

keeps track of when this reminder should be delivered . When 
the t ime comes , sends this inner parcel back to the 

e lectronic ass istant . 

1 0  Obj ect databas e  
The object database is a n  obj ect-oriented database , 

i . e . , it is a database that maintains obj ect structures and 

relationships directly rather than f l attening them and 

reconstructing them . The obj ect database stores all the 

1 5  information that both users and the system need across 

sessions . For example , if a user creates a new contact , the 

electronic assistant stores it in the obj ect database .  When 
the electronic assistant speaks to a user , it is us ing 

prerecorded media obj ects that are stored in the obj ect 

2 0 database . 
The obj ect database stores a user ' s  information 

us ing three different obj ects : a box obj ect , a message store 

obj ect and a user obj ect . The box obj ect and the mes sage 
store were previously menti oned . The user obj ect describes 

2 5  a subscriber or person . 
Referring to Fig . 1 3 , for each subscriber ' s  

ass istant , the obj ect databa se stores a box 2 3 0  conta ining : 

a pointer 2 3 2  to the user obj ect 2 3 4  describing that 

subscriber ; a contact list 2 36 which is a MMUI menu 

3 0  containing a l l  o f  the user ' s contacts ; and a pointer 2 3 8  to 

the section of the message store 2 06 containing the user ' s  

mes sages . The contact list is used with electronic 
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ass istant commands , such as " Ca l l "  and " Send Vo ice Mai l " , 

which expect the user to spec i fy a contact . 
A stored contact can al so include a po inter to a 

note (e . g .  a vo ice mess age ) which the subscriber can 

5 generate and attach to the contact . When the subscriber 

instructs h i s  e l ectronic ass istant to ca ll the contact , the 

subscri ber can also have the electronic assi stant play back 
the attached note whi l e  the e lectronic assistant is 

attempting t o  establ ish the c onnection . The note might 

1 0  inc lude informati on about the contact which the subscriber 

wishes to be reminded of whenever he calls that contact . 

For example , he may wish to know the name of contact ' s  

secretary so that he can address her by name i f  she answers 

the phone . 

1. 5  Referring to Fig . 14 , the database maintains a 

s ingle definiti on for each user in the system , which is 
known as a user obj ect 2 3 4 . The user obj ect spec if ies the 

user's password , gender , and schedule . It also contains a 
pointer 2 4 0  to the contact l ist 2 3 6  in the box 2 3 0 ,  a l ist 

2 0  o f  places 2 4 2  ( i . e . , home , work , car , mobile , other , pager ) , 

a l ist of groups 2 4 4  and a l ist of any reminders 2 46 that 

the subscr i ber has generated . 

In the databas e , a person contact cons ists of a 

reference to a user obj ect p lus local information , such as 

25 the way the user pronounces the contact ' s  name and a 

priority . Therefore , not only does the box point to a user 

obj ect , but each person contact in.the contact list in a box 

po ints to a user obj ect . A group contact consist s  of a set 

o f  obj ect I D s  for user obj ects . A p lace contact consists of 

3 0  a phone gadget and fax gadget . 
Referr ing to Fig . 1 5 , the obj ect database a lso 

contains phone book obj ects 2 5 0 . A phone book is a l ist of 
o ther subscribers on the system and consists of a set of 
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poi nters 2 5 2  to user obj ects . There may be one or more 

phone books , but any subscriber can access only one phone 

book . Each entry in a phone book i s  a reference to one of 

the user obj ects . Likewise, a user's contact 2 5 4 consists 

5 of a reference 2 56 to a user obj ect p lus some local 

information . 
When a user changes the port ion o f  a contact that is 

stored in the user obj ect , such as the work o r  home phone 

number , a l l  phone books and contacts referencing that user 

1 0  obj ect show the new information . 
For every user item , the obj ect database a lso keeps 

general information necessary for accessing that item . This 

informati on includes the obj ect ID , obj ect label , owner , 

time of last modi fication , time of last acces s , and time of 

15  last change to ownership . The obj ect l abel i s  a meme that 

can include the spoken and spelled names of the item . Each 
item also has a set of associated f l ags , such as read , 

unread , important , and not important . 

Virtua l Mach ine 

2 0  The Virtual Machine is the system ' s operating 

system , it is a process that al locates and manages system 

resources for agents and assistants . The VM responds to 

requests from agent sessions ( j ust a s  an operating system 

responds to system ca lls ) and events generated by the 

2 5  hardware . In essence , the VM is a large event processor . 

The VM initiates all I /O operations·, including input 

( recording memes ) ,  output (playing memes ) , and recognition 
( recogniz ing speech or DTMF). In addit ion, the VM initiates 
connections to gadgets, disconnects connections to gadgets , 

3 0  and handles incoming connections . 
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Handl ing events : 

Referring to Fig . 16 , the VM 7 0  responds to three 

kinds of events : interprocess communicat ion ( IPC ) messages 

2 6 0  from agent s ess i on s  262 ; hardware events 2 6 4  from the 

5 communications cards and other hardware 266 ; and timer 

events 268 from its internal t ime queue. 

Each acti on taken by an agent results in an IPC 

message to the VM .  The VM receives thi s  " event" and carries 

out the request . The VM may send IPC messages back to the 

1 0  agent session to communicate with it . The VM transmits 

parcels using IPC messages . For examp l e , when an agent 

sends a parcel to another agent , the f i rst agent sends an 

IPC message to the VM, and as a result , the VM forwards the 

IPC message on to the s econd agent . 

15 Output to and input from the hardware causes a 

hardware event . For example , when a cal ler begins speaking 

a hardware event occurs. 

Obj ects interna l to the VM can set timeouts as part 

o f  handl ing other events . These events are placed on a time 

2 0  queue, and when the t ime expires , a t imer event occurs that 

the VM handles l ike any other event . For example , when a 
user i s  press ing DTMF tones , a timer goes off i f  there is a 

long pause between tone s . 

The VM must handle events qui ckly and eff iciently to 

2 5  provide fast response t ime to agent requests . The VM 

listens for events and when one occurs , it blocks all other 

activity and responds t o  it. When it f inishes handl ing an 

event, it l istens for the next event. 
After the VM creates a sess ion, the session sends an 

3 0  IPC connection request to the VM. A VMLi stener obj ect 3 10 

in the VM receives th i s  connect ion request, and the VM 

creates a VMServer obj ect 3 12 for that sess ion to use in 

communicat ing with the VM . It is the VMServer obj ect that 
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receives the IPC messages from the agent ' s  session , a s  shown 

i n  Fig . 17 . The VMServer obj ect takes the obj ect I D  and 

performs an algorithm on it to obtain the appropriate RPC 

target ( VMSession 3 1 4 or VMChanne l 2 8 0 )  in the VM .  The 

5 VMServer object then passes on the message to the right 

VMSession or VMChannel .  To do so , the VMServer cal l s  the 

RPC target ' s  do_rpc virtual member function , and the RPC 

target processes the message and carries out the operation . 

Each agent session has a corresponding VMSes s i on 

1 0  obj ect 3 14 in the VM .  The VMSession obj ect stores the 

current state o f  the session . Thi s  obj ect also queues 

p arce l s  destined for the agent when there is no session 

running for the agent . Once a session is running aga in , it 

s ends the parcels . 

15 Any VM obj ect can create a Timer obj ect to set a 

t imeout . The VM stores Timer obj ects on its timer queue 
28 8 ,  and when the timer goes off , a t imer event occurs , 

whi ch the VM handles l ike any other event . 

Managing resources 

2 0  The VM manages several kinds of resources : those 

that can be directly manipulated by agents , thos e  that can 

be indirectly manipulated by agents, and those i nternal to 

the VM . Fig . 1 7  shows these resources in the VM where there 
are two active agent sess ions and a conference between the 

2 5  sessi ons . 
Agents can d irectly manipulate sessions , channels , 

conferences , and parcels .  For each agent ses s ion , the VM 

maintains a communications channe l for IPC mes sages and an 

obj ect that keeps track of the state of the session . 

3 0  Each active gadget in an agent sess ion corresponds 

to a channel 2 8 0  in the VM . As previously noted , a channel 

can have a set of ports 2 8 2 attached to it, with each port 
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providing one or more capab i l ities . A capabi� ity is a 
repres entation of an abi l ity or f eature or a channel , such 

as the abi lity to recognize speech or play audio . Agents 

request capabil ities from the VM in order to communicate 

5 with their users . In response ,  the channel attaches one or 

more ports , where each capabi l ity c orresponds to one or more 

ports . 
A conference 284 is an obj ect that can connect 

multiple channels in a s ingle session or in multiple 

1 0  sess ions . For example , to arrange a conference call ,  an 

e lectronic assistant p laces calls t o  each participant and 

then uses a conference obj ect to connect the part icipants ' 

channel s  into a s ingle session . 

For each parcel sent by an agent , the VM transm its 

15 it and if necessary, queues it. 

Through the manipulat i on of capabilities agents can 

indirectly manipulate ports . A port is an obj ect referring 
to an inputjoutput device. A channe l creates one or more 

ports f or each capabi l ity requested by the electronic 

20 assistant and manages the ports throughout the connection . 

The port connects to the hardware device 286 that actua l ly 

has the capability . Ports can also be thought of as 

f i lters . For example , a speech recognition port is not an 

audio port ; it takes audio and then converts it ( i . e . , 

25 f ilters it) to a menu selection. 
The VM also has interna l  resources including timers 

288, a bus 3 0 0, and user info objects 3 02. A timer i s  an 

obj ect that repres ents a timeout . For example , a timer 

obj ect is set for the t ime between DTMF keys and the t ime 

3 0  between retr ieving a parce l and actually receiving it . A 

bus is an obj ect that represents a data and control hardware 

bus , such as an MVIP bus or a TCP/ I P  bus . All obj ects 
connected to the bus can communicate with each other us ing 
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the same protocol .  A user info object is a cached pointer 
to the User object in the object database . A user info 
object is created for each user that calls their ass istants 
and logs in . 

5 The VM a l locates and deallocates sess ions as they 

are needed . When an incoming call arrives or a parcel is 

delivered to a user that does not a lready have a master 

session , the VM starts a new session. 

A resource manager in the VM performs resource 

1 0  management functi ons . For example , i t  keeps a pool of free 

and available recogni z ers and interactive-in and 

interactive-out resources 3 0 4 . I t  manages the ass ignment 
and deallocation of these resources and it notif ies 

requesters when resources (e . g. cha nnels ) are not available . 

15 It a ls o  holds onto reservations for resources when they are 

not currently ava i lable and as soon as a requested resource 

becomes ava i lable , it assigns that resource to the 

requesting sess ion . I t  also deallocates the interactive-in 
and interactive- out ports and recognition ports when they 

2 0  are no l onger needed for a channel ,  freeing them up for use 

by other channel s . 

Conference Objects : 

Conference objects are used by an agent and the VM 

to connect together multiple gadgets and their respective 

2 5  channels . The agent and the VM have s lightly different 

views of a conf erence object . The agents see only the 
active gadgets that the agent is in control of ; whi l e  the VM 

sees a l l  the active gadgets and the ir respective channels 

that are connected into a conference. 

3 0  The methods on conference objects are listed and 

described in the fol low ing table . 
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Method Description 

Add This is used to add an active gadget or a 
gadget into the con f erence . When a gadget 
is added, an act ive gadget is returned . 

Remove This removes an active gadget from a 
conference . 

SwitchOut This switches an active gadget out of the 
communications paths for the conference . 
The gadget remains part o f  the conference 
but it is not connected to the streams of 
communication with other participants . 
This allows an agent to carry on a dialog 
with a spec i f i c  active gadget without other 
participants o f  the conference hearing . 

5 Switchin This is the complement o f  switchout . It 
switches a switched-out active gadget back 
i nto the media s treams o f  the conference 
from which the active gadget had previously 
been removed . 

Createconference This creates a new conference .  

Changeconference All conference operations work on a current 
active conference . Change Conference 
changes the active conferenc e . 

Destroyconference This destroys a conference and deallocates 
all resources assoc i ated with that 
conference . 

In the described embodiment , active gadgets are 

1 0  always connected to a conference obj ect . I n  the case that 

there is only one active gadget , such as when a subscriber 

or in caller are convers ing with an electronic ass istant , 

then the active gadget is connecte9 to a spec ial form of 

conference called the idle conferenc e . 

1 5  Allocating Channels and Ports : 
To speed up the allocation o f  sess ions , the VM keeps 

a session poo� 3 08 containing sessions that are not yet 

assigned to users. As noted earlier , the electronic 
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ass istant hand les an incoming ca ller us ing a new sess ion . 

The VM allocated this session from its session poo l . The VM 

creates the sess ion pool at system startup time and refills 

it as necessary . 
5 type of agent . 

Each session in the pool is for a specific 

The VM also mai ntains channel resources , which are 
pools of channels or ports that the VM can allocate to 

active gadgets . The channel resource or port resource is 

responsible for managing the allocations and deal locations 

10  from its pool . 
In the described embodiment , upon start up o f  the 

system , the VM constructs the channel s  that are necessary to 
handle communications through the interf aces supported by 

the system. The channe l s  which are constructed have three 

15 poss ible modes : a l isten mode , an idle mode , or an outgoing 

cal l  mode . In the l i sten mode , the associated interface 

card is monitor ing the incoming line ( e . g .  the T1 line ) for 

incoming calls . I n  the outgoing mode , the interface card is 

set up to initiate a connection to its communications 

2 0  channel .  Idle mode i s  used during transitions . Upon start 

up , all of the channel s  that are constructed are put into a 

listen mode, ready to receive an incoming ca ll . 

As il lustrated in Figs . 18A-B , when an agent 150 

adds a gadget 3 36 to a s ession , the VM gets a channel 2 8 0  

2 5  ( Fig . 18A) , makes a connection on the channel ,  and creates 

an active gadget 152 ( Fig . 1 8 B )  that refers to the channel .  

The channel represents the actual .connect ion used to 

communicate with the user . 
Agents can add input , output , and recognit ion 

3 0  capabilities t o  gadget s , and the VM attaches ports with 

those capabi l it ies t o  the channel .  There are three types of 

ports : input ports , output ports , and recognition ports . An 

input port records audio into a meme . An output port plays 
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audio from a meme . A recognition port uses input from the 

user to make a se lection from a menu . 

Each port represents a capabi lity of a physical 

device, such as a l ine processing card or a voice 

5 recognition interface card . When the VM attaches ports for 
a g iven capab i l ity , it usually attaches more than one port . 

For example , in the described embodiment when an agent 

requests the recognition capability , the VM adds a voice 

recognition port for recogni z ing speech and a DTMF 

10 recognit ion port for recogniz ing DTMF tones . When the agent 

r equests the output capab i l ity , the VM adds multiple output 

ports , with each port handling a different audio format . 

Thi s  a l lows transparent support for hardware which uses 

d i f ferent audio formats . 

15 Presenting Memes and Menus : 
When the agent prompts the user with memes and 

menus , each port responds to the media or mogul that i t  

knows how t o  play o r  recogniz e . For example , the output 

port plays any audio med ia for system prompts , whi le the 

2 0  recognize port performs speech recognit ion to determine the 

user's select ion from a menu . For each channel, only one 

type of media is presented from each meme . When present ing 

memes , only one output port can present a meme at a t ime . 
When ana lyz ing a response , however , multiple recognition 

25 ports can be l i stening at the same time ; for example , one 

can be l i stening for speech and the other for DTMF tones . 

I f  DTMF tones occur , the DTMF recognition port cancels the 

speech recognition port that was li sten ing for speech . 

Likewise, if speech occurs f irst, it cancels the DTMF 

3 o recogn ition port . 
For example , consider the " Ca l l  Whom? " meme 

previous ly di scussed . Referring to Fig . 19 , when the 
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presenter 160 passes the " Ca l l  Whomn meme 19 2 and contact 

menu 194 to the act ive gadget 1 5 2 , the VM presents the meme 

to the col lection of ports 2 8 2 attached to the channe l  2 8 0 .  

The aud io output port knows how to p l ay this meme , so it 

5 takes the meme and plays it . Next , the VM presents the menu 

to the collection of ports attached to the channe l . Both 
the DTMF and VPC recognition ports know how to use thi s  

menu , so they take it and begin l istening for DTMF tones or 

speech ( respectively) .  Once the VPC recognition port 

1 0  detects speech , it cancels the DTMF recognition port , 

matches the speech against the menu , and returns the menu 

p ick to the presenter . 
When the VM presents a meme l i st to a coll ecti on o f  

ports, each output port looks at the f irst meme in the list 

15 and any successive memes that have the same audio format. 

If an output port can play the memes , it removes them from 
the meme list , · plays the memes in s equence , and returns the 

remainder of the l ist to the VM . The VM presents the 

remainder of the l ist to the ports agai n , and the process 

2 0  continues as before until there are no memes left on the 

meme list . 

Sw itching channels 

The VM is a lso responsible f or connect ing and 

switching calls . It keeps track o f  a l l  connections between 

2 5  gadgets and it uses the conference obj ect to connect and 

sw itch cal l s . A conference object can connect multipl e  

channels into a s ingle sess ion . For example , to arrange a 
conference cal l , an electronic ass istant places calls to 
each part ic ipant and then uses the conference obj ect to 

JO connect the part icipants' channels into a s ingle sess ion . 
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peta iled Arch it ecture and Internal pes ign of Agents 
The system agents use a variety of application 

services to carry out its duties . Fig . 2 0  shows the 

functiona l relationships between the agents and these 

5 app l ication services . 

Tasks 3 5 0 are part o f  a n  assistant layer 3 52 but are 

not used by the uti l ity agents 3 54 . The assistant uses the 

MMUI 3 56 ,  parcels 3 58 , database uti l ities 36 0 ,  and 
misce l laneous uti l ities 362 , which i n  turn depend on the VM 

10 3 6 4  and obj ect database 366 . Database utilities are a set 

of macros for access ing the database , whi l e  miscellaneous 

util ities are a set of standard data structures and 

containers ( such as strings and bit arrays ) . The utility 

agents use parce l s  and database util ities and other VM 

15 services ( e . g. access to channels, gadgets and active 

gadgets ) carry out the ir duties . The parcel mechanism is 

layered on top.of both the VM and the database utilities . 

Although the functi onal diagram shows the agents 

relationship with the rest of the architecture, it does not 
2 0  show the dynamics o f  a l ive sess ion . 

Fig . 2 1  shows a sample assistant sess ion . At the 

bottom of the sessi on , the MMU I , VM and parce l l ibraries 

368 , 37 0 and 3 7 2  are l inked in. The active gadget 374 , 

which the a s sistant uses to communicate w ith the user , is 

2 5  layered directly o n  t op of the channel 3 7 6  itself . When the 

assistant takes a task 377 o f f  the task l ist 3 7 8 , the task 

and presenter 3 8 0  may pass menus 38 2 and memes 3 8 4 to the 

active channel or send parcel s . I n  e ither case , the VM 

l ibrary sends an IPC message 3 86 to the VM , and the VM 

3 0  carries out the action . A s  part o f  carrying out the 

assistant ' s  a ct ions , the VM may send IPC messages back to 

the session . The VM l ibrary converts these messages back to 
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the obj ects famil ia r  to the ass istant . The task may return 

menu picks , memes , and parcels to the assistant . 

As noted ear lier , conceptually , there are three 

k inds of agents , name ly , agents , user agents , and 

5 assistants . In the class hierarchy , however , only agents 

and ass istants have c lasses ; user agents do not have a 

c lass . 
The Agent c lass 398 is the base class for a l l  agents 

and ass istants . Fig . 2 2  shows the Agent class and other 

10 closely related classes, including , Sess ion, ActiveGadget, 

Parcel , and Task c lasses . Also, there is a PersistAgent 

c lass , which holds the persistent data for an agent . ( In 

F ig . 2 2 , solid l ines represent subclasses and dashed l ines 

represent friend classes . )  

15 Generally, the most important operations that are 

2 0  

carried out by an agent are performed on the Sess ion , Agent , 

or ActiveGadget , as outlined in Table 3 .  

Class Operations Performed 

Sess ion Manipulating gadgets 
Handl ing parcels 

Agent Handl ing tasks 
Handling contents of parcels 

Act iveGadget Presentat ion of prompts 
Col lection o f  response s  
Manipulating capabilit i es 
Training 

TABLE 3. 

The fol lowing subsections describe Ses s i onAgent , 

ActiveGadget, PersistAgent , Task, Parcel , and ParcelContents 

2 5  classes in more deta i l . 
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The Sess ion Class : 
The Sess ion class is a subc lass o f  the Cl ient class , 

which provides it with the capabil ity of being an RPC client 

in the VM . The session provides the thread of execution for 

5 the agent and keeps track o f  the Interprocess Communication 

1 0  

15 

2 0  

25 

( IPC ) connection to the vmserver process. 
The Session class consi sts o f  the fol lowing data 

members : 

• 

• 

• 

• 

• 

• 

• 

A socket , whi ch i s  used for communicating with 
the vmserver process ( inherited from Cl ient 
c lass ) 

An obj ect ID ( inher ited from Cl ient c lass ) 

A pointer to its e l f  ( inher ited from 
C lient c l as s ) 

A reference to the user obj ect 

A po inter to the focus gadget 

A l ist of gadgets 

A list of p arcels 

The Session class conta ins member functions for : 

• 

• 

Managing gadgets . The s et includes functions 
for adding, removing , and connecting gadgets 
and getting and setting the focus gadget . 

Handl ing parcels . The set includes functions 
for s ending parcels, retr ieving parcels , 
reply ing to parc el s , and queueing parce l s. 

• Mak ing a master sess ion out of the current 
session. 

The Agent class : 
The Agent class is a subclass of both the Typed and 

3 0  ParcelHandler classes . The Typed c lass i s  the pr imary bass 

class. It provides run-t ime checking and member functions 
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5 

1 0  

15 

2 0  

for downcasti ng obj ects . The ParcelHandler class is a base 

d ispatcher c l ass for handling parcels and gives agents the 
abi lity to communicate with one another us ing parce l s . 

The Agent class cons ists of the foll owing data 

members :  

The 

• 

• 

• 

• 

• 

• 

• 

Agent 

• 

• 

A name ( inherited from Typed) 

A type ID ( inherited from Typed) 

A pointer to the session ( inherited from 
ParcelHandler )  

A timeout ( inher ited from ParcelHandler ) 

A task stack , which contains a linked list of 
task obj ects to be executed by the agent 

A pointer to the active gadget 

A pointer to the persistent agent 

c lass contains member functions for : 

Hand l ing tasks . This set includes functions 
for adding tasks , removing tasks , getting the 
next task from the task stack , performing a 
task , executing a task , and cancel li ng a task . 

Returning the active gadget and pers istent 
agent . 

• Handl ing each type of parcel contents 
( Parce lContents c lass ) .  These member functi ons 
are inherited from the ParcelHandler class . 

2 5  Each subclass o f  Agent contains any obj ects belonging to 

that type of agent . For example , ·the subclass for the 

assistant contains the hand and hand history, whi l e  the 

subclass f or the courier agent contains the list of parcels 

to be del ivered . I n  addition , each subclass of Agent 

3 0  conta ins methods for a l l  actions carried out by the agent 

that are not tasks . 
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l.O 

A l l  agents fol low the same bas i c  ske l eton of 

operations . Spec ifica l ly , an agent carries out the 

following operations in its main process ing l oop : 

• Creates a session 

• Creates an agent session within the session 

• Enters the perform method to perform tasks 

• Continues performing tasks unt i l  there are no 
more tasks or an excepti o n  is rece ived 

• Deletes its session 

• Exits 

The Agent : : perform ( )  method gets the next task on 

the task stack and performs it until there are no more tasks 

on the task stack. Uti l ity agents , such a s  the cron agent 

and postmaster agent , however , do not use the task stack or 

1.5 tasks . Each uti lity agent knows how to handl e  a single type 

o f  parcel ,  so it provides its own per f orm ( )  method that 

wa its to receive a parcel and then services it . 

The main routine for a complex agent , such as the 

e l ectronic ass istant , has the basic operations j ust 

2 0  presented , but includes many additional operations , such as 

ones for initializ ing the memes in the database , looking up 

the s lot of the vmserver process , looking up the subscriber 

to which it belongs , getting the focus gadget , and so on . 

The ActiveGadget clas s : 

25 The ActiveGadget c lass is der ived from the DB class , 

although it i s  not actually stored in the database 

current l y .  The DB class is the primary subclass of Typed and 
it conta ins al o f  the obj ects stored in the database . The 

ActiveGadget c lass cons ists of the f o l lowing data members : 
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• A po inter to the channe l  in the VM 

• A pointer to the meme l ist 

• A pointer to a menu 

The Act iveGadget class contains member functions for : 

• Presenti ng a meme and collecting a response 
from a menu. 

• Adding and removing capabi lities. 

• Training utt erances . The s et includes 
functions for starting training , col l ecting 
utterances , adding tra in i ng ,  completing 
training and aborting training . 

The ActiveGadget c lass defines operators for : 

• Presenting information to the user ( <<) 

• Recordi ng information from the user ( >>) 

1 5  Gadgets store the " address " a t  which a user can be 

2 0  

2 5  

3 0  

reached . There are the following types o f  gadgets : 

PhoneGadget , which describes the address of a 
telephone -- the prefix , country code, c ity code , 
area code , number , and extension . 

AgentGadget, which descr ibes the address of an 
assistant a pointer to its subscriber ' s  user 
obj ect . 

ArdisGadget, wh ich describes the address of an Ardis 
pager . 

SkyTel PagerGadget , which describes the address of a 
SkyTel pager -- a pager ID.and security ID . 

Numer i cPagerGadget, which describe the address of a 
numeric pager -- a phone number . 

socketGadget , which describes the address of a data 
network -- a hostname , service , and service type . 
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Theoretical ly ,  any agent can use any type of gadget . 

Certain agents , such as the courier agents , are specialized 

t o  dea l with parti cular kinds of gadgets . For example , the 

system courier agent knows how to deal with the AgentGadget , 

5 while the Skytel courier agent and Numeric Pager couri er 

agent know how t o  deal with the SkyTel PagerGadget and 

NumericPagerGadget respectively . 
To use a gadget to communicate with a user , an agent 

adds it to the sess ion to obtain an active gadget . Then , 
1 0  the agent can send and receive information over the active 

gadget . 

The PersistAgent class : 
The Pers istAgent c lass has no data members or member 

functions . Each subcl as s  o f  PersistAgent provides data 

15 members for its agent's persistent data and member functi ons 

for accessing the data. For example , the pers istent 
assistant contains the subscriber ' s  box , while the 

persistent cron agent contains a list of cron events . 

2 0  

The Task class : 
The Task c l as s  is derived from the both the DB c lass 

and the Fie ldParent c lass . The Fie ldParent class gives a 

task a way of knowing whether it is changed, completed , o r  

cancelled . 
The Task class consists of the fol l owing data 

25 members : 

3 0  

• What has changed ( inherited from FieldParent ) 

• Whether the task is complete ( inherited from 
FieldParent ) 

• Whether the task has been cance l l ed ( inherited 
from Fie ldParent ) 
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• A pointer t o  the agent 

• A pointer to the active gadget 

• A pointer to the sess ion 

The Task class contains member functions for : 

• Processing executing , and cancelling tasks . 
These functi ons are protected and accessed only 
by the Agent clas s . 

• Returning and setti ng the active gadget . 

• Returning and setting the agent . 

• Returning and setting the sess ion . 

Each subclass of Task contains protected member functi ons 

for processing and executing that task . 

The Parcel c lass : 

The Parcel class i s  derived f rom the DB c lass and 

1 5  has the fol lowing data members : 

2 0  

2 5  

• The address o f  the recipient 

• The address of the sender 

• A parcel ID 

• A message I D  

• A reference to the contents of the parcel 

The Parcel class has member functi ons for accessing data 

members of the class . It also has operators for : 

• F i l ling an RPC output buf f er with the parcel 
(<< ) .  

• Removing a parcel from an RPC input buf fer 
(>>}. 
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The Parce lContents class : 

The ParcelContents class is der ived from the DB 

c lass , and is an abstract class . The ParcelContents class 

contains no data members and a single member function for 

5 process ing the c ontents of a parcel .  

10 

Each subclass of ParcelContents contains data 

members appropriate for the parcel type , such as a reminder 

or even another parce l . Each subclass also has a member 
function for process ing its particular content . 

S etting up the focus gadget : 

The focus gadget is a specific active gadget that an 

assi stant must use to communicate with a user . In the case 
o f  a phone gadget , the focus gadget has speech-recognition 

resources associated with it . 

15 When the VM starts a sess ion for an incoming call , 

it equips the sess ion with a focus gadget , Focus , whi ch is a 

data member o f  Sess ion . For phone c a l l s , this focus gadget 

is of type PhoneGadget . The assistant uses this f ocus 

gadget to communicate with the subscriber , contact , or non-

2 0  contact that i s  cal l ing . Bef ore the assistant can use the 

focus gadget suppl i ed with the sess ion , it must take the 

following actions to set it up : 

2 5  

1. Obta in the focus gadget with the get_focus member 
functi on . 

2 .  Set any attributes needed on the focus gadget . 

3 .  Add any necess ary capab i l ities to the focus gadget . 

4.  Answer the cal l  on the focus gadget . 

In the case where a sess ion is started because of a parcel 

del ivery , the VM does not create a f ocus gadget. In this 

3 0  situation , the ass istant attempts to locate and notify the 
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subscriber by making an outgoing ca l l . Before the assistant 

can communicate with the person being called, it must take 

the following actions to set up a f ocus gadget : 

1 .  Determine the gadget that corresponds to the 
subscriber ' s  location . 

2 .  Obtain a focus gadget by adding the gadget to the 
session . 

3 .  Set any attributes needed on the focus gadget . 

4 .  Add any necessary capab i l it i e s  to the focus gadget . 

1 0  Once the focus gadget i s  set up, the ass istant can 

communicate with the user using memes and menus and 
manipulate the gadgets as necessary t o  make additional 

calls, place users on hold, and connect users . 

Obta ining additional active gadgets : 

1 5  Theoretical ly, agents can add any gadget to a 
session with the Session : add(Gadget ) member function . When 
the agent adds the gadget, it receives an active gadget in 

return, and the focus is a lready set to that active gadget, 

making it the focus gadget . 

2 0  Each standard place (home, work, car, mobi le , other ) 

f or each contact is repre sented by an addressable gadget 

obj ect ( e . g . a PhoneGadget obj ect ) that can be added to a 

session . For example , if a subscriber asks the assistant to 

p lace an outgoing phone call to a contact , the ass istant 

2 5  obtains the phone gadget for the correct p lace ( such as 

work) , and adds it to the ses s i on. 
When the agent adds a gadget to a session , the VM 

obtains a phone l ine and dials the number spec if ied i n  the 

gadget . The VM does not create an active gadget and give it 

3 0  to the agent until the call connects successful ly. The 

criteria for successful connection is var iable ; it can mean 
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the phone rang several times or that someone answered the 

phone. I f  the cal l  fails to connect , the VM does not create 

an active gadget , and add operation f a i l s  f or the agent . 

Sett ing attr ibutes and capab i l it ies : 

5 Befor e  the agent communicates over the active 

gadget , it must set any attributes and capab i l ities that it 

needs for communicating with the user . 
Attributes specify which medi a  get presented in a 

meme and can be thought of as properties o f  MMUI obj ects . 

10 The language and type o f  prompts ( brief , dialog , 

instructional) used by the assistant are examples o f  

attributes . Most attributes are set as part o f  the user 

pref erences mechan i sm in the ass istant . When the assistant 
starts up , i t  sets attributes on the f ocus gadget for each 

15 user preference. Whenever the user changes a preference , 
the ass istant sets the appropriate attribute . 

2 0  

2 5  

The VM currently provides the fol lowing set o f  

capabil ities : 

• WfinterOutCap , which provides audio output 

• WfinterinCap , which provides audio output 

• W fRecogni z erCap , which provides speech and DTMF 
recognition 

• WfFaxinCap , which provides fax input 

• W fFaxoutcap , which provides fax output 

• WfA l l Caps , which provides a l l  capab i l ities 

The ass istant can set capabil ities when it sets up the focus 

gadget or anytime dur ing the session with the user . For 

example , i f  the user asks to fax some information , the agent 

can add the fax capabi lity to the active gadget for carry ing 

3 0  out that user request . 
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Answering the focus gadget : 
For incoming cal ls, the as sistant must answer the 

focus gadget with the ActiveGadget : : answer member funct ion , 

wh ich picks up the cal l  and stops the ring tone. After the 

5 ass istant answers the call , it can begin communicating with 

the user or cal le e  ( e . g .  it could be a fax machine that 

cal led ) . 

Connecting gadgets : 

Agents can connect , disconnect , and reconnect 

10 gadgets as needed during a sess ion . To connect gadgets that 

are located in separate sess ions, agents use a separate 
obj ect , the Conference obj ect . Once a connection is 

e stabl ished , agents can disconnect and reconnect gadgets to 

p lace users on hold and connect them back in . 

15 Parcel s : 
Agents use parcels to communicate with one another . 

A parcel cons ists o f  a target ( addressee ) ,  whi ch can be a 

user or a ses s ion , and content (ParcelContents class ) . 
Parcels are del ivered to t�e addressee ' s  sess ion . I f  the 

2 0  addressee i s  an agent that can have more than one session 

running , the parcel is a lways del ivered to the master 

sess ion . 
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Table 5 describes the parce ls that are used by 

agents. 

ParcelContents 

ConnectParcel 

Courier Event 

CronEvent 

MSFEvent 

NewMai lEvent 

Parcel / Contents Types 

Description Sendinq or 
Receivinq Agents 

contains the caller Assistant 
requesting a connection and 
their name recording , a 
conference obj ect , and the 
response from the callee 
and the caller . The 
ass istant uses thi s  parcel 
to negotiate connections 
between incoming cal lers 
and subscribers . 

Contains a bond to the 
message to send , the l i st 
of addressees to which to 
send the message , and the 
number of retries l eft . 
The Postmaster agent uses 
this parce l to submit 
messages to courier agents 
for delivery . 

Contains a parce l to be 
del ivered and the time at 
which it should be 
delivered . The a s s i stant 
uses this parcel to submit 
reminders ( or any other 
items that need del ivery at 
a specific time ) to the 
Cron agent . 

Contains a bond to a 
mes s age . The ass is tant 
uses this parcel· to submit 
messages to the Postmaster 
agent for de l ivery. 

The courier agents uses 
this parcel to indicate to 
the ass istant that they 
have j ust del ivered a 
message . 

- 6 3  -

Postmaster 
agent , SkyTel 
courier agent , 
system courier 
agent 

Assistant , Cron 
agent 

Ass istant , 
Postmaster agent 

Assistant , 
system courier 
agent , SkyTel 
courier agent , 
Secret agent 
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Parcel.Contents Description sendinq or 
Receivinq Aqents 

PostalEvent Contains a bond to the Postmaster 
message to send , the l i st agent , SkyTe l  
o f  addresses to which to Courier agent 
send the message , and the 
number of retries l eft . 
courier agents use thi s  
parcel to request that the 
Postmaster retry del ivery 
o f  a message . 

Reminder Event Contains a reminder . The Ass istant 
assistant uses this parce l 
to package up a reminder . 

Assembl ing parcels 
To assembl e  a parcel , the agent uses the Parcel 

5 c onstructor and speci fies the ParcelContents c lass as an 

argument . The agent can then fill in the appropriate fields 

in the parcel ' s  contents . 

Sending and receiving parcels 
To send a parcel , rep ly to a parcel or retrieve a 

10 parcel , the Sess ion class provides the following member 

funct ions : 
send_parce l 

reply_to_parcel 

retr ieve _parcel 

15 When replying to a parcel , the VM automatically addresses 

the parcel to a spec ific sess ion rather than a specific 

addressee . 

Pass ing the same parcel back and forth : 

Agents can pass a parce l back and f orth , amending 

2 0  its contents each time , as a means of negotiation . As an 

example of us ing parcels in this manner , cons ider how the 
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ass istant handles calls . When a subscriber cal ls a contact, 

there is no negot iat ion involved in connecting the telephone 

cal l . There is a three-part handshake invo lved in 

connecting a contact to a subscriber in the f o l l owing two 

5 situat ions : 

An outside contact cal l s  a s ubscriber ; 

A contact that happens to be a subscriber cal l s  
another subscriber who is logged into the system 

Referring to Figs . 2 3A-D , the three-part handshake involves 

1 0  the fol lowing steps : 

1 5  

2 0  

2 5  

3 0  

1 .  When a contact cal ls a subscriber , the e lectronic 
assistant 4 0 0 for the contact ' s  session 4 0 2  sends a 

connect parcel 4 0 4  to the master session 4 06 ( Fig . 

23A) . The parcel indicates that the cal l er is 

2 .  

requesting a connection to the subscriber and 

contains a reference to the c ontact ( or a dummy 

contact i f  the cal ler i s  not a known contact ) . I f  
there is no master session, the VM starts one . 

When the electronic assistant for the master session 

4 06 receives the connect parcel 4 04 ,  it checks to 

see if it has the f ocus gadget 4 08 , which indicates 

it a lready has a session running with the 

subscr iber . If the electron i c  a s s i stant does not 

have the focus gadget , it means that the session was 

started because it received a parcel, and it needs 

to try to locate and noti�y the subscriber in order 

to get the focus gadget . Once the electronic 

ass istant has the focus gadget , it asks the 

subscriber whether or not to connect to the contact . 

I f  the subscriber says yes , the e l ectronic assistant 
for the master sess ion sends back the connect parcel 
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5 

1 0  

3 .  

4 0 4 and indicates within it that the connection 

request has been accepted ( F ig . 2 3 B ) . 

When the e lectronic assistant for the contact ' s  

sess ion receives the connect parce l ,  it sends it 

back with the indication to go ahead and make the 
connection ( Fig . 2 3C ) . When the electronic 

ass istant for the master sess ion rece ives the 

connect parcel ,  it connects the two gadgets and 

moves the contact ' s  act ive gadget into the master 

session ( Fig . 2 3 0 ) . 

The way in whi ch conference obj ects are used 
handling communications is illustrated in F igs . 25A-D , which 

diagram the steps in creating a conf erence obj ect for 

establ ishing a call from one subscriber to another 

1 5  subscriber . I n  this example , i t  is assumed that both 
subscribers are init ially interacting only with their 

electronic ass istants and thus are connected to idle 

conf erence obj ects . This is illustrated in sess ion A by a 

focus gadget 4 0 1a connected to an idl e  conference obj ect 

2 0  4 0 3 a  and in sess ion B by a focus gadget 4 0 1b connected to an 

idle conference obj ect 4 0 3 b .  

Subscriber A initiates the call by instructing his 

electronic assi stant to establish a connection to subscriber 

B .  In respons e , the VM checks whether subscriber B is in 

2 5  session , i . e . ,  whether a master sess i on i s  running for 

subscriber B .  I f  subscriber B is in sess ion , the VM 

notif ies subscri ber A ' s  e lectron ic assistant that subscriber 

B is in a session on the system . This information is 
communicated to subscriber A ,  who then is given the 

3 0  opportunity to confirms his request for a connect ion . When 

subscriber A conf irms his request f or a connect ion , his 

electronic assistant sends a conference request 4 0 5 to 
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subscr iber B ' s  e l ectr onic ass istant and the VM creates a 

conference obj ect 40 7  for the requested connect ion ( Fig . 

2 4 A ) . 
If subscriber B indicates to his electronic 

5 assistant that he wil l  accept the requested connection, his 

electronic ass istant sends an acknowledgment ( ACK) back to 

the electronic assistant for subscriber A ( Fig .  2 4 B ) . In 

response to receiving the ACK from subscriber B, subscriber 

A's electronic assistant constructs a conference parcel 4 09 

1 0  i dentifying the confer ence obj ect 4 07 which has been created 

for the connection , connects itself into the conference 

obj ect 4 07, and sends the conference parcel 4 09 to 

subscr iber B ' s  e lectronic assi stant ( Fig . 2 4 C ) . 

When the e le ctronic ass istant for subscriber B 

15 rece ives the conference parce l from subscriber A ,  it 

extracts the i dentity o f  the conference obj ect from the 
parcel ,  removes its active gadget from its idle conference 

obj ect , and adds its active gadget to the newly received 

conference obj ect 4 07 ( Fig . 2 40 ) . At this point, 
2 0  subscr ibers A and B are switched together and their 

e lectronic assistants let them know that they are connected 

by saying "Go ahead". 

The Funct iona l ity o f  The Electronic Ass istant 
The set of commands that are accessible to the 

2 5  subscriber are presented in Exhibit A .  The vari ous tasks 
whi ch the electronic assistant can execute imp lement the 

funct ional ity associ ated with these commands . 

The fol low ing are more detai led descr ipt i ons o f  

various functions that the electronic assistant per forms for 

3 0  its subscr iber using the mechanisms described above. The 

functions that are descr ibed include among others : ( 1 )  

handl ing an incoming ca l l  to a subscr iber, ( 2 )  creat i ng a 
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contact, ( 3 )  creating a reminder, and ( 4 )  notify ing the 

subscriber of a reminder . 

Handl ing an Incoming Call : 

First , we describe how the system handles an 

5 incoming call from a caller ( i . e . ,  B ill Bishop) to a 

subscriber ( i . e . ,  Jim Smith ) . The system ' s  cal l  handl ing 

functi ons are invoked when a caller places a call to the 

subscriber ' s  phone number . The central office not i fies the 
system of an incoming call by placi ng a r ing s ignal on a T1 

10 line into the system . The interface card that i s  monitoring 

that T1 line responds to the ring s i gnal by picking up the 

line and acquiring a 4 -digit s equence o f  touch tones 

identi fying the- extens ion that is being called . The 

interface card generates an event for the virtual machine . 

15 The virtua l machine determines from the hardware what number 

was called and from that determines the identity of the 

subscriber being called . 
Upon receiving an indication o f  a n  incoming call , 

the VM starts up a sess ion, i . e . , a s ingle thread of 

20 execution, that will be ass igned to handl ing that call . 
When the VM server spawns the sess ion, a handshake occurs 

between the sess ion and the VM server to enabl e  the two 

entities to communicate with each other . As part of the 
handshake, the server process passes t o  the session an I D  of 

25 the subscriber for whom the session i s  being started up . 

Thus, the session is able to immediately e stablish a 
reference to a user obj ect in the database that contains the 

stored informat ion for the subscr iber. 
In addit ion to receiving the I D  of the user for 

3 0  whi ch the sess ion has been started, the VM also passes up 

the identity of the channel out of which it constructed an 
active gadget. The act ive gadget represents the 
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communication path to the incoming c a ller . The active 

gadget represents the particular communications l ine that 

the call came in over, in thi s  case a phone line . Until the 

capabi l ities are added , the active gadget simply represents 

5 a channel with no input or output capabilities . Therefore , 
to enable the system to play prompts ,  record incoming 

s ignals , and perform voice and DTMF recognition on the 

channel ,  the assistant adds capab i l ities to the active 

gadget . For example , the ass i stant adds interactive-out 

1 0  capabi l ity ,  interactive- in capab i l ity and recognition 

capab i l ity . The capabi l ities that are added to the active 

gadget map to ports which the VM a tt a ches to the channel .  

For example , interact ive-out capab i li ty maps to an audio-out 

port for play ing audio , the interactive-in capability maps 

15 to audio-in port for recording speech) , and the r ecognition 

capab i lities map to speech recognition and DTMF ports . 

Once the capabi l it ies are set up , the electronic 

assistant i nvokes an answer cal l  task to handle the incoming 

cal l . Referring to Figs . 2 4A-B , the answer cal l  task 

2 0  engages in a dialogue with the cal ler to collect certain 

information which w i l l  be necessary to beginning execution 

of the task . I n  general terms , the answer ca l l  task 

initial ly has two fields of information that must be f i l led 
in : WHO is cal l ing and WHAT does the caller would like the 

2 5  electronic assistant to do . 
When an incoming cal l  arrives for a given subscriber 

there are a number of ways in whi ch the assi stant might 

handle the ca l l , depending on the preferences which the 

subscriber has previously selected . The ass istant might 

3 0  directly forward the cal l  to a tel ephone on the subscriber ' s  

desk phone , it might s imply offer to take a message from the 

incoming ca l ler , or it might attempt to locate the 

subscriber and offer to connect him to incoming call once he 
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is located . I n  handling the call , the answer cal l  task 

f irst checks the subscriber ' s  status to determine which 

preference he has selected ( step 5 0 0 ) . 
In the described embodiment, it i s  assumed that the 

5 ca ller wishes to have a connection established with the 

subscr iber, thus the caller is not offered any options for 

responding to the second question . However , in a lternative 
embodiments , the answer ca ll task could be modi f ied to o ffer 

the cal ler the option to leave a message , to specify the 

1 0  prior ity o f  the cal l, or t o  send a page , among other things . 

Also note that i f  ANI ( automatic numbe r  

identif ication ) is supported , the interface c ard could have 

str ipped off the ANI signal that it rece ived from the 

central off ice and suppl ied it to the e lectronic assi stant 

15 for the ses s ion . I f  that number mapped to a contact in the 
subscriber's contact l ist , the electroni c  ass istant could 
supply the "Who ? "  entry automatica l ly without engaging in 

dial og with the cal ler . Even in that case , however , it may 
sti l l  be des irable to engage in a dia log with the cal ler to 

2 0  confirm the caller ' s  identity . 
After the answer call task determines that the 

subscriber wants cal ls screened, the answer cal l  task 

attempts to ident ify the caller ( step 5 0 4 ) .  The electronic 
assistant instruction passes an obj ect ( i . e . , a meme obj ect ) 

2 5  to the active gadget instructing it to say " Please say your 

name . " It also passes the subscriber ' s  contact menu to the 

gadget so that the caller ' s  rep ly· can be matched against the 

subscriber ' s  contacts to determine whether or not the caller 

is a known contact . The electronic assistant asks the 

3 0  gadget to return the identif ied name. 

The gadget presents the " Please say your name " meme 

to the channe l. The channe l presents the meme to the 

col l ection of attached ports and the appropriate port p lays 
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the meme by retrieving the stored audio version from the 

systems database .  

Upon receiving the ca ller ' s  spoken response, the 

channel attempts to match the response aga inst responses 

5 stored for known contacts i n  the contact menu . The result 

which is passed up to the e lectronic ass istant will either 

be the identity o f  a known contact or an indicat ion that its 

an unknown contact . I f  it is an unknown contact, the answer 
call task invoke s  a take a message task which offers the 

10 caller the opt ion to leave voice ma i l  f or the subscriber 

( step 5 06 ) . I f  the c a l ler is a known contact, the 

electronic ass i stant determines whether the known contact 

is, in fact, the subscr iber for whom the e lectronic 

assistant i s  acting ( step 5 08 ) . I f  the electroni c  assistant 

1 5  determines that the c a ller i s  the subscr iber , the electronic 

assistant authenti cates the subscr iber by asking for a 

password before a l l owing h im to have access to the system 

commands ( step 5 1 0 ) . Once the identi fy o f  the subscr iber i s  

verified, the electr on i c  assistant not i fies the subscriber 

2 0  o f  all new messages that have been stored s ince he last read 

them and it starts the command task which gives the 

subscriber acces s  to the set of commands for contro lling the 

electronic ass istant ( step 5 12 ) . 

I f  the cal ler i s  not the subscr iber, the electronic 

2 5  assistant checks the subscr iber ' s  contact l ist to determine 

the pr ior ity of the cal l er ( step 5 16 ) . Recall that the 
subscriber ' s  contact l ist inc ludes· the subscr iber ' s  

designation of each contact ' s  pr ior ity ( i . e . ,  normal or 

high ) . The pr ior i ty indicates the importance of ca lls that 

3 0  are received from the cal ler . 
While checking the pr ior ity o f  the cal ler , the 

electronic ass istant also checks the data structure for the 

contact to determine whether there ar e any voice messages 
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left for the cal ler by the subscriber ( step 5 18 ) .  I f  there 
are voice messages , the electronic assistant invokes a 

del iver mes sage task which asks the cal ler whether or not he 

wishes to hear the voice messages left by the subscriber 

5 ( step 5 2 0 )  . 
The deliver message task performs the following 

s equence of events. First , the electronic assistant s ends a 
meme to the channel instructing it to say to the cal ler " I  

have a message , would you l ike to receive it? ". It a ls o  

1 0  passes a pointer to the stored voice message i n  its message 

database . The cal ler responds by pressing the appropriate 

buttons on the touch-tone phone . I f  the caller presses 11 9 " 

for "yes " , the audio-out port retrieves and plays the 

appropriate media representation o f  the stored message . 

15 After the message i s  played , the electroni c  assi stant checks 

whether there are any other unplayed messages , and i f  there 
are , it goes through the same sequence of operat ions to 

present the other messages to the ca l l er .  

Note that the deliver-message task of the described 

2 0  embodiment does not perform any verification o f  the cal ler ' s  

identity. I t  may , however , be des irable to do so . Thi s  can 

easi ly be done by modi fying the task to request a 

verif ication such as a password . 

After the deliver message task is complete or i f  

2 5  there a r e  n o  voice messages for the caller , the electronic 

a s s i stant checks the availabil ity of the subscriber ( step 

5 2 2 } . The subscriber has the ability to designate his 

avai labi lity through the "I Will Be" command ( described 

elsewhere ) .  This information is stored in the database as 
3 0  part o f  the subscriber ' s  user obj ect . 

After ident ifying the subscriber ' s  ava ilability , the 

electroni c  assistant determines whether or not to attempt to 

establ ish a connection to the subscr iber ( step 5 2 4 ) . In the 
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described embodiment , the determination is based on whether 

the cal ler has high enough pr iority to meet the avai lability 

criteria established by the subscriber . For example , if the 
cal ler is identif ied in the database as a normal prior ity 

5 contact and the subscriber has indicated his avai labil ity to 

be "taking important ca l ls " , then the e lectronic assist ant 

does not attempt to establish a c onnect ion to the subscribe r  

f or this particular c al l . O n  the other hand , i f  the 

contact ' s  priority is designated as h igh priority , then the 

1 0  e l ectronic assistant performs the operations necessary to 

establish a connection with the subscriber . 

The decision algorithm in the described embodiment 
is a very simple one . A lternative embodiments might use 

much more e laborate a lgorithms to f i lter the caller ' s  

15 request for a connection to the subscriber . For example , 

the decision could take into account other information about 

the caller such as h i s  j ob description , or the i dentity of 

the company from which he i s  cal li ng. A lso , it would be a 

s imple matter to let the pri or ity o f  the c a l ler change to 

2 0  ref lect the number of cal l s  that the subscriber has 

initiated to that caller within s ome preselected period o f  

time . A contact that the subscriber calls frequently would 
have a prior ity that i s  higher than a contact to whom the 

subscr iber rarely p laces a call . 

25 If the deci sion is made to not attempt a connection 

to the subscriber , the electronic a s s i stant invokes a take 

message task ( step 5 2 6 ) . In general ,  the take message task 

reports to the caller that the subscriber is not available 

at that moment and asks the cal ler whether or not he wishes 

3 0  to leave vo ice mai l  for the subscriber . After the take
message task is complete , the electronic assistant performs 

whatever operat ions are necessary to d isconnect from that 

channel and t erminate the sess ion for that cal ler . Thi s  
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includes , for example , freeing up the resources that were 

required to support the connection from a caller by 

str ipping o f f  the capabi lities that are associated with the 

active gadget and deallocating the audio-in , aud io-out , and 

5 recognition ports from the channel so that they may be used 

by other sessions . 
I f  the subscriber has indicated that he i s  ava ilable 

to receive cal l s  from that contact , the answer cal l  task 

performs the steps that are necessary to establish the 

1 0  connection ( step 52 8 ) . To further i llustrate the operation 

of parcel mechanism , the exchange of parcels that takes 
place to ass i st in establishing the connection wi l l  also be 

described . 
The answer cal l  task in the c a ller's sess ion sends a 

15 connect parc el addressed to the subscriber . The connect 

parcel requests that a connection be established with the 

subscriber and. it identifie s  the cal l er's session . The VM 

handles the delivery of the parcel .  I f  the VM determines 

that no master sessi on currently exists , it spawns a new 

2 0  sess ion which i t  designates as the master session and then 

del ivers the connect parcel to that master session . 

Once the master sess ion exists , it immediately 

checks whether any parcels have been del ivered to it . At 

this point it w i l l  discover the connect parcel that was sent 

2 5  by the caller ' s  ses s i on . I n  response t o  the connect parcel , 

the master sessi on checks whether it has the focus gadget .  
I f  it does not , it invokes a l ocate-and-noti fy task the 

purpose o f  which is to attempt to establ ish a connection 

with the subscriber . 

3 0  Referring to F ig . 2 6 ,  the locate-and-notify task 

f irst attempts to determine where the subscriber can be 

reached ( step 6 0 0 ) .  In the described embodiment , the 

assistant checks the subscr iber ' s  user obj ect for stored 

- 7 4  -

Page 441 of 820



W096/11542 
PCTIUS95/ll737 

schedules . There are two schedule data structures which are 

used to l i st the schedule for a user : a default schedule and 

an overr ide schedule . The default schedule indicates where 

the subscriber can typically be found throughout a normal 

5 day or throughout the days of a normal week . The override 

schedule that the subscriber can generate through the " I 

Wil l -Be11 or " Create-an-Itinerary " commands , override s  the 

default schedul e  f or the relevant periods of t ime . For 

example , the subscriber may usual ly be in his o f f ice on 

1 0  Mondays and his default schedule wil l  ref l ect thi s . 

However , on a particular Monday he may have to drive 

elsewhere to vis it a c l ient . He can generate an override 

schedule to ref l ect this change from normal rout ine . The 

override schedule would indicate that he is reachable 

1 5  through his mobile phone for the peri od of t ime that he is 

expected to be travel ing by car and that he is thereafter 

reachable at the client ' s  business l ocation f or another 

period of t ime . 
The subscriber could also set his location as being 

2 0  with a second subscriber whose schedule and whereabouts are 
known by the electronic assistant for the second subscriber . 

Once thi s  is done , the schedule of the f irst subscriber will 

track the schedule for the second subscriber who the f irst 

subscriber is with . 

2 5  The l ocate-and-notify task checks the subscriber ' s  

override s chedul e to determine whether the subscriber has an 

override for that time . If no override ex ists , the 

el ectronic assi stant checks the default schedule . I f  the 

default schedul e  identi fies a locat ion f or that t ime , the 

3 0  e lectronic ass istant can f ind the tel ephone number f or that 

l ocati on f rom the information stored in the subscriber ' s  
user obj ect . For example , if the default schedul e  indicates 

that the subscriber is scheduled to be at home at that 
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moment , the ass i stant l ooks in the user obj ect to find the 

telephone number associated with the home location, assuminq 

of course that the subscriber has provided one . 

Once the appropriate communi cations device and its 

5 number ( or address )  is identified, the e l ectroni c  assistant 

adds a qadqet representinq that device to the sess ion ( step 

6 04 ) . I f  the c ommunications device i s  the subscriber ' s  home 

phone , the qadqet that is added to the session is a phone 

qadqet that conta ins the phone number for the subscri ber ' s  

1 o home phone . 
In response to receivinq a qadqet from the master 

session , the VM allocates a channel to that qadqet . S ince 

the qadqet is a telephone , the VM cause s  the appropriate 

interface card to allocate a phone line channel connectinq 

15 to a T1 l ine . The VM also passes the telephone number to 

the interface card and the interface card dials that number . 

I f  the called number is busy , the channel reports back to 

the master sessi on that the attempt to connect failed . I f  
the phone beqins r inqinq , the channel returns a n  active 

2 0  focus qadqet to the mas ter sess ion . The active qadqet 

represents an a ctual connect ion to the subscriber ' s  home 

phone . 

Upon receivinq the act ive qadqet , the electronic 

assistant immediately assiqns capabilities to the active 

2 5  qadqet to enabl e  it t o  communi cate throuqh the qadqet and 

wa its for somebody to p ick up the phone ( step 6 0 6 ) . I f  a 

party answers , the e l ectronic assistant determines whether 

the user is ava ilable ( step 6 0 8 ) .  It does this throuqh a 
dialoq durinq whi ch the answer inq party can indicate whether 

3 0  the subscriber is there to receive the cal l . In the 

described embodiment , the electronic ass istant causes the 
audio-out port t o  play the previously described stored 

messaqe : 
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Hello, I ' m  trying to reach Jim Smith . I f  he is 
available , press the 9 key . I f  he is not available , 
press the 6 key or hang up . 

It might be desirable to tailor the dialog to take 

5 into account the l ocation o f  the phone that was j ust called . 

For example, one might wish to designate phones a s  being in 

f riendly territory, questionable territory , or hostile 

territory . A phone that is in friendly territory might be 

any phone f or which it is likely that the person answering 

1 0  it is familiar with interacting with the electroni c  

assistant . A phone that i n  questionable territory might be 

is any phone for which there is a 5 0 / 5 0  chance that the 

answering party is not experienced in interacting with the 

electronic assistant . Phones in hostile territory might be 

1 5  any phone for which there i s  a reasonably high likelihood 

that the answering party is not experienced in interacting 

with the electronic assistant. By identifying the 

connection devices in this manner, an appropriate dialog f or 

interacting with the answering party can be selected . For 

2 0  the inexperienced user, the electronic assistant might use a 

verbose dialog which expl ains how to interact with it more 

fully .  Whereas, for the experienced user , it might use a 
terse dialog which assumes that the person knows how to 

respond without being told . 

2 5  I f  the answering party indicates that the subscriber 

is not available, this is reported to the master session 

which then sends a reply parcel back to the ca ller ' s  session 

indicating that the connection attempt failed ( step 610 ) . 

The master session then goes through the sequence of steps 

3 0  that is necessary to terminate the session . This includes 

stripping the capabi lities from the active gadget . 
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If the answering party indi cates that the subscriber 

is avai lable , then the electronic ass istant announces the 

ident ity of the ca ller to the subscriber ( step 6 12 ) : 

There is a cal l  from Bill B i shop . Do you want to take 
5 the ca ll? Indicate Yes by press ing the 9 key, indicate 

No by pressing the 6 key . 

It then asks the subscriber whether he wishes to accept the 

ca l l  ( step 6 14 ) . 
If the subscri ber decl ines the call, the locate-and-

1 0  notify task sends a fa i l ed connection reply parcel back to 

the ca ller ' s  sess ion ( step 6 16 ) . In response to the fail 

reply, the cal l er ' s  sess ion informs the ca ller that the 

subscriber could not be found and it o ffers the caller the 

option of leaving a recorded voice message for the 

15 subscriber . I f  the caller accepts the message option , the 

e lectronic assi stant records the ca l l er ' s voice message and 

stores it for the subscriber to play back at some later 

time. 
Whi le the connection to the subscriber sti l l  exists , 

2 0  the locate-and-notify task asks the subscriber whether there 

is anything it can do for the subscriber at this time ( step 

6 1 8 ) . If the subscri ber responds by saying no or press ing 

the "6" key , the locate-and-notify task says 11Goodbye 11 to 

the subscriber , sends a hang-up command to the channel ,  and 

2 5  then terminates . on the other hand , i f  the subscriber 

indicates that he wants to access his e lectronic assistant ' s  

commands , he must first do additional authentication , then 

the electronic ass istant starts a command task which enables 
the subscriber to access those capabi l ities either through 

3 0  voice or DTMF commands ( step 6 2 0 ) .  The commands ident if ied 

in Exhibit A are then avai lable to the subscriber . 
I f  the subscr iber accepts the cal l , the locate-and

not ify task sends a connect rep ly parce l  to the caller ' s  
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session . Referring to Fig . 2 4 B, in response to receiving 

the connect rep ly parce l ,  the cal ler ' s  session removes from 

its active gadget some of the capabi lities that will no 

longer be necessary ( e . g .  interactive-in, interactive-out, 

5 and recognition capabilities ) ( step 5 36 )  and sends the 

gadget to the subscriber using the parcel mechanism (step 

5 4 0 ) . Upon receiving the active gadget from the caller ' s  

session, the e le ctronic assistant for the master session 

adds that active gadget to its session and connects both the 

1 0  active gadget and the focus gadget together thereby enabling 

the subscriber and the caller to communicate with each other 
(step 6 2 2  in Fig . 2 6 ) . The interface cards perform the 

switching function that connects the two gadgets together by 
a l l owing each gadget to listen to the output of the other 

15 channel (i . e . ,  by allowing each channel to have access to 

the appropriate time s l ot on the MVIP bus line that carries 

the other party ' s  signal ) . 
When the connection i s  established between the 

caller and the subscriber, the e lectronic assistant switches 

2 0  into a background mode in which it monitors the subscriber ' s  

output f or a command ( i. e . ,  "Wildfire " )  that wil l  cal l  it 

back into its f oreground mode ( step 6 2 4 ) .  While the 

e lectronic assistant is in the background , it only responds 

to the single c ommand which ca lls it back into the 

2 5  foreground and i t  ignores a l l  of the other commands i n  its 

command set. 
Recal l  that it was assumed· in the above discussion 

that a master session was not running when the VM wanted to 

deliver the request connect parcel from the cal l er ' s 

3 0  session. I f , however, there i s  a master session running, 

the VM delivers the parcel to that master session . 

When an already existing master session receives a 

request to connect parcel from another cal ler ' s session , it 
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is stored i n  a queue . The master sess ion repeatedly checks 

this queue for received parcels. When i t  detects the 

presence of a new parcel ,  it acts upon it immediately . I n  
the case of the request to connect parce l, the master 

5 session initiates a notify task ( see Fig . 2 7 ) . The notify 

task checks whether the subs criber is interact ing with the 

master session through a phone channe l ( step 6 3 0 ) . I f  the 
subscriber is interacting with the session through 

communication channel other than a phone channe l , it sends a 

1 0  notif ication t o  the subscriber which identifies the caller 
and notifies the subscr iber that he has j ust rece ived a call 

from that individual ( step 6 3 2 ) . The master sessi on then 
sends a repl y  to the request to connect parcel back to the 

cal ler session indicating that the attempt to connect failed 

15 ( step 6 3 4 ) . 
I f  the cal ler is communicat ing with the master 

sess ion through a phone channe l ,  the not i fy task f irst 

determines whether the subscriber has indicated that he is 

will ing to accept an interruption to his call ( step 6 3 6 ) . 

2 0  For example, when the subscriber connected to the call he 

could have used a "Hold Al l Calls " command to indicate his 

preference to not be interrupted . The "Hold Al l Cal l s "  

command temporari ly sets the subscriber ' s  status a s  

unavai lable during a ca ll being handl ed by the master 

25 session . 
I f  the subscriber indicated that he did not want to 

be interrupted , the notify task sends a non-interactive 

noti fication to the subscriber of the caller ' s  attempt to 

reach him and then reports the caller ' s  sess ion that the 

3 0  connect att empt failed ( step 6 3 4 ) . 

If the subscriber did not set his status to block 

interruptions , the not ify task notifi es the subscr iber o f  

the cal ler on hold ( step 63 8 ) . The system has a form of 
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cal l  waiting in which i t  f irst plays a short tone that can 

be heard by both the subscriber and the party he i s  talking 

to and then it plays the name of the inca l l er , us ing the 

caller ' s  spoken s e l f  ident i fication . The interruption is 

5 handled so as to prevent the cal ler with whom the subscriber 

might be talking at that moment from hearing the message 

( referred to general l y  as the smart cal l  waiting feature) . 

On some phones thi s  i s  done by placing the ca ller on hold 

for a short period of t ime whi l e  the announcement is made . 

10 On other phones , it i s  possible to send the message to the 

earpiece on the subscriber ' s  phone without the ca ller 

hearing it. 
The electroni c  assistant then gives the subscriber 

the option to rej ect the cal l  or to accept the call. 

15 CUrrent val i d  commands are Take-A-Message and I ' ll-Take-It . 
I f  the subscriber rej ects the cal l  or does not respond 

within a preselected period o f  time , the electronic 

ass istant sends a f a i l  reply to the caller ' s  sess ion ( step 

6 4 2 ) . In response to the fail reply , the caller ' s  session 

2 0  may s imp ly inform the cal l er that the subscriber could not 

be found or it may offer to take a message from the caller . 

I f  the cal ler accepts the message option , the electronic 

assistant records the c a ller ' s  voice message and store it 

for the subscriber t o  play back at some later time . 

2 5  I f  the subscriber accepts the new cal l ,  the 

electronic ass i stant merges the cal l er ' s  gadget into the 

master sess i on ( step 6 4 4 )  and places the f irst cal ler on 

hold . 
While the subscriber is connected to the new caller , 

3 0 i f  yet another ca l l  comes , the e lectronic ass istant handles 

the new call in the same manner . Thus , it is possible f or 

more than one cal l er to be on hold at the same time. 
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To switch back to the first cal ler , the subscriber 

issues a " Press-the-ho ld-button" command . I f  there is only 

one call waiting , the electronic assistant puts the second 

call er on hold and switches to the first ca lle r . Thus , by 
5 us ing the " Press-the-ho ld-button " the subscriber can toggle 

back and forth between the two parties . However , i f  there 

is more than one call waiting , the electronic assistant 

responds to the " Press-the-ho ld-button " by placing the 

caller with whom the subscriber is presently speaking on 

1 0  hold and saying : " Shall I connect you with <caller ' s  name>? "  

I f  the subscriber responds by saying " yes " , the e l ectronic 

assistant connects the subscriber to the ident i fied cal ler . 

I f  the subscriber responds with "No " , the electronic 

assistant again says " Shal l I connect you with <next 

15 caller ' s  name>? "  I n  thi s  manner , the electronic assistant 

proceeds cycles the group o f  parties that are on hold until 

the subscriber - indicates that he wi shes to establ ish a 

connection with one o f  the parties . 

2 0  

Create Contact : 

Among the other commands available to the subscriber 

are certain non-message obj ect creation commands . These are 

used to create contacts which are added to the subscribers 

contact list , and to create cal l  and recorded reminders , 

both of which are held by the cron agent for del ivery to the 

2 5  subscriber at the appropriate time . Through a phone 

conversation the subscr iber invokes these commands by 

saying : " Create-A-Contact " ,  Remind-Me-To-Cal l 11 and 11 Remind

Me " .  An example dialogue which results from invoking the 
" Create-A-Contact " command is shown in Fig . 2 8 . The 

3 0  mechanisms for imp lement ing this dia log through the channel 

(and other dialogues which are descr ibed below} are the same 
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as were descr ibed ear lier and w i l l  not be repeated in the 

following d iscussi ons . 
In response to receiving a " Create-A-Contact " 

command , the e lectronic assistant asks the subscriber "What 

5 kind - person , place or group ? " . The subscriber responds by 

identi fying one of these types . I n  the i l lustrated dialogue 
of Fig . 28 , the subscriber responds by say ing " Person" . The 

e lectronic assistant then asks for the person ' s  name . S ince 

the electronic assistant will use the subscriber ' s  

1 0  vocali z ation o f  the contact ' s  name , i t  asks the subscriber 

to repeat the contact ' s  name a second t ime to improve the 

qua l ity o f  the stored vocalization . 
After the subscriber has identi fied the contact ' s  

name , the e lectronic assistant requires the subscriber to 

15 add a phone number by asking : "Which phone number? " • In 

respons e ,  the subscriber can identi fy home , work , mobile or 

other . In the i l lustrated example , the subscriber responds 

by saying "Work" . The e lectronic a s s istant then asks for 

the phone number and the subscriber e nters the number 

2 0  f o l l owed by a # key . The electroni c  assistant acknowledges 

receipt of the number by saying "Got it . Now what? "  

I f  the subscriber wants to enter additional 

information for that contact , he uses the " Update-Itn 

command . The electronic assistant responds by asking 

25 "What? " .  To this the subscriber responds by identifying the 

particul ar item o f  information which he wishes to add or 

update . If the subscriber says "Priority" , the electronic 

assistant asks "Normal or high" . After the subscriber 

selects one of the ava i lable priorities , the e lectronic 

3 0  assi stant indicates it is ready for another command by 

saying " Got it" . I f  the subscr iber wishes to add or modify 

further information for that contact , he again uses the 

"Update-It" command followed by an indication of what 
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information i s  to be added or changed . I n  the il lustrated 
example , the n ext item selected for update by the subscriber 

is the spe l ling of the contact ' s  name . In respons e ,  the 

electronic ass istant notifies subscriber that it is ready to 

5 accept the new information by saying "Begin spel ling now•• . 
After the spe l l ing has been entered , the electronic 

assistant ind i cates its readiness f or the next command from 

the subscriber . I f  no command is forthcoming within a 

predetermined period o f  time , the e lectronic assistant 

1 0  prompts the subscriber for a command . I f  the subscriber 

indicates that he has no further additions or changes at 
this time , the e lectronic assistant indicates that the 
" Create-A-Contact" is over by saying the " Done " . 

The subscriber can also create new contacts by 

15 copying them from the phone book . Phone book entries , 

however , do not have voice identif ications associated with 

them . Thus , if the subscriber copies an entry from the 

phone book , he must add a voice identi fi cation to make it 

part of his contact l ist . 

2 0  Fina l ly , a c ontact can be created as a result of 

receiving a mes sage with an enclosed contact . When 
reviewing a message which contains a contact , the assistant 

asks the subsc riber i f  he wishes to transfer the contact out 

o f  the message and into the subscriber ' s  contact list . I f  

2 5  the subscriber responds by saying "yes " , then an procedure 

that is s imilar to the one for saving phone book listings is 

executed . 

3 0  

It shou ld be noted that the system is capable of 

capturing phone numbers under other c ircumstances and later 

use this captured information to assist the subscriber . 

example , when the ass istant responds to a call and o f fers 

the ca ller the opt ion of leaving a message for the 

subscriber , it f irst asks the cal ler to enter his phone 

- 8 4 -

For 

Page 451 of 820



WO 96111542 PCTIUS95/ll737 

5 

1 0  

number . After the phone number has been entered , the 

e1ectronic assistant then records the cal ler ' s  vo ice 

message . A1so when the subscriber dials another number 

through the e 1ectronic assistant , that dialed phone number 

is remembered . This remembered information can later be 

used in response to a " G i  ve-Them-A-Ca11 11 command or t o  
create a contact for the person or place that i s  represented 

by the remembered phone number . 

Remind-me 

As indicated above , the subscriber can use the 

commands " Remind-Me " and " Remind-Me-To-Ca l l 11 to create 

reminders . The dia logs associated with these t asks are 

shown in Figs . 29 and 3 0, respectively . 

To create a r eminder , the subscriber issues the 

15 11 Remind-Me 1' command . This causes the assistant to i nvoke 

the reminder task with an attribute to indicate the creation 

of a recorded reminder . At this point the ass i stant prompts 

f or what the user wou1d l ike to be reminded about . At that 

point it starts recording as a message whatever the 

2 0  subscriber says into the phone , to be played when the 

reminder comes due . The subscriber indicates the end o f  the 
message by press i ng the " # "  key and the electronic assistant 

stores the recorded message in its database . 

After the recording is complete , the e 1ectroni c  

2 5  ass istant engages i n  further dialogue with the subscriber to 

establish a time at which the reminder is to be delivered . 
The electronic a s s istant asks "When? " .  The subscriber 
responds us ing one of several conventions that are avai lable 

in the system for spec ifying a time . The convent ions are 

3 0  shown in Table I I I . In the described example , the presenter 

responds by say ing " Today " . The electroni c  assistant then 
asks the subscriber for a time . Using touch tone signa ls 
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DTMF , the subs criber enters a speci fic time (e . g . 5 3 0  for 

5 : 3 0 ) . The electroni c  assistant responds by restating the 

time which the subscriber has entered and asks for a 

conf irmation from the subscr i ber . I f  the subscriber 

5 conf irms the time , the electronic assistant indicates that 

the dialogue has concluded successfully by saying "Got it , 

I ' l l set my watch alarm . " .  I f  the subscriber does not 
confirm the time (either because the electronic assistant 

made a recognition error or because he changed his mind) , 

1 0  the electroni c  assistant then repeats the above described 

sequence of operations to obtain a new time . 

I f  the subscriber issues the " Remind-me-to-cal l "  
command (see Fig . 3 0 ) , the create-reminder task asks the 

subscriber " Ca l l  whom? " .  The subscriber ' s  response "John 

15 Smith" is recognized by the voice recognition capabil ities 

o f  the ASR card and matched against utterances stored with 
the subscriber ; s  contact list that identify the subscriber ' s  

contacts . If a match is found (i . e . , if a contact from the 

subscriber ' s  contact l ist is identified ) , a pointer to that 

2 0  contact is saved as part o f  thi s  ca l l  reminder . 

25 

The electronic assistant then engages in the 

previously described dialogue with the subscriber to obtain 

a del ivery time for the reminder . After the del ivery time 

has been entered , the e lectronic ass i stant asks the 

subscriber : " Should I know the topic for the cal l ? " . I f  the 
subscriber responds in the affirmative , the electronic 

assistant says "Recording • • •  " to· notify the subscriber that 

he may begin recording . As before , the subscriber ends the 

recording by press ing the # key . In response , the 

3 0  electronic ass istant conf irms that the command has been 

received by saying " Got it , I ' l l set my watch a larm" . 

The electronic ass istant sends the comp leted 

reminder to the Cron agent via the parcel mechanism . First , 
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it packages the reminder in a parcel that is addressed to 

the subscriber and includes its desired del ivery time . It 
then places that parcel in a second parcel that is addressed 

to the Cron agent . The VM del ivers the outer parcel to the 

5 Cron agent . Upon receipt , the Cron agent opens the parcel 

and pull s  out the parcel that is ins ide ; it checks the 

delivery t ime for that parcel and places it in a time 

ordered queue . The Cron agent keeps track of the delivery 

t ime of the top parcel . 

1 0  Handle Reminder Task : 

At the del ivery time , the Cron agent wakes up and 

sends the reminder parcel to the indicated address . As 
described earl ier , the VM handles the delivery o f  the 

reminder parce l . I f  there is no master session running , the 

1 5  VM starts up a sessi on and delivers the parcel t o  that new 

session . I f  there i s  a master session running , the VM 

d e livers the parcel to the master sess ion . 

Referring to Fig . 3 1 ,  when the session that receives 

the parcel detects that it has received a reminder parcel ,  

2 0  i t  starts up a handle reminder task . The handle reminder 

task checks whether the current session is a master sess ion 

( i . e . whether the session has the focus gadget ) (step 7 0 0 ) . 

I f  the session is communicating with the subscriber , the 

e lectronic ass istant not i fi es the subscri ber of the reminder 

2 5  us ing the exi st ing f ocus gadget (step 7 0 2 ) . The method used 

f or notifying the subscriber depends upon the channe l 

through which the subscriber is connected to the session . 

I f  the subscriber is connected through a phone channe l , the 

e lectroni c  ass istant briefly interrupts his cal l , reports to 

3 0  him that a reminder has come due . After not ifying the 

subscriber of the reminder , the electron ic ass istant places 

the reminder in an active reminder list in the box , where 
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the subscriber can review it during the current or any 

subsequent sessions ( step 7 0 3 ) . The user can then invoke a 
" Find-Active-Reminders "  command to dea 1 with the recent1y 

received reminder . 

5 I f  the subscriber is not connected to the session , 

the hand1e reminder task initiates a 1ocate-and-noti fy task . 

The locate-and-notify task operates in the manner previously 

described except that instead of not i fying the subscriber of 

a cal1er ' s  attempt to reach him , it not i fies the subscriber 

10 of the reminder . If the locate-and-noti fy task is unable to 

e stabl ish a c onnection with the subscriber , it sends a 

failed-to-connect reply to the hand1e reminder task . In 

response , the handle reminder task checks whether the 

subscriber can be reached through a non-interactive means 

15 by , for example , checking for a pager a s si gned to the 

subscriber . If no a lternative means for notifying the 
subscriber exists , the electronic ass istant p 1aces the 

reminder on the non-scheduled reminder s tack ( step 7 1 0 ) . I f  
a n  a1ternative means for noti fying the subscriber does 

2 0  exist , the e1ectronic assistant sends a not i f i cation to the 

alternative gadget { step 708 ) before p 1 ac i ng it on the non

scheduled reminder stack . 
I f  the locate-and-not ify task establ ishes a 

connect ion w ith the subscriber , the reminder i s  played back 

2 5  to the subscriber { step 7 2 0 ) . After that , the e1ectronic 

assistant asks the subscriber if he wants to reschedule the 

reminder ( step 7 2 2 ) . If he e l ects · to reschedule it , a 

reschedu1 ing task is executed that enables the subscriber to 

change the del ivery time for the reminder ( step 7 2 4 ) . The 
3 0  modified reminder is then sent back to the cron agent for 

del ivery at the rescheduled time . The handl e  reminder task 
then starts the command task loop running wh ich enables the 

subscriber to access the full set of commands ( step 7 26 ) . 
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Additiona l ly , at any t ime during a session , a subscriber can 

" Find" and reschedul e  pending reminders us ing the "Update

it 11  task . (See Exhibit A )  • 

I f  the subscr i ber e l ects not t o  reschedule the 

5 reminder , the r eminder is placed on a non-scheduled reminder 

stack (step 7 2 5 )  and the handle reminder task starts up the 

command task l oop (step 7 24 ) . I f  the call reminder 

identif ies a contact , the subscriber can use the " Ca l l  Them" 

command at this p oint . S ince the cal l  reminder includes a 

1 0  pointer to the contact i n  the subscriber ' s  contact list , the 

electronic ass istant i nterprets the " Give-Them-A-Cal l "  

command as though i t  was equival ent t o  a " Ca l l "  command 

where the contact i s  the one in hand . The electronic 

assistant uses the gadget identif ied in the contact ' s  obj ect 

1 5  to place the call. . 

2 0  

2 5  

I f  the locate-and-notify task reaches the 

subscriber ' s  gadget but the connect ion to the subscriber is 

not accepted , the e l ectronic ass istant places the reminder 

in the active reminder stack ( step 7 0 3 ) . 

Other tasks that are implemented by the system are 

best described through examp les of the commands and the 

dia logs that the system supports when interacting with the 

subscriber . A summary o f  the commands is presented in 

Exhibit A at the end o f  this specification . 

F ind C ommand : 
Referring to Fig . 3 2 , the subscriber can retrieve 

and review access vari ous items of informati on that are 

stored for h im by us ing the Find command . When the 

subscriber says 11 F i nd "  whi l e  the electronic assistant is 

3 0  running the c ommand task loop , the electron ic ass istant 

repl ies by asking " F ind what? " .  At this point the 
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subscriber can identify one of seven d i fferent items , 

namely , contact , a l l-the-contacts , phonebook-l istings , 

messages , new messages , messages from , saved messages , 

reminders , and trash . The operation of the Find command 

5 wi l l  be il lustrated using the contacts as the item which the 

subscriber wishes to man ipulate . 

When the subscriber is asked for what i t  i s  tha t  he 

wants to find , he replies by stating "Al l-The-Contacts" . 
The electronic assistant then accesses the subscriber ' s  

1 0  contact list and reports to the subscriber how many contacts 

are on the list . Then the electronic assistant waits for a 
command from the subscriber . The subscriber can search the 

contact list f or a g iven name by issuing the Find " Contact" 

command . In respons e , the electronic assistant asks 

1 5  " Contact name ? " . The subscriber responds with a name , e . g .  

John Smith . The e lectronic assistant acknowledges by 

replying " Contact name , John Smith" to indicate it has the 

user obj ect for that contact in its hand . The subscriber 

can then instruct the e lectronic assistant to : ( 1 ) describe 

2 0  it by issuing the describe command ; ( 2 )  update it by i ssuing 

update command ; ( 3 )  discard it by issuing the "Throw-It

Away" command ; or ( 4 )  cal l  them us ing the "Give-Them-A-Ca l l "  

command . 
I f  the subsc riber issues the describe command , the 

2 5  e lectronic assistant replies by reporting t o  the subscriber 

the information that i s  stored f or that contact . 

If the subscriber issues the update command , the 

e lectronic assistant initiates a dialog similar to that 

previously described with the create command which enables 

3 0  the subscriber to modify or add to the inf ormation stored 

for that contact . 
The subscriber can instruct the el ectron ic assistant 

to dial a number by saying " Call 11 which causes the 
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electronic assistant to invoke the cal l  task . The cal l  task 
asks the subscriber to provide the number , which may be 

provided either as a reference to a contact , by entering a 

specific number or by saying "this-one " ,  referring to a 

5 contact message or cal l reminder be ing pointed to ; then , it 

dials the number . As soon a s  the r inging begins , the 

electronic assistant establ ishes a c onnection is between the 

subscriber ' s  l ine and the outgoing call l ine so that the 

subscriber can complete the cal l . When that connection i s  

1 0  made , the electronic ass istant automatically switches into 

its background mode in which it wi l l  only respond to a 

particular command ( e . g . "Wi ldfire " )  which causes it to 

switch back into the f oreground . In its background mode , 

the electronic assistant disables its ful l  command set so 

1 5  that the utterance o f  the command words during the course of 

the conversation wi l l  not unintentionally invoke a command 

task . 
Anytime the e lectronic assistant is running its 

command task whi ch give the subscriber full access to its 

2 0  command set , the subscriber can instruct the e l ectronic 

assistant to go into its background mode . He does thi s  by 

saying the "That wil l  be all for now " . In response the 

electronic assistant replies , " Say Wi ldf ire when you need 

me " and switches into its background mode . When the 

2 5  subscriber needs to access the ful l  command set o f  the 

e lectronic assistant , he says "Wi ldfire " . In response the 

electronic assistant moves back in.to its foreground mode and 

repl ies " Here I am" ,  confirming that the electronic 

assistant is again ful ly active and that the subscriber may 

3 0  now access the fu ll set of commands that are supported by 

the electronic assistant . 
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Generating an overr ide Schedule : 

As indicated above , the " I -Will-Be" and " Create-An

Itinerary" commands enable the subscriber to generate an 

override schedule . A typical dialog for each of these 

5 commands is shown in Figs . 3 3  and 3 4 , respectively . The 

dialog for each o f  these commands i s  very s imilar . The " I 
Wil l -Be11 command i s  used for generating a s ingle 

modification to the subscriber ' s  schedule ; the " Create-An

Itinerary11 c omand is used for generating more complex 

1 0  override schedule s . 

15 

When the subsrciber utters " I-Wil l-Be" , the 

e lectronic a s s istant responds by asking "Doing What? "  I n  
the described embodiment , the subscriber may respond i n  one 

of the four fol·lowing ways : 

Taking Calls 
Only Taking Important Ca lls 
Unavai l-abl e  
Runn ing o n  Schedule 

"Taking Cal ls " indicates to the ele ctronic assistant that 

2 o all calls should be forwarded to the subscriber ; "Only 

Taking Important Ca l l s "  indicates that only calls from 

contacts that are des ignated as high priority should be 

forwarded ; "Unava ilable" indicates that no calls should be 

forwarded ; and " Running on Schedule " indicates that the 

2 5  overr ide schedul e  i s  being cancel led i n  favor o f  the default 

schedule . 
I n  the i l lustrated examp le,  the subscriber reponds 

by saying "Taking Calls . "  Next , the e lectronic assistant 

asks "Where? " To this the subscriber may respond with one 

3 0  o f  the fol lowing des ignations : work , home , car , mobile or 

other , for each o f  which it i s  assumed that a correspodning 

address or phone number exists . 
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After the subscriber has indicated how he wi ll be 

reachable , the electronic ass istant prompts him to indicate 

f or how many hours to which the subscribe r  responds with a 

number . After the subscriber has indicated the time , the 

5 electronic assistant acknowledges his response by saying 

" Done " . 
The " Create-An-Itinerary" command , a samp l e  dialog 

of which i s  shown in Fig . 3 4 , operates in a simi lar manner 

excpet that it allows the subscri ber to use voice commands 

1 0  t o  build as large a override schedule a s  i s  desired . I n  

other words , afte r  the f irst entry has been completed , the 

1 5  

e lectronic assistant asks "And then you ' ll be " . In response 
the subscriber can enter more schedul e  information or can 

terminate the command routine by sayi ng " Back on schedul e . "  

Call ing Commands : 

A subscri ber can ask his e l ectron ic assistant to 

place a phone ca l l  in one of three ways . I f  the party to be 

called is a known contact , the subscr iber can identify the 

contact ' s  name and the electronic ass istant wi l l  obtain the 

2 0  information necessary t o  place the ca l l  from the 

subscriber ' s  contact list .  I f  the party is not a known 

contact , the subscriber can ident i fy the party and provide , 

either by voice or by DTMF , a phone number to ca ll . The 

third way is by relying on information avai lable from 

2 5  context . That is , i f  the electron ic assistant has j ust 

retrieved a voice ma i l  message for the subscriber , the 

subscriber can say "Give-Them-A-Ca l l "  and the e lectronic 

assistant wi l l  cal l  the party that left the voice ma i l  

message . Additiona lly you could say " Cal l "  " This-One " .  

3 0  This is possible because the stored message identi fies the 

cal ler either as a contact or by a tel ephone that the caller 

was asked to leave . 
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The stored obj ects for the contacts also include a 

po inter to a note ( e . g . a voi ce message ) which the 

subscriber can generate and attach to the obj ect . When the 

subscriber instructs his electronic assistant to cal l  the 

5 contact , the electronic assistant plays the stored message 

to the subscriber whi le it is attempting to establish the 

connection with the contact . The note might include 

information about the contact which the subs criber wishes to 

be reminded of whenever he cal ls that contact . For example , 

1 0  he may wish t o  know the name of contact ' s  secretary so that 

he can address her by name i f  she answers the phone . 

Request Connection : 
I t  is poss ible for a subscriber to infer to his 

assistant tha t  he would l ike to talk with another subscriber 

1 5  without actua l ly p lacing a cal l to her . This i s  referred to 

as requesting a connection with another user . One mechanism 
for accomplishing this is for the subscriber to explicitly 

request a connection . This causes the subscriber ' s  

ass istant to inform the electronic a s s istant to whom the 

2 0  request is being made that a connection at some point is 

desired . When thi s  request is received , the rece iving 

assistant hol ds ont o the request unti l  it is communicating 

with its subscriber . During the next session with the 

subscriber , the rece iving ass istant informs its subscriber 

2 5  of the requested connection and the availabil ity o f  the 

party reques ting the connection . The subscriber can then 
decide to connect with the other party or ignore the 

request . 

Feature Phone : 

3 0  The feature phone is an obj ect within the system 

that bui lds smart-phone l ike functional ity on top of the 
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conference obj ect . The feature phone a l lows the user to 

manage multiple calls . The user can request that their 

assistant place different call ers on hold , hang up on 

certain callers , and place calls to other contacts through 

5 the feature phone . When a subscriber rece ives a cal l  us ing 

the system ' s smart cal l-waiting , the call is managed by the 

feature phone . current imp lemented functiona l ity inc ludes 
the user commands : cal l , hang-up , and press-the-hold button . 

These commands are used to manipulate an unlimited number of 

1.0 simultaneous cal l s . 

Virtual Hal lway :  

As indicated above , the subscriber can a sk h i s  

e lectronic assista nt what is i n  the virtual o f f ice , what it 

is holding in its hand or pointing to , what is in the 

1. 5  " trash •• , what new messages have come in , etc . However , a 

concept of a virtual hal lway is also supported in the 

described embodiment . The virtual hal lway i s  made up o f  the 
collection of virtua l offices . The subscriber can a sk his 

electronic assistant what other subscribers are presently 

2 0  c ommunicating with their electronic assistants by using a 
"Who-Else-Is-Around " command . This feature can be 

" filtered " so that the subscriber wil l  only see people who 

are in the subscriber ' s  contact l ist , or who are members of 

certain specified groups , or who are part of a particular 

2 5 phone book . 
In the described embodiment , which supports internal 

switching , and given that the virtual hal lway f eature 

enables the subscriber to see other subscribers who are on 

the system , the system also offers the capab i lity to connect 

3 0  and share informati on between distributed or travel l ing 

groups or subscribers more quickly than is poss ible by 

messaging . In addit ion , "visibility " in the hallway can 
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also include the abi l ity to see what the other person is 

do ing ( e . g .  on the phone , reading a message , etc . ) .  

Depending upon what the subscriber has told her assistant 

about her avai labil ity and accessibility ,  the electronic 

5 ass istant wil l  contro l  how visible the subscriber i s  ( or how 

visible she wil l  be ) in the virtua l hallway . 

Imp lemented Assi stants 
The described embodiment impl ements two types of 

ass istants , name l y ,  the e lectronic assistant described above 

1 0  and a recepti on assi stant . The reception ass istant is much 
s impler than the e lectroni c  ass istant , its j ob is to answer 

a central phone number ( for a l l  o f  the subscribers on a 
particular system)  and route the cal l  to the ass istant f or a 

specific subscriber . Thi s  avoids using the DID l ine and 

15 allows one number to handl e  a l arge number of subscribers . 

2 0  

The basic operation o f  thi s  assistant is to ask for the 

extens ion of the subscriber being dialed and then start up 

that subscriber ' s  assistant to handle the rest o f  the cal l . 

At thi s  point the ca l l  can be hand led in a s imilar manner to 

the answer cal l  task previous ly described . In the described 
embodiment , it is assumed that only subscribers ( not their 

contacts ) use the reception assistant . As such , once the 

extens ion for the subscriber is entered the subscribers 

assistant immediatel y  asks for the subscriber ' s  passcode . 

2 5  S ince the ass istant can assume it is the subscriber it does 

not need to ask for the name of the person calling ,  as 

previously described . 

It is possible to also include electronic assistants 

with different npersona lities " ,  i . e . , assistants whose 

3 0  functional ity is tai l ored to the part icular subscriber for 

whom that assistant wil l  be providing services . For 
example , there could be an e l ectron ic ass istant for customer 
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service representat ives . That electronic ass istant would 
implement a set of commands and tasks that are more 

appropriate to the ro le of a customer service representative 

or even a group o f  customer service representatives . I t  

5 might handle an incoming ca ll by asking the cal ler a 
sequence of questions des igned to gather information 

relating to the particular customer service problem . That 

informat ion might be used by the electronic ass istant to 

determine the most appropri ate person to receive the cal l  

1 0  and i t  might also be used to ass ist the customer 

representative in responding to the customers concerns by 

retri eving relevant stored data from a database . The 
electronic ass istant might place the cal ler in a queue with 

othe r  cal lers having customer service questions and then 

15 connect them as resources become ava ilable . 
In addition to " customiz ing "  the pers onal ity and 

skil l s  of a subscriber ' s  electroni c  assistant other 

spec ia l i z ed e lectronic assistants can be added to the 

system . For instance , a system may have , or be able to 

2 0  connect with , a stockbroker ass i stant to check on parti cu lar 

investments . 
Other embod iments are within the following claims . 

What i s  cla imed is : 
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Call 225 
• Phone number 768 

Create a contact lll 
· · Person 1J7 

· Place 752 
· Group -476 
• Update it 8-48 

Do me a favor 161 
• Chance the prompts 287 
· Train vocabulary 886 

Find 146 
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• Reminders 716 
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Good-bye Wildfire 429 

9 8  
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• Talcinc ca.Jis 822 
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• R.unninc on schedule 767 
• Unavailable 862 
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Remind me 761 
Remind me to caJI 761 
Send a message 726 

• Send it 7-482 

Send a page 717 1 

Send a reply 7212 
Tell me 16l 

• Where do )'Ou think I am� 939 1 
- Who's on hold! 9-46 
• Who else is aroundP 93-4 

That'll be aJI for now 191 
What are my optionsl 0 
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- Describe it l-481 

- File it 1482 
• nrst item 3483 
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- Next icem 648 
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• Send a copy 722 
- Throw it away 842 
- Go back 422 
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• Where were wei 999 
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Press the held button 78-4 1  
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Claims : 

1 .  A method implemented by a computer-based 

electronic ass istant to receive and manage incoming cal l s  to 

a subs criber , said method compris ing : 

5 receiving a n  incoming c a l l  to the subscriber from a 

1 0  

caller ; 
in response to receiving the i ncoming cal l ,  

establishing a f irst connection between the electronic 

assistant and the cal ler ; 
establ i sh ing a second connection between the 

e lectronic a s s i stant and the subscriber ; 

over the s econd connection , e lectroni ca l ly notifying 

the subscriber o f  the incoming cal l ; 
in response to rece iving a c a l l  accept command from 

1 5  the subscriber over the second connection , l inking the 

caller and the - subscri ber so that they may commun icate with 

each other ; 
upon l inking the subscriber to the caller , switching 

the electronic a s s is tant to a background mode in which said 

2 0  electronic assi stant continues t o  monitor the subscriber 

over the second connection whi le the subscriber is linked 

with the cal ler ; and 

2 5  

in response to receiving a summoning command , 

switching the e lectronic assistant into a foreground mode , 

where in the e lectronic ass istant when i n  its 

background mode responds to a first set of commands 

including at least the summoni ng command and when in its 

f oreground mode r esponds to a second set of commands , said 

second set o f  commands being larger than said f irst set of 

3 0 commands . 
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5 

1 0  

2 .  The method o f  c laim 1 wherein said second set of 

commands includes commands that are unavai labl e  in the f irst 

set including a command that causes the electronic ass istant 

to terminate the f irst connection . 

3. The method o f  claim 1 wherein said second set o f  

commands inc ludes commands that are unavai lable in the f irst 

set including a command that causes the e lectronic assistant 

to establish a connection between the subscriber and another 

party . 

4 .  The method o f  claim 1 wherein said second set of 

c ommands includes commands that are unava ilable in the f irst 

set including a command that causes the electronic assistant 

to send a message to another party . 

5 .  A method of processing an e lectronic r eminder 

1 5  that is addressed to a subscriber , said electronic reminder 

including subscriber-generated content and a specif ied time 

at which it is to be delivered to the subscriber , said 

method imp lemented by a computer-control led electronic 

assistant and compris ing : 

2 0  

2 5  

storing the e lectronic reminder in an e l ectronic 

database that is accessible to the electronic assi stant ; 

when current t ime coincides with the specif ied time , 

detecting that the stored e lectronic reminder has become 

due ; 
in response to detecting that the stored electronic 

reminder has become due , identifying a communicat ions device 

through which the subscriber can be reached at the specif ied 

time ; 
establishing a connect ion t o  the communications 

3 0  device ; 
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upon reaching an answering party through the 

communications device , electronical ly notifying the 

answering party that the ca ll i s  intended for the 

subscriber ; 

5 electronically informing the answering party that 

the answering party may accept the cal l  by issuing an accept 

rep ly ; 
if the call i s  accepted by the answering party , 

e lectronically delivering the c ontents of the electronic 

1 0  reminder to the answering party through said communications 

device . 

6. The method of claim 5 wherein the step of 

identifying the communications device comprises : 

in response to detecti ng that the stored electronic 

1 5  reminder has become due , recogn i z ing that the addressee on 

the stored electronic reminder is the subscriber ; 

2 0  

executing a locator algorithm to determine the 

l ikely whereabouts of the subscriber at the spec if ied time ; 

and 
if the locator algorithm determ ines a location at 

which the subscriber is l ikely to be at the specif ied time , 

identifying a communications devi ce that i s  associated with 

that location , 
wherein the commun ications device that i s  associated 

2 5  w ith that location i s  the communicati ons device to which 

said connection is established . 

7. The method of claim 5 wherein the electronic 

assistant is electronically connected to a plura l ity of 

dif ferent communications media and wherein the step o f  

3 0  e stabl ish ing the connection to the communications device 

comprises : 

- 1 0 1  -

Page 468 of 820



W096/ll542 PCTIUS95111737 

selecting the most appropriate one of said plura lity 

of different communications media for placing a ca ll to the 

communications device ; 
estab l ishing a channel to a selected communications 

5 medium ; and 
establishing a connection to the communications 

device through said channel .  

a .  A method o f  processing a n  e lectronic reminder 

that is addressed to a subscriber , said e lectronic reminder 

1 0  inc luding subscriber -generated content and a specif ied time 
at which it i s  to be delivered to the subscriber , said 
method implemented by a computer-controlled electronic 

assistant and comprising : 

storing the e l ectronic reminder in an e lectronic 

1 5  database accessible t o  the electronic assistant ; 

when current t ime coincides with the specified time , 

detecting that the stored electronic reminder has become 

due ;  
in response to detecting that the stored electronic 

2 0  reminder has become due , recogniz ing that the addressee on 

the stored e le ctroni c  reminder is the subscriber ; 

executing a locator algorithm to determine the 

l ike ly whereabouts of the subscriber at the speci fied time ; 

i f  the l ocator algorithm determines a location at 

2 5  whi ch the subscriber is l ikely to be at the specified time , 
ident ifying a communications device that is associated with 

that location ; 
establ ishing a channel to a communication medium 

that is appropriate for placing a cal l  to the communications 

3 0  device ; 
establi shing a connection to the communications 

device through the channe l ; 
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upon reaching an answering party through the 

communications device , noti fying the answering party that 

the cal l  is intended for the subscr iber ; 

noti fying the answeri ng party that the answering 

5 party may accept the call by issuing an accept reply ; 

i f  the ca l l  is accepted by the answeri ng party , 

delivering the contents of the electronic r eminder to the 

answering party . 

9 .  The comput er-implemented method o f  claim s 
1 0  further compris ing : 

15 

2 0  

after delivering the contents o f  electroni c  reminder 

to the answering party , maintaining the connection to said 

communicat ions device so that the subscr iber can i s sue 

commands to the electronic assistant ; 
monitoring the connection f or subsequent ly 

subscr iber-issued commands ; 

in response to receiving the subsequently 

subscriber- issued commands , performing other operations for 

the subscriber . 

1 0 . A method implemented by a computer-based 

e lectronic assistant to rece ive and manage incoming calls to 

a subscr iber , said method comprising : 

receiving an incoming cal l  to the subscriber from a 

caller ; 

2 5  in response t o  receiving the incoming cal l , 

establ ishing a f irst connection between the e l ectronic 

assistant and the cal l er ; 

through a dialogue between the electronic assistant 
and the caller over the f irst connection , determining the 

3 0  identity o f  the cal ler ; 
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detecting that the subscriber i s  presently 

interacting with the e lectronic ass is tant through a second 

separate connection ; 
electronica l ly alerting the subscriber over the 

5 second connection that there is an incoming call for the 

subscriber ; 
electronica l ly identifying to the subscriber the 

identity of the cal le r ; 
monitoring the second connection for a response sent 

1 0  by the subscriber t o  the electronic assistant directing the 

electronic assistant how to process the incoming call . 

1 1 . A method implemented by a computer-based 

electronic assistant for managing inf ormation and connection 

resources for a plurali ty of subscribers including a f irst 

1 5  subscriber and a sec ond subscriber , s a id method comprising :  

receiving a c al l  from the f irst subscriber to the 

electronic assistant over a c ommunications media ; 

in response to receiving the cal l from the 

subscriber , e stabl ishing a f irst connection between the 

2 0  electronic assistant and the f irst subscriber ; 
identi fying the f irst subscriber as the source of 

the cal l ;  
starting up a f irst sess ion i n  said electronic 

assistant , said f irst session being a thread of execution of 

2 5  code for managing data and performing functions on behalf of 

said f irst subscriber ; 
within said f irst session , receiving a f irst command 

sent by the f irst subscriber to the e lectronic ass istant 

over the f irst connection , said f irst command instructing 

3 0  the electroni c  ass istant to perform a function relating to 

the second subscr iber ; 
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within said f irst sess ion , responding to said f irst 

c ommand by sending a f irst message addressed to the second 
subscriber , said f irst message containing information 

re lating to the f irst command ; 

5 in response to said f irst mes sage , starting up a 
second session , said second session being a thread o f  

execution o f  code for managing data and performing functions 

on behalf of said s econd subscriber , said second sess ion 

being s eparate from said f irst session ; 

1 0  within said second sess ion , receiving the f irst 

1 5  

message ; and 

within said second session and in response to 

receiving said first message , performing a funct i on that 

produces a resul t  that is responsive to the f irst mess age . 

1 2 . The method of claim 1 1  further compri sing from 
within said second session , sending a reply message t o  the 

f i.rst sess ion reporting the result . 

1 3 . The method of claim 1 2  further compri s ing 

within said f irst session , receiving the reply message from 

2 0  the second session and i n  response thereto executing some 

function which uses informati on in said reply message and 

that is respons ive to said f irst command . 

1 4 .  A computer- implemented method of processi ng 

c ommunications through a multimed ia interface that includes 

2 5 a plural ity o f  interface devices and a plural ity o f  

input/ output devices , each o f  said p lural ity of interface 

device being capable of connecting t o  a different one of a 

p lural ity of different communications networks , each o f  said 

plura l ity of input/ output devices capable of processing a 
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different one of a plural ity o f  medi a  types , said method 

c omprising :  
estab l i shing a channel representing a physical 

connection to any selected one of the p lurality o f  

5 communications networks through said interface devices ; 

attaching an appropriate subset of a plura lity o f  

ports t o  the channel ,  wherein each p ort of said plural ity of 

ports represents a different one of s a id p lural ity of 

input/ output devices and where i n  the appropriate subset of 

1 0  said p lura l ity o f  ports includes ports which correspond to 
input/ output devices that are capab l e  of connecting to the 

selected communications network ; 

executing an operation that generates an item of 
information that is to be communicated through the 

15 multimedia interface to at least one of s a id p lural ity o f  

communications networks ; 
retrieving from a memory a multi-media reference to 

said item of information , said multi-media refer ence to said 

item of information containing a p lura lity of references to 

2 0  said item of information , each of which refers to said item 

of information in a different one o f  a p lurality of formats , 

each of said p lura lity of formats being for a different 

media type ; 
passing said multi-media reference to the ports 

2 5  attached to said channel ;  

in response to receiving s a id multi-media reference 

at the attached ports , retrieving · the item of information 

from memory in a part icular one of the formats identified in 

the multi-media reference , wherein the step of retrieving is 

3 0  performed by one of the attached ports that is capable of 

process ing the format of the retrieved item of information ; 

and 
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passing the retrieved item o f  information to an 

inputj output device f or delivery over the connected 

communications network , the input j output device to which the 
retrieved item is passed for delivery being the input/ output 

5 device that is associated with the attached port that 

retrieved the item of information from memory . 
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METHODS AND APPARATUS FOR PROVIDING A PREPAID, REMOTE 
MEMORY TRANSACTION ACCOUNT WITH VOICE INDIC IA 

Technical Field 

The present invention relates, generally, to prepaid, remote memory 

5 accounts used by a consumer with a transaction card to purchase goods and 

services and, more particularly, to methods and apparatus which permit the 

remote memory account to communicate to the consumer using prerecorded 

voice prompts associated with famous personalities and related to the 

transaction card . 

1 0 Background Art and Technical Problems 

Remote memory, prepaid accounts for use in purchasing goods and 

services are generally well known. Presently known schemes typically 

involve a printed transaction card, for example a wallet-sized plastic or 

cardboard card, which bears on one side a unique authorization or account 

15 number and instructions for access to funds, services, and the like. Often, 

the other side of the transaction card includes a photograph, drawing or 

other aesthetically pleasing image. Such prepaid cards have been used 

extensively throughout the world. One such example is the use of these 

remote memory cards as prepaid long distance telephone cal ling cards. 

20 In contrast to stored value cards (e.g., "smart cards") wherein a 

remaining account balance is stored in a memory circuit resi dent in the card, 

remote m em ory systems typically store information pertaining to a prepaid 

account at a central host computer . The host computer typically stores 

information relating to the available balance remaining in the account, as well 

25 as information pertaining to past activity associated with the account. In 

particular, the host computer may store transaction data relating to various 

goods or services purchased using the card. In the context of a prepaid 

telephone calling card, the host computer may store cal l  record data, 

including the date, time, duration, and various other parameters relating to 

30 cal ls which were placed using the prepaid telephone card corresponding to 
the account. The host computer may be accessed via a telephone or data 
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l ine b y  the consumer through the use of an authorization code, Personal 

Identification Number ( P I N},  or the like. 

The use of prepaid remote memory telephone cards is particularly 

prevalent in the United States. A typical prepaid telephone calling card 

5 includes a toll-free telephone number used by a consumer to access a host 

computer system, a unique authorization code associated with the card (and, 

hence, the corresponding remote account), and dialing instructions. When 

a customer d esires to use the card to place a long distance call, he dials the 

toll-free number, thereby accessing the host system which manages the 

1 0 remote accounts. The consumer then enters a predetermined authorization 

number for allowing access to the database. Next, the consumer then enters 

the desired long distance telephone number, and the system connects the 

consumer with the desired calling destination . Long distance telephone 

charges attributed to the telephone call are deducted from the remaining 

15 balance, and the call is terminated when the account is fully consumed. A 

call history may also be maintained by the host for each account, which call 

history includes information pertaining to the cal ls charged to the various 

accounts. 

Prepaid calling cards are employed in a wide variety of applications for 

20 both personal and professional use. For example, various governmental 

entities and other employers often issue per diem cards to employees to 

accommodate employee travel; the per diem cards may be issued in 

predetermined amounts ( e.g., $1 00), and permit a traveling employee to 

charge gasoline, rental cars, hotels, meals, and telephone calls to the prepaid 

25 account. When the charges equal the prepaid limit, the card may simply be 

discarded ; alternatively, the card may be "recharged" by the employer, as 

desired . In addition, various prepaid instruments are becoming increasingly 

popular as gift cards, on col lege campuses for purchasing school and living 

supplies, and for use at resorts, vacation areas, theme parks, sports 

30 stadiums, and the like. 

- 2 -

Page 511 of 820



W097/33416 PCTIUS97103414 

As the number of card issuers increases and the calling schemes 

become more standardized, it becomes more challenging for an issuer of 

transaction cards to distinguish his product from others. A system and 

method i s  thus needed which permits an rssuer to market his cards in a 

5 manner which distinguishes over the standard transaction card. 

Summary of the Invention 

The present invention provides an improved distri buted system for 

effectuating commercial transactions by a consumer . This system includes 

a service provider network or host system which comprises an account 

1 0 database of prepaid accounts and an audio database containing audio indicia 

or sound b ites. A prepaid instrument (e. g., a phone card) is issued to a 

consumer for providing access to the service provider network, the audio 

database, and the account database. In a preferred embodiment, the prepaid 

instrument has two sides. One side displays a photograph or other visual 

1 5 indicia such as a printed drawing or other aesthetically pleasing image. The 

other side of the instrument provides a telephone number for accessing the 

host system and a portion of the audio database containing audio indicia 

which is related to the visual indicia on the prepaid instrument, and a 

predetermined authori zation code that allows access to the account 

20 database .  While connected to the service provider network, audio indicia 

corresponding to the visual indicia on the prepaid instrument is 

communicated over the telephone to the user at appropriate times or 

intervals. 

In accordance with one embodiment of the invention, the prepaid 

25 transaction i nstrument comprises a prepaid telephone card. On the front side 

of the prepaid telephone card is an image or photograph of a living or 

deceased person such as a famous celebrity. The back side of the telephone 

card comprises an access telephone number and a predetermined 

authorization code. A service provider network or host system comprises an 

- 3-
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account d atabase of prepaid accounts and a voice library or storage facility 

containing voice snippets of persons pictured on the front of prepaid 

telephone cards. Upon dialing the access telephone number, a reproduction 

(e.g. ,  recording) of the voice of the person pictured on the telephone card i s  

5 communicated over the telephone line to the user of the card. The voice 

may provide instructions on using the telephone card or may prompt the user 

for additional information such as the predetermined authorizati on code for 

accessing the account database and the desired long distance phone number. 

In accordance with another embodiment of the present invention, an 

10 image such as an animal, musical instrument, automobile or the like may be 

displayed on the front side of a telephone card. An aud io sound bite relating 

to (or, alternatively, independent of) the image on the telephone card is then 

relayed to the user of the card upon connection to the service provider 

network. For example, in the case of an antique automobile pictured on the 

15 front side of the telephone card , sounds associated with that automobile may 

be communicated to the user of the phone card when the service provider 

network is accessed. 

In accordance with another aspect of the present invention, an 

ensemble o r  "package" comprising a transaction instrument (e.g . ,  a calling 

20 card) and various related paraphernalia may be sold together in an envelope, 

for example a trading card , a postage stamp, or series of postage stamps 

having an image substantially similar or identical to the photograph or other 

vi sual indicia on the front side of the telephone card. 

2 5 Brief Description of the Drawing Figures 

The present invention will hereinafter be described in conjunction wi ... h 
the appended drawing figures, wherein: 

Figure 1 i s  a view of one side of an exemplary telephone card in 

accordance with the present invention; 

30 Figure 2 is a view of the other side of the prepaid telephone card of 

- 4 -
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Figure 1; 

Figure 3 is a schematic block diagram wherein the telephone card of 

FIGS. 1 and 2 is used in the context of a long distance telephone service 

system; 

Figure 4 is a schematic diagram of an exemplary host computer system 

in accordance with the present invention; 

Figure 5 is a schematic representation of a voice li brary for storing voice 

reproductions or recordings of people pictured on corresponding telephone 

cards; and 

1 0 Figure 6 is a series of postage stamps issued with the telephone card 

of FIGS.  1 and 2 in accordance with the present invention . 

Detailed Description of Preferred Exemplary Embodiments 
A preferred exemplary embodiment of the present invention surrounds 

a prepaid telephone card; however, it will be understood th�t the i nvention 

15 is not so limited. In particular, it will be appreciated that the present 

invention broadly contemplates virtually any type of prepaid transaction card 

instrument or methodology for virtually any type of goods or services of 

whatever kind or nature. Although the present invention contemplates 

stored value cards (e.g., smart cards) , a preferred exemplary embodiment 

20 descri bed herein surrounds a prepaid, remote memory account telephone 

card which provides dialing instructions for permitting the holder of the card 

to make toll-free telephone calls from virtually any telephone extension. 

Prepaid calling cards may be purchased from a variety of retail outlets, 

for example, convenience stores, drug stores, gas stations, supermarkets, 

25 and the like . For a more thorough discussion of prepaid instruments and 

telephone cards, see United States patent application serial number 

08/456,525 entitled Methods and Apparatus for Providing a Prepaid, Remote 

Memory Customer Account, and serial number 08/458,71 5 entitled 

Refundable Prepaid Telephone Card, both filed June 1 ,  1995, by John 

- 5 -
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Taskett ; serial number 08/5 10,590 entitled Methods and Apparatus for 

Providing a Prepaid, Remote Entry Customer Account for the Visually 

Impaired, filed i n  the names of John Taskett and Barbara Piernot on August 

2 ,  1995; serial number 08/5 1 0, 196, entitled Methods and Apparatus for 

5 Providing a Prepaid, Remote Entry Customer Account for the Hearing 

Impaired, filed in the name of John Taskett on August 2 ,  1995; and serial 

number (not yet assigned) entitled Methods and Apparatus for Providing a 

Prepaid, Remote Entry Customer Account Having Multiple Language 

Capability, filed in the name of John Taskett on November 7, 19 95. The 

10 entire disclosures of these patent applications are incorporated herei n  by this 

reference. 

Referring now to Figure 1 , an exemplary telephone card 1 00 is 

analogous i n  its physical embodiment to a credit card-like instrument, being 

comprised of paper, plastic, cardboard or any other convenient material. In 

1 5 a preferred embodiment, card 1 00 comprises plastic and has a length on the 

order of 8.5-8.7 em (dimension "A") , a height on the order of 5.3-5. 5  em 

(dimension "8"), and a thickness on the order of 0.65-0.85 mm. 

With continued reference to Figure 1 , telephone card 1 00 comprises an 

access telephone number 1 40 for accessing a service provider network 

20 including an audio database, and an authorization code 142 for accessing an 

account database . The service provider network, audio database, and 

account database are described in greater detail below. 

Acces s  telephone number 1 40 may be a toll-free 800 number, a 900 

number, a local phone number or the like. In a preferred embodiment , access 

25 phone number 140 is assigned according to the image or photograph 

pictured on the other side of phone card 1 00 ; that is, a unique, 

corresponding access phone number is established for a particular famous 

person shown on the card. Alternatively, a single access hone number may 

be employed for a plurality of personalities, whereby the caller selects from 

30 a menu of personalities once connected to the service provider. 

- 6 -
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Authorization code 1 42 is a number which is preferably unique to a 

particular telephone card. In the illustrated embodiment, authorization code 

1 42 is a unique predetermined number that is printed on telephone card 1 00 

before it is issued to the consumer. H owever, in accordance with another 

5 aspect of the invention, code 142 may be a number that is selected by the 

individual user by having the user inform the service provider of the selected 

code so that a corresponding account may be set up in the account database 

of the host computer. 

In accordance with the illustrated embodiment, user-friendly instructions 

1 0 may be set forth on one side of card 1 00 to explain to the consumer how to 

place phone calls. For example, card 1 00 may instruct the user to dial 

access telephone number 140 to access the host computer which maintains 

the account from which "funds" are "withdrawn" or otherwise consumed as 

a consequence of the long distance telephone calls made in accordance with 

1 5 instrument 1 00 (line 1). Thereafter, instrument 1 00 instructs the user (line 

2) to enter authorization code 142. In accordance with a further aspect of 

the present invention, a bar code or other suitable indicia (e.g. , magnetic 

strip) of authorization code 142 may also be exhibited on instrument 100, 

for allowing authorization code 142 to be read by a bar code reader or other 

20 scanning device. This would alleviate the need for manual entry of 

authorization code 142 by the user. 

The user is then instructed to dial a desired destination telephone 

number ( line 3) either in his local country (e.g., U.S./Canada) and/or 

internationally. Information may also include instruction for placing additional 

25 calfs (line 4). 

With continued reference to Figure 1 , exemplary telephone card 1 00 

provides an instruction 112 on how to "recharge "  card 100 with additional 

telephone time, an instruction 114 on how to use a speed-dialing feature, 

and an instruction 11 6 on how to contact customer service. 

30 If desired, additional information may be suitably printed on card 100 

- 7 -
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such as one or more trademarks or service marks 1 1 0 of the issuer of card 

1 00 or trademarks or service marks 1 30 for advertising various related or 

unrelated products. In addition, a photograph or image 120 configured to 

resemble a postage stamp may be appropriately placed on the instruction 

5 side of card 1 00 so that telephone card 1 00 resembles a picture postcard. 

In a preferred embodiment, image 1 20 is reduced in size but is otherwise 

identical to the image on the reverse side of card 1 00 as well as postage 

stamps issued with telephone card 1 00 (see Figure 6) . 

It is noted that Figure 1 is illustrative only and that given the robust 

10 configuration of the present invention , virtually any additional information or 

data may be set forth on card 100. 

Referring now to Figure 2 and as mentioned above, the opposite side 

of telephone card 1 00 comprises suitable visual indicia 202 of the any 

desired image which may include a photograph, reproduction, drawing or 

15 sketch of virtually any subject matter such as a living or dece?lsed person(s) 

(e. g., actor , artist, political or military figure, or the l ike) , animals, scenic 

locations, musical instruments, automobiles, or the like. When a user 

connects to the service provider using phone number 140, portions of audio 

indicia stored in an audio database or library and relating to visual indicia 202 

20 are selectively communicated to the caller at appropriate times or intervals. 

For example, in the case when visual indicia 202 is a picture of a horse, 

sounds associated with a horse may be communicated to the user of card 

100 when the service provider is accessed. 

In a preferred embodiment, visual indicia 202 comprises a photograph 

25 or drawing of a living or deceased person or celebrity such as Elvis Presley, 

Marilyn Monroe, James Dean, or the like. Upon dialing access phone number 

140 and accessing the service provider network, a reproduction (e.g., 

recording) of the voice of the celebrity stored in the voice library or voice 

storage- facility is played back to the user of card 100. The voice of the 

30 celebrity may provide instructions on using telephone card 1 00 or may 
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prompt the user for additional information such as authorization code 142 

and the desired long distance phone number. In the case of deceased 

celebrities, the voice for the instructions may be obtained by taking snippets 

or sound bites from taped interviews, movies, records, and other recordings . 

5 These voice snippets are then sorted and stored in the voice library until 

retrieved by the host computer . 

With continued reference to Figure 2, an initial stored value number 204 

may be printed on transaction card 1 00 to indicate the value or initial amount 

associated with telephone card 100. Typically, the initial prepaid amount of 

1 0 card 1 00 ranges from one dollar to several hundred dollars or more (or 

foreign currency equivalent) . Of course, once card 100 is used, the value of 

telephone card 1 00 may fluctuate as long distance telephone charges reduce 

the remaining balance in the charge, and as the user "recharges" the balance 

in the charge account. In accordance with another aspect of the invention, 

1 5 the host computer may inform the user of card 1 00 of the c;:urrent balance 

of the account when accessing the service provider network. 

Referring now to Figure 3, a distributed transaction system suitably 

comprises a network service provider {host computer network) 308 having 

a database 3 1  0 associated therewith and a calling party module 306 

20 configured to communicate with host computer network 308 via a 

communications link 322. In a preferred embodiment where caller module 

306 comprises a telephone, the caller is suitably routed to service provider 

308 by way of a Local Exchange Carrier {LEC) 320 . 

In the embodiment shown in Figure 3, service provider network 308 

2 5  comprises telephone switching equipment suitable for connecting long 

distance telephone calls .  Alternatively, service provider 308 may be 

connected electronically to a remote long distance carrier (not shown) in 

order to facilitate the completion of long distance telephone calls . 

In accordance with one aspect of the present invention, the functions 

30 of service provider 308 may suitably be performed by a financial institution, 

- 9 -
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credit card issuer, telephone company or other entity issuing telephone cards 

100 . Those skilled in the art will appreciate that service provider 308 

includes suitable computing hardware for effecting the functions set forth 

herein. 

5 Referring now to Figure 4, host system 308 suitably comprises an 

incoming call trunk 4 1  0, a controller 406, and a R O M  409. Trunk 4 1  0 

suitably comprises one or more incoming telephone lines 4 12(a)-4 12(c) . In 

a preferred embodiment, first incoming line 4 1  2(a) corresponds to a first 

predetermined telephone number (e.g., all Elvis Presley telephone cards) . 

10 Similarly, second incoming line 4 12(b) corresponds to a second 

predetermined telephone number (e.g., all Marilyn Monroe phone cards), third 

incoming line 4 1  2(c} corresponds to a third predetermined telephone number 

(e.g., all antique automobile phone cards) and so on. In an alternate 

embodiment, each incoming line ( e. g. ,  4 1  2{a)) may correspond to a particular 

1 5 "class" of phone cars, e. g. ,  famous athletes, actors, scenic locations, or the 

like. Upon accessing a particular class, service provider 308 may be 

configured to accept a selection from the caller ( e.g., in response to a prompt 

from provider 308) from among members of the class. For example, a single 

predetermined access telephone number associated with incoming line 

20 4 12(a) may correspond to "actors". Upon accessing the system, the caller 

may enter ( e.g., via the caller's telephone keypad) a first code to select 

Humphrey Bogart voice prompts, a second code to select John Wayne voice 

prompts, and so on. Thus, service provider 308 may be configured to 

accommodate a large number of incoming telephone lines to thereby 

2 5  facilitate the communication of audio indicia from the audio library managed 

by processor 406. 

With continued reference to Figure 4 ,  processor 406 is suitably 

configured to retrieve appropriate software modules from R O M  409 to 

appropriately access audio indicia from the audio library, to access prepaid 

30 accounts in database 3 10, or to process phone calls . 

- 10 -
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With continued reference to Figure 4, in a preferred embodiment of the 

present invention, database 31 0 suitably comprises an account d atabase 

411 for storing and managing various aspects of the prepaid accounts and 

an audio database or voice library 420 for storing audio indicia (e.g. , 

5 prerecorded voice message) or sound bites corresponding to the images 

associated with various telephone cards. Audio library 420 may be stored 

in any suitable medium that may be conveniently accessed by processor 

406, such as read only memory ( ROM) ,  random access memory CRAM), 

compact disc-read only memory (CD-ROM) , tape drives, a digital "voice 

10 mailbox" matrix, or the like. 

In accordance with a further aspect of the present invention, when a 

user accesses service provider 308 using a particular access telephone 

number 140, processor 406 suitably retrieves appropriate audio indicia or 

sound bites from audio storage facility 420. Processor 406 then suitably 

15 directs the sound bites to the user via hardware link 322 to telephone 306. 

Referring now to FIGS. 3 and 4, a consumer may use telephone card 

1 00 to place long distance telephone calls in the context of the distributed 

processing system in the following manner.  

In a preferred embodiment, data entry module 306 suitably comprises 

20 a conventional touch tone telephone . The consumer in possession of (or 

otherwise knowing the contents of) instrument 1 00 executes the instructions 

set forth thereon through an appropriate keypad 31 6 associated with 

telephone 306. In an alternate embodiment, it may be desirable to enter 

certain data into data entry terminal 306 through an alternative input/output 

25 modality via module 318, for example by reading bar code data, magnetic 

stripe data, voice recognition, or any other suitable medium. 

With continued reference to FIGS. 3 and 4, upon dialing access number 

140, the telephone call is routed by the Local Exchange Carrier (LEC) 320 to 

service provider 308 associated with the aforementioned toll free telephone 

30 numbe r .  In a preferred embodiment of the invention, se rvice provider 
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network 308 determines which image is on card 1 00 based upon, for 

example, the access phone number 140 dialed by the user. For example, the 

Elvis Presley phone card suitably has an access phone number specific to the 

Elvis card ; the Marilyn Monroe phone card suitably has an access phone 

5 number specific to the Marilyn card ; and a horse phone card has an access 

phone number corresponding to the horse card. Other methods, of course, 

may also be employed for determining which picture phone card is being 

used . For example, in an alternate embodiment, a similar access phone 

number 140 is issued for all the picture phone cards.  Upon access by the 

1 0 user, service provid er network 308 then prompts the user for which card is 

being used (e.g., "Press 1 to speak with Elvis, press 2 to speak with Marilyn 

Monroe; press 3 if using the antique automobile card . . .  ") . 
After d etermining which picture phone card 100 is being used, 

controller 406 then retrieves the appropriate portion of audio indicia (e.g., 

1 5 voice recordings) from audio library 420 and relays it to. the user over 

telephone line 322. Additional information is then requested from the user 

(e.g., using Elvis' voice if an Elvis phone card was used) such as access code 

142 and a d estination phone number. 

In a preferred embodiment, the user enters data into data entry module 

20 306 through keypad 3 16; however, it may also be desirable under certain 

circumstance to employ voice recognition circuitry within service provider 

308 to permit the consumer to "speak" information into d ata entry terminal 

306. In any event, once the information pertaining to authorization cod e 

142 is received by service provider 308, a correlation is made between 

25 authorization code 142 and a particular account resident in account database 

4 11 .  Upon determining the current available "balance" in the account, the 

service provider may inform the consumer (e.g., using Elvis' voice) of the 

amount of long distance time available in the account or any other relevant 

para meter . 

30 Upon entering the desired destination telephone number into data entry 
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terminal 306, service provider 308 connects or otherwise permits the 

connection of telephone 306 with a requested destination telephone 

extension 31 2. In the illustrated embodiment, destination 312 suitably 

corresponds to the telephone extension of the area code and phone number 

5 entered into data entry module 306 by the consumer. During the course of 

successive long distance telephone calls, service provider 308 incrementally 

decreases the available balance in the consumer's account until the account 

is fully withdrawn, at which time service provider 308 may inform the calling 

party ( e.g., using Elvis' voice) that the account is fully withdrawn and either 

1 0 invite the calling party or the called party to make other arrangements for 

payment in order to continue the call, or simply terminate the call. 

Referring now to Figure 5, in a preferred embodiment of the present 

invention, voice library 420 comprises a plurality of records 502, 504, 506, 

508, etc., each record comprising a suite of audio indicia or sound bites 

15 corresponding to a particular image on transaction card 100.- For example, 

record 502 may comprise all the voice recordings of Elvis Presley for 

playback to Elvis card users, record 504 may comprise all the voice 

recordings of Marilyn Monroe for playback to Marilyn Monroe card users, and 

so on. 

20 In accordance with the illustrated embodiment of Figure 5, each record 

suitably comprises a plurality of fields, e.g., the Elvis record comprises fields 

502A, 5028, 502C, 5020, and so on. Each field in a record comprises a 

sound bite ( e.g., a sound bite may be comprised of a plurality of sound 

snippets taken from a movie, interview, etc.) that may be suitably retrieved 

2 5  by processor 406 and relayed to the telephone card user over telephone line 

322 at appropriate times during the placing of a long distance call. 

Alternatively, certain snippets may also be at least partially synthesized ( e.g., 

digitally) or generate by an impersonator. 

With continued reference to Figure 5, if record 502 comprises the Elvis 

30 record, each field of record 502 may contain a sound bite (i.e., recording of 
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Elvis' voice) . For example, Elvis sound bites may include " I 'm glad you 

called " (field 502A) ; " Punch in your special code now "  (field 5028} ; "You 

have __ dollars left on your phone card " ( field 502C) ; " Can 1 have your 

phone number now" (field 5020) ; " Your call cannot be completed " (field 

5 502E) ; " One minute remaining" (field 502F) ; "Thank you for calling, 

goodbye" (field 502N) ; and so on . 

In accordance with one aspect of the present invention, when service 

provider 308 receives a call from an Elvis telephone card user, instructions 

resident in ROM 409 direct microprocessor 406 to access field 502A . The 

10 sound bite in field 502A of Elvis ' voice is then redirected through 

microprocessor 406 and communicated to the Elvis phone card user . 

Microprocessor 406, in accordance with software in ROM 409 ,  then 

retrieves the sound bite from field 5028 which instructs the card user to 

enter authorization code 1 42. After a code is entered, processor 406 

1 5 searches the Elvis authorization codes in account database 4 1 1  . If a number 

is entered that does not match a list of Elvis authorization codes, controller 

406 is redirected to field 5 028 and the user is again prompted for thto 

authorization code. If a correct authorization code is not entered by the card 

user within a predetermined number (e. g. , three) of attempts, controller 406 

20 is directed to field 502E which informs the caller that the call cannot be 

completed . Controller 406 is then directed to field 5 02N where the phone 

card user is thanked (e. g. , by Elvis) for using the phone card system and the 

call terminated . On the other hand, if a correct authorization code is entered 

in response to field 502B's request, microprocessor 406 " speaks" to the 

2 5  user the sound bite from field 502C which informs the user of how many 

units or how much time is remaining in the card . Next, a sound bite from 

field 5020 requesting the d esired phone number is relayed by the 

microprocessor to the user. Once the call connection is made, time paid for 

by the user will incrementally decrease . When the point is reached where 

30 there is only one minute remaining in the user's  account,  controller 406 is 
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directed to field 502F and plays the message " One minute remaining. "  If the 

cal l is not terminated by the user within a minute, microprocessor 406 reads 

from field 5 02N the voice message "Thank you for using American Express, 

goodbye " and then terminates the call .  

It wil l  be appreciated that various other fields or subfields may also be 

incorporated into record 502 in ad dition to, or in lieu of, one or more of the 

above-d escribed fields. 

Sound bites for other people, animals, automobiles, or the like may be 

stored in records in audio library 420 in a similar manner. Host computer 

1 0 308 may d etermine which picture telephone card is being used by a variety 

of methods such as allocating specific phone numbers for each set of picture 

phone cards or prompting the user at the time of access which picture card 

is being used . 

Turning now to Figure 6 ,  in accordance with another aspect of the 

1 5  invention, a single postage stamp 606 or a series of postage stamps 600 

may be distributed to a purchaser of transaction card 1 00 in a telephone card 

set or ensemble. These telephone card sets may be distributed through, for 

example, post offices, stationary stores, souvenir shops, or other stores. 

Each postage stamp 606 suitably comprises an image or drawing 602 

20 that is substantial ly similar or identical to image 202 on transaction card 1 00 

(of course, the size of image 602 and image 202 may be different) . A 

denomination 604 of stamp 606 may be of any variety, but is preferably set 

at a first c lass mail rate or a post card rate. 

Although the present invention is set forth herein in the context of the 

25 appended d rawing figures, it shoul d  be appreciated that the invention is not 

limited to the specific forms shown. Various other modifications, variations, 

and enhancements in the design and arrangement of the host computer, 

audio l ibrary, telephone card , and the like as set forth herein may be made 

without d eparting from the spirit and scope of the present invention as set 

30 forth in the appended claims. 
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CLAIMS 

1 . A telephone card for use with a prepai d  telephone service 

provider hav i ng a computer database, comprising :  

a n  access telephone number printed on said card for accessing 

5 the telephone service provider ;  

indicia o f  a predetermi ned authorization code o n  said card for 

accessing the computer database; and 

an image on a front side of the card, said image bei ng related 

to a sound bite stored in the computer database that is communicated to 

1 0 the user of the prepaid telephone card when said service provi der network 

is accessed . 

15 

20 

2. The prepaid telephone card of claim 1 further comprising 

instructions printed on said card setting forth a method for a.ccessing said 

service provider . 

3 .  The prepaid telephone card of claim 2 wherein said image on 

said card i s  s ubstantially similar to an image on a postage stamp issued 

with said prepaid telephone card. 

4. The prepaid telephone card of claim 2 wherein said image on 

said card is of a famous person. 

5 .  The prepai d  telephone card of claim 4 wherein said sound bite 

is  a reproduction of a voice of said famous person . 

6.  The prepaid telephone card of claim 5 wherein said voice 

instructs the user on making a telephone call. 
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7. A distributed system for effectuating commercial transactions 

by a consumer, comprising : 

a service provider network including an account database and 

an audio library; 

5 a prepaid instrument for providing access to said account 

database having a first side and a second side; 

an access telephone number printed on said first side of said 

prepaid instrument for accessing said service provider network; 

a visual indicia on said second side of said prepaid instrument ; 

10 and 

an audio indicia related to said visual indicia stored in a record 

in said audio library, said audio indicia communicated to the consumer 

when the consumer accesses said service provider network. 

8 .  The distributed system of claim 7 wherein said first side of 

1 5 said instrument further comprises instructions setting forth a method for 

accessing said service provider network and said account database . 

9 .  The distributed system of claim 8 wherein said first side of 

said instrument further comprises a predetermined authorization code for 

accessing a predetermined credit account associated with said account 

20 database. 

25 

10. The distributed system of claim 9 further comprising :  

a second audio indicia stored in a second record i n  said audio 

library ;  

a second prepaid instrument; 

a second visual indicia printed on said second prepaid 

instrument, said second visual indicia relating to said second audio indicia; 

and 
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a second access telephone number printed on s aid second 

prepaid instrument for use in accessing said second audio ind icia .  

1 1  . The d istributed system of claim 7 wherein said vi sual ind i c i a  is 

5 of a famous person. 

1 0  

12 . The d istributed system of claim 1 1  wherein said audio indic ia  

i s  a reproduction of a voice of said famous person. 

1 3. The distributed system of claim 1 2 wherein said voice 

i nstructs the c onsumer on making a commercial transaction. 

14. A method for effectuating commercial  transactions between a 

consumer and a host computer comprising: 

{a) providing a host computer having an account d atabase 

and a database comprising a ud i o  indic ia ;  

( b) providing a prepaid transaction instrument for use by the 

1 5 consumer having a first side and a second side, said first side comprising 

an access telephone number for accessing the host c o mputer and a 

predetermined authorization code for accessing said account d atabase, 

said second side comprising a visual indicia related to said audio ind i c i a ;  

and 

20 (c) communicating to the consumer said audio indicia when 

said host computer is accessed by the user. 
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The present invention relates to a method and apparatus for managing processes and maintaining 
process integrity, and more specifically to a method and apparatus for providing a computer assisted 
process development system. 

Every creative venture, from writing a g reat work of  l iterature to cod ing a world class computer 5 operating system , involves a process. Conversely, every process, formal or informal , is composed of a 
certain num ber of steps geared towards creating a product. 

The tight coupl ing between process and product means that the first step towards developing a q uality 
product is to define a "quality" process. In fact, having a qual ity process is  essential to having a h igh  
qual ity product, since a q ual ity process not on ly  produces h igh  qual ity products, but is also both repeatable 1 0  and measurable. 

Repeatable means that the process is understood wel l  enough that the steps can be carried out again 
and again (and still produce the same qual ity products).  Measurable implies that the qualities of the 
products can be stated in objective rather than subjective terms such that clear progress with respect to the 
goal can be determined. 1 5  Thus, a quality process is a well defined process. One way to formally define a process is  to describe it 
in terms of a state transition diagram, where states represent process stages and transitions represent flow 
of control from one state to another. A state can be precisely described as a condition based on the current 
values of attributes associated with objects known to the process. Transitions are actions that use and 
modify the attributes in the course of their execution,  thus changing the state. 20 There is an interesting side effect of having a well defined process: defects in the product can be 
traced back to defects in the process. This is true because either the process is not properly defined in the 
first place, or  the process is not control led. Therefore, we need some automated way to ensure that the 
process is properly defined and being followed. 

An example of process definition and control is the procedure of bui lding  a computer program 25 (software) capable of running or executing on a computer (hardware). The end result of this process, the 
computer program, is generally derived from numerous source code modules, each module being capable 
of performing a specific, or logically related group of, task(s). These individual source code modules, which 
are generally written by human beings in a high level computer programming language, such as C or 
Pascal , must be further refined into a series of computer commands and data which can be understood by 30 the computer hardware. After this refinement step, also known as compilation and/or assembly, the 
individual modules must be combined into a machine executable program through a step known as linking 
or  binding. This l inking (binding), besides creating a machine executable program, further attempts to 
resolve any external addressing references which were not known to the compiler or assembler during the 
prior compilation or assembly step. 35 The management of this process becomes increasingly d ifficult as the number of individual program-
mers, whose source code modules are being used in this bui ld process, increases due to increased 
functional ity/complexity being placed in the resultant computer program. If a s ubsequent change is made to 
a source code module (e.g . to fix an error in the program) ,  that module, and possibly other related modules,  
wi l l  have to be recompiled and relinked. However, some modules do not require the recompilation step and 40 can be used, unmodified, in the rel ink step. Defining and control ling these module interrelationships can be 
tedious and time consuming. Computer tools exist in the marketplace today which assist in this process 
definition and control. " Make" is  a utility program which controls the build process of computer programs. 
" Makefi les" are files used by Make containing specific build instructions for the computer program which is 
being generated. However, the tools avai lable today do not provide for a general purpose process control 45 framework, which is required in l ight of the emphasis today on object-oriented programming. 

Object-oriented programming, and its related support tools, further exemplifies and amplifies the need 
for a system of controll ing a process. Before examining this need for process control, we must first 
understand what object-oriented programming is all about. Conventional software programming techniques 
generally have a series of procedure, or subroutine, calls to perform a given task. Communication between 50 these procedure calls is achieved by passing parameters or data structures which contain the information 
which the computer program is to manipulate. The problem with this technique is that there can be too 
much data transmission between the procedure routines. If this occurs, one solution is to instead put these 
routines into the data itself. Instead of building modules around computer tasks and distributing data 
structures between the resultant routines, object-oriented design does the reverse. It uses the most 55 important data structures as the basis for modularization and attaches each routine to the data structures to 
which it most closely relates. 

Object-oriented technology is  the construction of software systems as structured col lections of abstract 
data type implementations. In terms of an object-oriented approach, an integrated project support environ-
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ment can be defined as follows: 
"Classes" represent an abstract data type. For an integrated project support environment classes may 

be the definition for source files, compilers, documentation ,  data flow diagrams,  and the l ike. 
"Objects" are the instance of a class. Objects represent real entities within the environment. Objects in  5 an integrated project support environment may be users, groups, data consisting of requirements, specifica

tions,  designs, code renderings, images, reports, publ ications, etc., tools, applications, and methods. In fact, 
everything can be defined as an object within the environment, including the environment itself. 

" Methods" define the operations that can be performed on objects. Methods sometimes are called 
"actors" and are normally associated with classes. For an integrated project support environment, methods 10 are essentially the tools that operate on the data objects. Methods specify the rules by which they operate. 
For example, the rule for a C compiler is that it wil l  only accept C source file objects. Al l other objects 
would be rejected. The definition of a method in an integrated project support environment is cal led the 
tool's schema definition set. 

" Messages" are the mechanism by which methods are invoked in an object-oriented environment. 15 Messages are passed to the method and the method determines if the message is appropriate, e .g. ,  can be 
executed, by that particular method. 

Classes are organized into a "hierarchy" .  This means that classes are defined as belonging to other 
classes ("superclasses"). This is an important concept in an integrated project support environment 
because it al lows the definition of components of a system to be decomposed into their constituent parts. 20 Given a type hierarchy of object classes, "inheritance" provides the abil ity for one class to inherit properties 
of its superior class. 

"Composite objects" are objects that are composed of more than one object. In an integrated project 
support environment, composite objects can be thought of as the components of the system that are made 
up of other objects. 25 The "object manager" is the mechanism by which all objects are controlled and maintained in the 
system.  This is the basis on which an object-oriented integrated project support environment is constructed. 

The emphasis is on structuring a system around the classes of objects it manipulates rather than the 
functions it performs on them, and on re-using whole data structures, together with the associated 
operations, rather than isolated routines. 30 The environment can be viewed as a set of objects that can perform operations or upon which 
operations can be performed. Classes and type hierarchies for objects can be defined to simplify the 
instantiation of a set of objects. Behavioral characteristics of objects can be defined as methods and 
operations can be mapped to appropriate methods for a particular class of objects. Thus, the object
oriented approach provides a high-level of commonality and consistent sharing of services through 35 inheritance. This programming methodology is also discussed in Meyer, B. ,  " Reusability: The Case for 
Object-Oriented Design " ,  IEEE Software, Vol. 4,  Number 2, pp 50-64, March, 1 987 and Stroustrup, B . ,  
"What i s  Object-Oriented Programming?" ,  IEEE Software, pp 1 0-20, May, 1 988. 

Using these object-oriented systems with the tools and methods previously discussed is not feasible 
due to inherent architectural differences in  the methods of maintaining the system.  The following d iscussion 40 detai ls the deficiencies which exist in today's computer-assisted software engineering (CASE) environment. 

In a system using Make to manage its processes, once access is gained to the Makefile, then access to 
every object l isted therein is provided. No concurrency controls are provided , i .e. ,  Make does not prevent 
simultaneous access and/or update to Makefi les. 

Make does not dictate the tools that are used in  the environment, as long as they are executable AIX ( a 45 type of computer operating system: Trademark of IBM Corporation) com mands. However, Make cannot 
accommodate any arbitrary process (one representable by a state transition diagram as described 
previously). This is  because the only attribute considered for the "state" is  the last update to the file 
representing the object. 

Makefiles can be considered to be object oriented. However, only the source list and build process 50 associated with an object are stored. Controll ing other processes and storing other attributes either requires 
multiple Makefiles or mu ltiple " list" variables in a single fi le. In either case, information associated with a 
given object is spread out (across files or l ists) rather than consolidated in one place. 

Makefiles cannot be updated under the control of Make. Therefore, Make does not address data 
integrity or error recovery issues in any way. Every process that needs to be control led must be " recast" in  5 5  terms of  dependencies of actual operating system files. Therefore, Make is not easy to  integrate. 

Makefile  syntax is positional and contains many special purpose macro symbols. Not al l  symbols are 
valid in all three "sections" of a Makefile (the suffix rules, macro and dependency definitions). For example, 
"$@" represents the current target name; "$$@" has the same meaning except it is on ly valid on 
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dependency l ines. The symbol "$?" stands for the " l ist of source files that have been modified more 
recently than the target" .  The symbols "$*" and "$< " only have meaning in suffix rules. The net result is 
that Makefiles are often hard to read and understand and therefore, hard to use. 

If one process has already been integrated using Make, then control li ng subsequent processes requires 5 shifting to multiple Makefiles or list variables. Either way requires that another utility (such as l ibmake, an 
AIX operating system uti l ity) control the processing. 

Make only works with ASCII  makefi les. There is no way to "compile" Makefiles or otherwise store them 
in a database for more efficient execution . The user interface is always command line driven. Make was not 
written using coding principles that allow changes to the data storage faci l ities and/or user interface look-10 and-feel .  

The bui ld process associated with a target object can be explicitly coded such that it sends mail ,  (or 
any other action). However, Make does not support a facility for automatic invocation of events (such as 
sending mai l ,  etc.) when a Makefile object is updated. 

Make does support l imited reusabi lity. For example, " include" fi les can be reused across several 1 5  makefiles. "Macro defin itions" allow for complex strings to  be encoded once and substituted wherever 
needed. " Ru les" provide for "attribute inheritance".  However, the only attributes that can be " inherited" are 
the dependencies and build process. Further, inheritance is based on the filename suffix only. Therefore, 
Make does not ful ly support reusability of object attributes. 

Since Make does not support controlled access to the associated Makefiles, it cannot be used by other 20 tools to access Makefile information. Any tool can read a Makefile, but it must provide its own parser. 
Therefore, visibi lity to external tools is not fully met. 

In summary, the Make util i ty cannot be considered to provide even ful l  process control ,  due to the 
difficulty i nvolved in integrating processes other than the one for which it was originally intended (i.e . ,  
executing commands to bring out-of-date targets up-to-date). 25 The Atherton Software BackPlane (hereafter called Atherton) provides an object oriented " integration" 
framework where attributes as well as methods can be associated with objects to provide process control. A 
summary of its major shortcomings are the failure to adequately provide for the following: 

( i )  Accommodation of processes and tools, ( i i )  Independent of platforms, ( i i i )  Independent of technology, 
(iv) Notification and triggers, (v) Reusability of object attributes, and (vi) Scalable across a wide range of 30 project sizes. 

Once an object comes under control of Atherton, no outside access is permitted. The reason outside 
access is  disabled is  that Atherton provides its own built-in version control and problem tracking sub
systems. By providing this functionality, Atherton dictates some of the tools that must be used and some of 
the processes that are controlled; therefore it does not fully accommodate all processes and tools. 35 Since Atherton provides its own proprietary object-oriented database and its own user interface "look-
and-feel " ,  it l imits a user's ability to take advantage of advanced technologies on the horizon. For example, 
windowing systems such as X-Windows (Trademark Of Massachusettes Institute of Technology) may give 
way to a more advanced user interface; "semantic networks" may become the database technology of the 
future. It is  thus not independent of platforms (computer hardware) or technology. 40 Atherton does support a notification facility where mail can be sent to the owners of two objects that are 
"l inked" .  However, since Atherton does not support the invocation of any arbitrary method associated with 
the l inked objects, it does not ful ly meet the requirement of notification and triggers. 

Atherton supports logical attribute inheritance to provide reusability. For example, a "c program" object 
can be defined that provides default attributes for "instances" of c program objects (like foo.c). However, 45 Atherton only supports a single hierarchy. It does not support multiple inheritance, where an instance can 
inherit attributes from many hierarchies. In a true object-oriented system,  multiple inheritance is needed to 
define classes in terms of more than one parent class, and hence the term m ultiple inheritance. Multiple 
inheritance would require rules for both parents having the same property. A single inheritance model such 
as Atherton does not require this level of sophistication and complexity, since there is  only a single parent 50 in the inheritance tree. Therefore, Atherton does not fully support reusability of object attributes. 

In summary, Atherton provides far more functional ity than Make and faci l itates some degree of general 
purpose process control .  However, the shortcom ings summarized in this section show that Atherton does 
not provide an adequate solution to process control. 

Other simi lar products exist on the market. For example, Cadre has a configuration management toolkit 55 called Teamwork/MCM. Sage has its own Make and version control system called Polymake and PVCS, 
respectively. Each of these offerings has s imilar serious shortcomings. 

A Process Control Framework is required to fully achieve the benefits of process control and overcome 
the deficiencies in existence today. 
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According to the invention, a Process Control Framework is an environment in which processes and 
their products can be formally defined as entities, or objects, in a machine readable form (hereafter called a 
Process Control File). The Process Control File (PCF) is an internal structure used by a Process Control to 
determine the next action to be performed on the set of objects selected by the user. Where the action is  5 machine executable, the Process Control is able to actual ly invoke the system command itself to perform 
the task. 

This gives rise to a unified user interface where the user can work exclusively with high level actions, 
which in turn interface to Process Control File objects, instead of having to remember the specific system 
level commands. More importantly, the Process Control is s imple m inded. It can only follow a wel l  defined 10 process that is both repeatable and measurable. Therefore, it can support a quality process. The 
aforementioned user interface, process contro l ,  and internal structure comprise three levels of integration in 
the Process Control Framework. 

Gaining control of a process is itself a process called integration . The first step is to prioritize the 
processes that wil l  be integrated. Then, for each process, the following steps are taken: 15 1 )  determine the objects and associated attributes to be maintained in the Process Control File, 

2) m igrate the data from its current form into a Process Control File, and 
3) invoke tools, by the Process Contro l ,  to act on the Process Control File objects and attributes. 

The present invention provides solutions for the following requirements: 
1 .  Access and concurrency contro l :  Concurrent access to Process Control Files and associated objects 20 provides access only to authorized users. 
2. Accommodation of processes and tools: The Process Controller does not dictate the processes 
controlled nor the tools that can be used. 
3. Consolidation of object attributes: Unique attributes associated with an object are consolidated in one 
place within the Process Control Fi le .  25 4. Data integrity and error recovery: Process Control Fi le  data is protected from loss due to unforeseen 
circumstances as much as is possible. 
5.  Distribution of objects: Objects are maintainable in separate Process Control Files. 
6 .  Ease of integration: The Process Control Files support a wide variety of attributes that enable new 
tools to be quickly developed and new processes to be contro l led. The Process Control Framework 30 minimizes the amount of learning necessary to integrate sophisticated tools and processes. 
7. Ease of use: End users are able to easi ly  encode and read the attributes of objects in the Process 
Control Files. The Process Control Framework minimizes the amount of learning necessary to use 
sophisticated tools and processes. 
8. Efficiency of execution and storage:  The Process Controller is efficient; the Process Control Files are 35 concise. 
9. I ndependent of integration: Control li ng new processes, supporting new tools and adding new attributes 
to objects stored in Process Control Files have no effect on existing tools  and processes. 
1 0. I ndependent of platforms: Processes control led are not l imited based on platform. Manual tasks are 
also "control lable" through instructions and support for status modification . 40 1 1 .  Independent of technology: The Process Contro l ler is independent of the underlying database format 
or user interface "look and feel " .  
1 2. Notification and triggers: The Process Controller provides for actions (includ ing interprocess commu
n ications) to be invoked when objects change states. 
1 3. Reusability of object attributes: The Process Control File architecture supports sharing attribute 45 values across objects. 
1 4. Scalable across a wide range of project sizes: The Process Control framework imposes minimal 
overhead on smal l projects, while maintaining performance on large ones. 
1 5. Visibi l ity of external data: Tools in  the Process Control Framework have access to data stored outside 
of the Process Control Files (subject to access controls). 50 1 6. Visibi l ity to external tools: Other tools external to the Process Control Framework have access to 
objects stored in the Process Control Fi les (subject to access controls). 
A Software IC concept relevant to the background of the present invention is discussed by Brad Cox in 

his book Object Oriented Programming: An Evolutionary Approach,  Add ison-Wesley, Reading, MA. , 1 986. 
Using this mode l ,  the Process Control requires interfaces (Application Programming Interfaces, or API's; see 55 Figure 2) to the Process Control Files, System Commands and User Interface. However, there is  not enough 
detail g iven by Cox to determine how this architecture could provide al l  the requirements of a Process 
Control Framework, as previously outl ined. 

Accordingly, we provide an architecture to achieve these requirements. An integrated framework 
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architecture has been developed with three distinct components that provide the three previously described 
three levels of integration . These three components are attributes, methods, and l inks. The attributes of an 
object describe product and control i nformation used to drive the development process, where methods are 
the actual programs that can be invoked against the internal objects. Links associate an internal object 5 accessible only with the object manager to an external object accessible to other processes within the 
system. Methods i nteract with both the attributes of internal objects and/or l inks to external objects, and 
serve as the "glue" that ties the object manager to the resident system.  

The Process Control F i le  component makes direct use of  System Commands. A Process Control File, 
as previously stated , is a col lection of objects. An object is a named collection of meaningful i nformation 1 0  called attributes, which associate a name with a value. An attribute value can be derived and interpreted i n  
many ways, from a simple string to a n  embedded object definition. The derivation and interpretation o f  an 
attribute actual ly  requires the services of the underlying system ,  as wil l  be more ful ly  described hereafter. 

Attributes can be explicitly encoded within the object itself or inherited from another object. There are 
also many ways in which an object can specify the other objects from which it will i nherit attributes. 1 5  Inheritance is but one of many reasons to reference another object. The reference i nterpretation of an  
attribute is  derived from three components, thus providing a high degree of  flexibi l ity in  how a reference 
may be accessed within the three levels of integration. 

It is therefore an object of the present i nvention to provide a process control system. 
I t  is a further object of  the present invention to provide process control in  a computer assisted software 20 engineering environment. 
It is yet another object of the present invention to provide a process control system that is flexible. 
It is yet another object of the present invention to provide a process control system that is reusable. 
It is yet another object of the present invention to provide a process control system that is interoperable 

with external processes. 25 The foregoing and other objects, aspects and advantages of the invention will be better understood from 
the following description of a preferred embodiment of the invention with reference to the figures l isted 
below, in which: 

Figure 1 is a high level i l lustration of the process control system .  
Figure 2 i s  a n  i l lustration o f  the three levels of integration contained withi n  the process control system .  30 Figure 3 is an i l lustration of the three components contained within the process control system .  
Figure 4 shows object selection through boolean expression selection. 
Figure 5a-5f details the overall system syntax. 
Figure 6 shows various types of variable assignments. 
Figure 7 shows attributes having multiple values. 35 Figure 8 shows environment variables and object attributes. 
Figure 9 details  the interrelationship between shell scripts and executable methods. 
Figure 1 0 exemplifies embedded object attributes. 
Figure 1 1  a-1 1  b is an example of how policies govern and control processes. 
Figure 1 2  shows the interrelationship between internal and external objects. 40 Figure 1 3  is a system level diagram showing a CASE environment model .  

Fig. 1 shows the system overview of the Process Control Framework 1 4. This Framework 1 4  has three 
levels of integration, the user interface level 1 5, the process control level 1 7, and the i nternal structure level 
23. The Framework 1 4  further has three types of components defined therein ,  comprising attributes 30, 
methods 31 , and l inks 32. The specifics of the integration levels and types of components are further shown 45 in Figures 2 and 3, which wil l  now be described. 

Referring to the Process Control Framework 1 4  of Fig. 2,  a user interface level 1 5  communicates with a 
process control level 1 7  through an application programming interface, or API ,  1 6. The Process Control 1 7  
operates on Process Control Files (PCF) 1 9  using a separate API interface 1 8. Each PCF 1 9  is just that a 
fi le (or files) that is (are) uniquely addressable. These Process Control Files are used, as well as the system 50 commands 20, in  bui lding the internal structure 23 of Fig. 1 .  The system can store the detai led structure of 
the data associated with an object 21 within the Process Control File 1 9  of Fig. 2. Although the object and 
associated data structure is defined later, it is key to understand that the PCF 1 9  can contain objects, 
attributes associated with these objects (as exempl ified in Fig. 3 at 30), and detai led data structures, thus 
allowing and supporting the three levels of integration. 55 File permissions are used to provide PCF level access control .  System level file locking is used to 
provide PCF level concurrency control .  The access and locking provided depends on whether the PCF is  
opened for read or write. I f  access is denied at  the PCF level, then i t  i s  denied for a l l  object i nformation 
stored within the PCF. 
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The PCF component provides data integrity and error recovery through standard database techniques, 
for example, two phase commits with transaction logging.  This impl ies that there is a function to recover a 
PCF from an older "uncorrupted " version and one or more transaction logs. 

The primary unit of access in  the Process Control Framework is the object 21 . Users communicate with 5 objects through messages. Normally in object oriented systems, a message consists of an object and an 
associated action. The disclosed architecture is unique in that a message can be passed to a single object 
or an entire set of objects. Likewise, a message can specify a single action or a set of actions that is/are 
defined for object(s) accessed. We wil l  now describe the features of objects and how they wil l  meet various 
requirements. 1 0  Referring to Fig. 3, an object 21  is  a named col lection of attributes 30 that is  stored in a Process 
Control File (see also Fig .  2 at 1 9  and 21 ) . An object name must be unique within  the PCF (although there 
is no requirement that the name be meaningful). Thus, the unique "address" of an object is formed by 
com bining the PCF name and the object name. Knowing the object address al lows direct access, which 
simply locates the object and performs the specified action(s). Note that an action is a l ist of commands, 15 and a method is  a named action. 

However, objects can also be accessed indirectly, assuming the user specifies a conditional expression 
that describes the state of the object's attribute values. Ind i rect access means that the PCF is scanned by 
conventional software programming techniques to f ind objects that match a specified selection criteria (a 
Boolean expression based on attribute values). However, this does not imply that objects are scanned in  20 any particular order. What indirect access provides is  ease of use, since an entire collection of objects can 
be selected using an expression. As i l lustrated in Figure 4, objects 21 having attributes 30 indicating the 
status, type, etc. for each object would be scanned when a message 80 is  encountered by the system. This 
message 80 wi l l  'build' (the specified action 82) all 'c _programs' or 'shells' that are 'dropped' (the 
attributes 30 for each respective object 21 ), as defined in the selection expression 84 contained within the 25 message 80. The associated action(s) 82 can be executed in the background to allow the user to perform 
other tasks. 

The aforementioned build process serves as an excel lent example of how integration works: First, the 
information needed to control the bui ld is determined. This includes the l ist of source files upon which the 
target objects are dependent and the actual build process that is to be executed when a source file is 30 determined to be out of date with respect to the target. This information would become attributes of the 
target objects. Then, s ince there is  a large num ber of existing Makefiles, a tool converts the Makefile data 
into the PCF format. Finally, a tool scans the source l ist of a target object, "bui lds" each source object that 
is not already bui lt, and checks the target against each source object to see if the target's build process 
needs to be invoked. At this point, the Process Control Framework is being used to control the build 35 process. 

File level access and locking may be too large a granularity, since multiple objects wi l l  probably reside 
within a single PCF. The PCF architecture allows for two types of object level access that are based on the 
reserved attributes, access permissions and access l ists. 

The access permissions attribute is functionally equivalent to AIX fi le permissions (i .e. user, group and 40 others), except it is  at the object level. When access permissions do not provide enough explicit contro l ,  
specific userids and/or groups are associated with read/write/execute permissions. These are explicitly l isted 
in the access list attribute to facilitate more fine-grained access control .  There are performance reasons for 
providing both access permissions and access lists. Access permissions are efficient but provide only three 
predefined "classes" of users. Access l ists are flexible, but can be inefficient if long lists are provided (and 45 the current user's userid happens to be l isted at the end). 

Concurrency control at the object level is  provided by special lock owner attributes that are maintained 
within the object These attributes describe the process that currently has the object locked and for what 
purpose it is locked (read, exclusive read or read/write). Locks can be explicitly released by appropriate 
setting of the lock owner attributes; they can also be impl icitly released, such as when the owning process 50 no longer exists. 

Triggers are events (messages) that get invoked whenever a given object is modified. For example, the 
owner of an object may want to be notified by mail whenever it is checked out (or in ,  etc.) of a master 
program/data repository. Special notification list attributes are used to record and handle the notification 
process. A g iven entry in the list consists of a message and a trigger expression. A trigger expression is a 55 condition based on attributes associated with the object When an object i s  modified and a trigger 
expression in the notification list is met, then the associated message is executed. Triggers can be explicitly 
removed through modification of the notification list. They can also be impl icitly removed, such as when the 
object and/or action associated with the message is not found . 
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To provide the same explicit control for an entire PCF where the filesystem does not provide access 
l ists, the PCF itself is considered to be an object and can be encoded within the PCF file. Its name is equal 
to the PCF name itself. If present, its access permissions and access list attributes can override those from 
the filesystem (but only if access to the PCF is  allowed in the first place). Therefore, logical access to the 5 PCF is contingent on the object representing the PCF, even though physical access is allowed by the 
operating system.  

The fi le level locks can be provided for systems that do not  support them directly by setting and 
clearing the lock owner attributes in the PCF object. However, this does not of itself prevent access by 
external tools. In any case, PCF and object level access, locking and notification depend on accessing 10 attributes associated with an object. The next section will explain this concept in more detail . 

An attribute 30 of Fig . 3 is always associated with an object 21 . It can be equated with a field in a 
record. All access to an attribute has to come through the object itself. If a user does not have access to an 
object, then he cannot access any of the attributes contained within the object. Attributes can be accessed 
either implicitly through a "next attribute" function, which is a sequential access to attributes without 15 needing to know the attribute name, or explicitly by name (recall that an attribute consists of a name/value 
pair). Attribute level access control is  not directly supported by the Process Control File architecture. 
However, it can be "simulated; "  i .e . ,  an attribute can be treated as if it were an embedded object (i .e .  a l ist 
of attribute value pairs that is  wholly contained in  the value itself -- this subject wi l l  be later described in 
more detail ) .  I n  any case, it is the value of an attribute that conveys the real information. There are two ways 20 to look at a given attribute value. First is how the value is derived; second is how it is used . There are many 
ways to both derive and use attribute values. Both concepts fall under the System Command component of 
the architecture shown at 20 in Fig. 2, since the system is required to execute certain tasks in  order to help 
derive and use the attribute values. 

The Command architecture is geared toward treating attributes l ike variable assignments in  most shell 25 languages (hereafter called the shell), such as the Bourne, C,  or Korne shell. Within the shel l ,  there are 
three ways that the "righthandside" of the assignment ( = ) can be evaluated in order to determine the 
effective value of the variable: 

1 )  as the literal string represented by the value (i .e.  what you see is  what you get), as shown in Fig. 6 at 
90 and 96; 30 2) as the string that results from substitution of any embedded variable expressions in the value, as 
shown in Fig.  6 at 92 ; 
3) as the "standard output" string that results from executing the value, as shown in Fig. 6 at 94. 

The Command architecture disclosed herein has added a fourth derivation as an extension: where 
variables in the shell are always single valued, attributes can be multivalued. In other words, each attribute 35 value can be a list of values. The l ist can be treated as a whole, or each element can be separately derived 
(and/or interpreted as explained below). Referring now to Fig 7, prior methods of attempting to assign 
multiple values to an attribute would result in only the first value in the list actually being assigned , as 
shown at 98 where the resulting value of A is  1 .  By providing list support, the resulting assignment to A 
shown at 1 00 results in the entire list being assigned. 40 Supporting lists means that the shell assignment and substitution mechanisms are extended, not only to 
allow attributes to be treated as variables, but also to allow a variable to be multivalued (and either be 
treated as a whole or as individual elements). An additional extension is added to allow attributes in another 
object to be directly referenced for substitution (a detailed explanation of referencing is provided below). 

Another effect of adding lists is that the normal shell quoting mechanisms used to encode lists ('"' or ") 45 wil l  almost always be unnecessary. This is accomplished by not using whitespace to terminate a value, as 
does the prior art, but rather using either a 'newline' character or a subsequent attribute assignment to 
terminate a value. Let us now turn our attention to how a value can be used after it is derived. 

The Command architecture supports seven ways that a value resulting from the assignment discussed 
above can be used: 50 1 )  as the literal string;  

2) as the string after substitution; 
3) as the standard output of the result of executing the value; 
4) as a list of values; 
5) as a list of executable commands; 55 6) as an embedded object definition; 
7) as a reference to another object. 

Note that the first four are exactly the same as the value assignment described above. The difference is  
that the seven interpretations found here are based on the usage of the attribute and require that a tool 
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properly i nterpret the value. 
One kind of "too l"  is a special kind of executable attribute known as a "method " (those from 

"interpretations 3 and 5 above). Methods can be composed of four distinct kinds of commands to allow for 
varying degrees of flexibil ity and efficiency: 5 1 .  System commands are command strings that are directly executed by the operating system.  

2. Internal commands are functions that are provided as  part o f  the Process Control and as  such can be  
more efficiently executed within the current environment. Examples would be  commands such as 
destroy, create, or comm it (see also Fig . 5c at 88 for the specific com mand syntax). 
3. Interpreted commands are references to other attributes that are to be treated l i ke shell functions; i .e .  1 0  they are interpreted as executable commands (and may contain any of these four types of commands). 
4.  Compiled commands are references to other attributes that have been previously "compiled" and 
" l inked" (presumably from an interpreted command) for more efficient execution. 
Note that the Process Control Fi le itself cannot determine if a command is valid when it is stored. That 

is the responsibil ity of the System Command component 20 at Fig .  2 when the value is derived or used. 15 Embedded objects are important in that they allow a user to encode complex i nformation i nside of an 
attribute value without resorting to positional syntactic devices (like "colon separated" values). One of the 
best features of objects is that they maintain the attribute name along with the value so that the information 
is more meaningful .  

The Command architecture provides embedded objects for another reason :  the "object" that is  20 embedded within the attribute value is only accessible through the parent object. Further, it can override the 
access permissions and access l ist attributes of the object itself, providing some measure of attribute level 
access control (but not concurrency control). Since overriding attribute values is usually associated with the 
concept of inheritance, we leave it to a later section to explain this concept more fully (and return to the 
PCF architecture). 25 At this point, we know how an attribute value is derived and how it m ight be used, but not how it gets 
associated with an object in  the f irst place. This subsection will describe two ways to associate attributes 
with objects that are supported within the framework. Both of these are described in terms of " inheritance" 
of attributes from some other object. 

The most obvious way to associate attributes with an object is to encode them right along with the 30 object definition. Since we are describing these methods in terms of inheritance then it makes sense to cal l 
this type: "none", since (so far) no attributes were inherited from any other object. If no inheritance 
mechanism was available, then it would get rather tedious to encode objects. Every single attribute would 
need to be specified every time, even if other objects had exactly the same l ist. For example, it seems 
reasonable that al l  C program objects share attributes such as compile process. It is also logical that many 35 objects will share simi lar source code control attributes such as lpp, node, platform, command, etc. 

The PCF architecture allows for logical inheritance. Logical inheritance is achieved by declaring a 
reserved attribute called "type" that is a l ist of object references (interpretation 7 as l isted above) from 
which the target object wil l  inherit attributes. Whenever an object is retrieved using logical i nheritance, each 
object that is referenced in the type attribute is also retrieved. Attributes from the type object that are not 40 explicitly encoded or already inherited (i.e. overridden) become part of the current object definition. Since a 
"type" object can also specify a type attribute, and since more than one object can be referenced, the PCF 
architecture supports multiple hierarchical inheritance. The benefits of logical inheritance are important, 
because as many groupings as desired can be created to min imize redundancy withi n  a PCF. Only the 
attributes that are unique to a given object need be explicitly encoded. However, what about between 45 Process Control Files? Luckily, an object reference can address objects in other Process Control Files. The 
next subsection wil l  describe references in more detai l .  

Although the concept of reference makes the most sense i n  the context of i nheritance through the type 
attribute, there are other good examples (for example, the build process interprets the source list attribute 
as a list of references to other objects). In general, a reference impl ies accessing the object specified for 50 some purpose (like getting a specific attribute value for variable substitution).  However, there is a high 
degree of flexibility i n  how a reference may be accessed . For example, there may be a need to disable the 
inheritance of attributes for the object referenced . Further, a specific PCF (or l ist of them) may need to be 
searched i n  order to locate the object. Al l  of these possibil ities add power, but they also add complexity and 
create additional keystrokes for the user. 5 5  To help ease the burden to the user, there is a wel l  defined set of default conditions for references. 
These defaults are based on the referencing object and the reference itself. In general , a reference has 
three components: 

1 )  the object name; 
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2) the inheritance status (which controls whether inheritance is enabled or d isabled); and, 
3) the l ist of PCF names to be searched (in the specified order) in  which the object should be found.  
The simplest reference is simply the object name itself. In this case, the inheritance status is taken from 

the referencing object itself. The l ist of Process Control Files that are searched defaults to the list of names 5 specified in a special environment variable (that can be overridden within the current object). Note that when 
the PCF list is specified , only the named Process Control Files are searched and this overrides the 
environment variable for "recursive" references. 

10 

15 

20 

25 

30 

35 

40 

Support for references means that objects can be distributed across different Process Control Files that 
may reside on separate machines. Further, this implies support for scalabi lity, s ince large projects can be 
broken up into manageable "pieces. "  Each "piece" is represented by a separate PCF. Small projects d o  
not suffer performance degradation that can b e  caused when coexisting in the framework with a large 
project. Sti l l ,  each reference can refer to common objects (stored in yet another separate PCF). 

The details of the Process Control File syntax in  the preferred embodiment is shown in Figures 5a-5f, 
using a Backus Naur form(BNF) definition, the BNF grammar being commonly known in the computer arts. 

The objects defined can be described as stanzas in PCF format. Stanzas are nothing more than a 
named collection of attribute-value pairs. The values depend on the particular object that is represented by 
the stanza. For example, if a user was responsible for a file called foo.c, she or he might encode it in a PCF 
f i le as follows: 

foo . c 

type=c_prog ram 

lpp=bos 

node=3 . 1  

path=R2 j cmdj foo 

owne r=myus e r i d  

component=cmdfoo 

delta= " " 

prob l ems= " " 

reason= " " 

status= " " 

Remember that the filename attribute serves as the stanza name. Also note that the delta, problems, 
reason and status attributes are not persistent (i.e., they change every time the files are dropped). These 
values only need be filled in when the file is actively under development (in which case the status would be 
non nul l ) .  4 5  There are several reasons for settling on this PCF syntax, five of these wil l  be d iscussed below. In  
summary, PCF files are: 

1 )  readable; 
2) concise; 
3) maintainable;  5 0  4) extendable; 
5) compi lable. 
Attribute fi les consist of named stanzas that group related attribute-value pairs. The attribute name 

serves to document the meaning of the associated value, and makes them far more understandable than 
the "equivalent" colon separated form. 55 To i l lustrate, the following example shows the above stanza in a colon separated form: 
foo.c:c _program:bos:3.1 :R2/cms/foo:myuserid:cmdfoo:: : : :  
Notice that it is  almost impossible to understand the meaning of this entry without a good memory of the 
stanza format. 
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The keyword , rather than positional nature of PCF files also means that nu l l  valued attributes need not 
be encoded at all, reducing the number of keystrokes required to enter a stanza. Colon separated f i les sti l l  
require a colon (to mark the position, as seen above for the delta, problems, reason and status attributes); 
fixed format databases will sti l l  use the space, where variable length records wi l l  at least carry a pointer to 5 the (nonexistent) string associated with the field. 

PCF fi les also make use of a default stanza concept to help min imize the number of keystrokes 
associated with entering both the attribute name and the value. The user can encode common values as 
attributes within a default stanza that are inherited by stanzas that follow in the file, un less they specifically 
override the value. 1 0  For example, if the user owning foo.c was also responsible for foo.h and fee.c that were stored in the 
same source control d i rectory ,  etc . ,  then it would get quite tedious to repeat all the attribute-value pairs. 
Using the default stanza concept, the file might look l i ke the following: 

1 5  d efault : 

20 

25 

30 

35 

type=c_p rogram 

lpp=bos 

node=3 . 1  

path=R2j cmdj foo 

owner=myuserid 

component=crnd foo 

delta= " "  

prob l ems= " "  

reason= " n  

status= " "  

foo . c :  

f oo . h :  

type = " c_heade r "  

fee . c :  

40 Neither colon separated files nor database formats support this default concept. 
A stanza groups related attributes together in one place. Therefore, when a user needs to alter, delete 

or update information concerning a given object, she or he has only to find the corresponding stanza in the 
file. Taking advantage of the default stanza concept i ncreases the maintainabi l ity even more, since changes 
to a single default stanza can affect a large number of "regular" stanzas. 45 Since attributes within a stanza are order independent, adding new attributes to drive another process 
does not affect existing processes at al l .  This is true even if the new fields are added between existing 
attributes. For example, suppose another toolkit operat ing on f i les was developed, such as a makefile 
generator. They hypothetical attributes derived (e.g. ,  from source_list and build_process) could be placed 
anywhere in the stanza without affecting the original Toolkit. Further, deleting an attribute only affects those 50 processes that use it. Even those processes that do use it  might remain unaffected, if they can handle a nu l l  
valued attribute (since nonexistent attributes return nu l l  when queried). 

The fixed nature of colon separated fi les and database formats means that most changes to the entry 
require update to all processes using the fi le. The exception is colon separated files where new attributes 
are added to the end of the entry. 5 5  Even though stanzas are somewhat free form, they are sti l l  highly structured. A stanza can be equated 
with a record in a database, and the attributes as the fields. Every attribute carries its own "field name, " 
meani ng that attribute files can be easi ly translated or compiled into other forms. 

The result is that attribute files can be used to provide the information storage component of toolkits 
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that are easily converted to a more efficient form. Also, few (if any) user interface tools need to be written ,  
s ince standard AIX utilities (like v i  and pg) can be used to edit and d isplay the attribute file format. 

By treating attributes defined in a stanza as shell variables, any process executed by the Process 
Control can use these variables just as they would any other. All of the enhanced quoting mechan isms 5 described above (except the single quote) substitute variables. Therefore, one attribute can refer to the 
value in another. A side benefit is  that the action parameter of a Process Control command can use 
standard shell com mands. 

One problem with the default stanza concept known in  the prior art is  that it i ntroduces a positional 
semantics, since all stanzas following a default stanza inherit its attributes (unless they are explicitly 1 0  overridden). This means a misplaced stanza can be unintended attributes defined , sometimes with 
d isastrous results. 

Also, if a new default stanza is encoded, all of the attributes defined in the previous one are unset. This 
introduces a source of redundancy, especially when only one attribute needs to change (all of the others 
would sti l l  need to be encoded). 15 Default stanzas encourage reuse of attributes and make the file much more concise, but they do not 
support the kind of reusability that an inheritance hierarchy can provide. Therefore, the Process Control 
recognizes a special attribute called type that refers (optionally) to one or more other stanzas that wi l l  be 
used to supply values not explicitly declared in the stanza itself. Since more than one stanza name can be 
listed, multiple inheritance is supported. 20 The ability to interpret attributes l ike shell variables within an attribute value means that a stanza can not 
only override the value of its "parent, " but also can edit it. This feature provides an extremely high degree 
of potential for reusability. 

The Process Control provides stanza update capability by comparing the environment variables 
corresponding to attributes to the pre-execution values. If they have changed, then the value within the fi le 25 wil l  be updated . If the $@ variable is  set to nul l  within the command script, then the stanza is deleted . 

As more and more processes are controlled by stanzas in attribute files, there wi l l  be an increasing 
amount of contention for an individual file (especially with update support). This means that some method to 
break the attribute f i les up into smaller components must be provided, in order to al low for d istributed fi le 
support. 30 Breaking up the files has the unwanted side effect of separating stanzas representing classes in the 
inheritance hierarchy from the attribute files that refer to them. Thus, a stanza must be able to refer to 
definitions in other fi les. Stanzas refer to those in other fi les by: 

1 )  explicitly naming the file in which it is  contained (<stanza> (<file>)) ;  
2) looking in other f i les l isted on the com mand l ine, in order; 35 3) checking in fi les named attrscan.pcf in the fi lesystem at the current d irectory level and "higher" 
( l im ited by an environment variable: $ATTRSCAN _TOP). 

The order l isted is the order in  which the fi les are searched. The first matching stanza is used. 
As previously mentioned, the definition of the PCF architecture led to the definition of the Command 

component. Each Command component wi l l  be summarized separately. The features of the PCF architec-40 ture can be summarized as follows: 
1 .  A PCF is a system file that can be opened for read or write; it is  composed of a set of objects 
2. An object is a named collection of attribute value pairs; they can be retrieved either "directly" by a 
reference or " indirectly" through a selection expression. 
3 .  The selection expression can be based on the object name or other attributes; an unspecified 45 expression selects a l l  objects in the Process Control File. 
4. An object can be retrieved for read or for read/write, depending on the state of the access permissions 
and access l ist attributes. 
5. Encoding an object in a Process Control File with the same name as the PCF al lows its access 
permissions and access list attributes to override equivalent fi lesystem values for the whole fi le. 50 6.  Attributes can be inherited through references in the type attribute; inheritance can be multiple and/or 
hierarchical . 
7. A reference requires the object name, a l ist of PCF names and an inheritance status. 
8. The inheritance status can be: a) enabled, b) disabled, or c) unspecified (in which case it defaults to 
that used to retrieve the referencing object). 55 9. The PCF name l ist of a reference can be left unspecified, in which case it defaults to a special 
environment variable. 

The features of the Command architecture are described as fol lows: 
1 .  Environment variables and attributes are equivalent (hereafter, they wil l  be called variables). Both have 

1 3  Page 549 of 820



EP 0 495 31 0 A2 

a name associated with a value. 
2 .  Variable values can be derived in four ways: (i) as literals, (ii) from variable substitution,  (i i i) by 
executing the value and returning standard output, and (iv) as a l ist or an element of a l ist. 
3 .  Variable substitution is otherwise treated l ike most shell language substitutions. 5 4. Values can be used in any of the four ways specified in "feature" 2; or they can be used as: ( i )  an 
executable method, (ii) an embedded object, or (i i i) a reference to another object. 
5. I nterpreted methods are either system commands or other executable variables. 
6 .  Executable values can contain either interpreted or compiled methods; they return an exit code. 
7. Embedded object attributes provide for complex attributes and enables attribute level access control. 10 These features wil l  meet every other requirement l isted in the Background section that is not covered 

by the high level architecture itself. Features 2-4 above have been previously described. Feature 1 is shown 
in Fig. 8,  which shows an environment 1 06 having variables associated therewith, and an object 1 08 having 
attributes associated therewith. The object attributes are searched first and if a match is  not found, the 
variables within the environment are searched. The net effect of this approach is that the system operates 1 5  as if the environment itself has been inherited. 

Feature 5 is shown in Fig. 9, and implemented in the syntax notation as shown in Fig . 5a-5f. Interpreted 
methods 1 24 are either system commands 1 22 of the shell script script 1 20, or are other executable 
variables at 1 1  0.  As shown at 1 24, 'a = hello world' is an executable variable which is interpreted by the 
interpreter, and '(echo $a)' escapes to the shell script 1 20 to execute a system command at 1 22 of 'echo'. 20 Feature 6 is  also shown in Fig. 9, where the executable values at 1 1 0 can contain either interpreted 
methods 1 1 6  or compiled methods 1 1 4. Here, the resulting effect is that the system is easily extensible. 

Feature 7 is  exemplified in Fig. 1 0, showing that the object attribute 'access _list' 1 30 al lows users 
george and john to access 'too'. However, the embedded object attribute at 1 32 only allows john to access 
the underlying structures 1 36 within the object 'a' 1 34. Other embedded object attributes are shown at 1 36. 25 The next section details the architecture of the Process Control and User Interface that together make the 
Process Control Framework even easier to integrate and use. 

Referring again to Fig . 2,  the User Interface 1 5  is, in a sense, the Process Control 1 7  since what the 
end user sees is  what he will perceive the Process Control Framework to be. Therefore, it is extremely 
important that the User Interface Architecture provide transparent access to the underlying functions, 30 including System Commands 20 and Process Control Files 1 9, where required. This goes against the grain 
of most "friendly" user interface architectures, since they often try to " hide" as much of the system as they 
can from the user. 

There are often good reasons to hide functionality, but there are equally good reasons to make the 
function obvious. To understand these reasons and the functional ity that should be visible, we must 35 understand the user community. 

The Process Control Framework is envisioned to have three kinds of users: integrators, developers and 
managers, each of which will be interested in the Process Control for a different reason . Let us look at the 
needs of each separately. 

The first user of the Process Control Framework wil l  be the toolmaker, whose job it is  to set up the 40 processes that are going to be control led. Remember from the introduction that this requires developing a 
machine readable state transition diagram of the process from object definitions. Therefore, the product 
related objects 21 of Fig. 3 and their associated attributes 30 must be determined, along with the tools, 
such as version control 34, source preparation 36, development build 38, and unit test 40, that move objects 
from state to state (or, more precisely, use and act upon the attribute values themselves). 45 An integrator wil l  need to read and write product related objects 21 into Process Control Files 1 9. Some 
objects will be high level "parents" in the inheritance hierarchy, hereafter called product class objects or 
simply class objects. For example, an integrator for the build process 38 of Fig. 3 wil l  create classes such 
as c_program, c_header, l inkable_object and executable_object. 

Commonly used attributes 30, such as standard l ibraries to use when l inking, default dependencies (or 50 tools to execute to derive the dependencies) and default build processes wi l l  all be set up for the developer 
to use. Other attributes 30, like functions to compute lines of code or test coverage, would be set up for the 
managers. Note that the attributes 30 for the developers insure that the process is repeatable; those for the 
managers make sure that the process is measurable. 

To help set up new classes, the integrator wil l  need facilities to copy attributes from a simi lar class 55 object, and "merge" these into a higher level class object if appropriate. For example, many of the 
attributes that exist for c _program objects might be shared by a new pascal object (except for the 
compiler, of course). An astute integrator might create a superclass and call it source_code. The merge 
routine automatically determines the set of unique attributes for each object in the superclass, using a 
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standard compare and merge programming technique to el iminate attributes that are in com mon with the 
union of objects comprising the superclass. 

Once the process has been i ntegrated, the developer will become the second user of the Process 
Control framework. The developer is the one who uses the process to do real work; i .e . ,  produce a product. 5 Where the process is software development and most of the tools are machine executable, the Process 
Control Framework will make life much easier. Instead of needing to know how to invoke the specific tools, 
the developer selects objects and executes associated actions. 

Selecting objects and executing actions requires the services of both Process Control Files 19 and 
System Commands 20 of Fig. 2. The actions are much simpler than those required by the integrator, 1 0  usually just the name of an executable attribute associated with the object(s) selected. For example, a 
developer would indicate the objects to build and then invoke the build _process attribute. 

One major distinction exists between a developer and an integrator. Where the integrator works with 
classes of objects, the developer works with particular members of the class (also cal led an instance). For 
example, a file called "foo.c" is an instance of a c_program class object. The integrator is mainly 1 5  interested in  editing ,  compil ing, l inking and testing in  the abstract, where the developer wants to do these 
things for real. Note also that the developer only refers to the classes, and never updates them. The 
developer will need to create and maintain the instances; therefore, she needs a way to create, update and 
destroy instance objects as well as select class objects from which to inherit. This means that there are two 
separate l ists of files with which a developer works: those which are reference only (that contain classes) 20 and those which are actively being scanned for selection and action (that contain instances). The User 
Interface Architecture 1 5  at Fig. 1 supports modification ,  storage and selection of these l ists by treating the 
lists exactly l ike any other PCF and object within the system. 

Developers usually invoke actions in one of three ways: 
1 .  They select an object (or set of objects) and attem pt to invoke a specific action (or set of actions). 25 This could return an error, not just because the action fai ls, but also because the object is not ready for 
that action, since the user asked the system to: "Do these actions to these specific objects. "  
2 .  They select either a specific set of objects o r  an expression for the scan l ist and invoke the next 
(default) set of actions. This only returns an error if an action fails ,  since it is  l i ke saying:  " Do al l the 
actions that you can to al l the objects in this set . "  Presumably, the objects will reach a state where some 30 external checkpoint terminates automated activity. 
3. They invoke a specific set of actions on objects matching an expression (or the entire scan list). This 
shouldn't return an error either, except when an action fai ls ,  since this is the equivalent of saying " Do 
these actions to every object in this set that is ready." 

The Process Control User Interface Architecture supports these three methods. It checks to see that the 35 object is in the proper state for the action, or vice versa. Menus are accessible that show both views: the 
actions selectable for a set of selected objects, and/or the objects selectable for a set of selected actions. 

With these three toolkits contained within 1 5  of Fig. 2 and 70 of Fig. 1 3 ,  the developer has actual ly 
begun producing some products, or at least has gotten them to a "checkpoint" that requires some outside 
review. This is where the manager comes in .  4 0  Tradition puts a manager somewhere outside of the process looking in .  To some degree, th is is an 
accurate assessment, since the manager does not seem to create any product related objects. Instead, a 
manager seems concerned with accessing attributes associated with measurabi l ity to determine if it is  
proper to go on to the next step. For example, a manager m ight need to "s ign off" before the fix to a 
source file can be forced into the build . 45 The problem with this view is that this "manager" does not have to be a separate person. She may be 
the developer herself, or not even be a person at al l !  For example, lets say that when a program fix 
com pi les successful ly and over eighty percent of its code is covered by successful execution of regression 
testing, then it is OK to include it in the bui ld . In this case, the test and coverage analysis processes help 
automate the "sign off" function of the manager. 50 Whether the "sign off" is manual or automatic, it is a policy decision that leads to the definition of the 
criteria used to determine whether an action is  "val id ."  This always requires an actual person. Thus, the true 
role of a manager is  to create and maintain the policies that govern the process. 

These policies, l ike everything else having to do with the process, are objects 21 that are maintained in  
the  Process Control Framework. They are "transitions"  in  the state transition diagram of the process. 55 Basically, they are conditions based on the attributes 30 of product related objects 21 . Each condition is  
mapped to a s ing le action that is  permitted when the condition occurs. Referring to Fig . 1 1  a and 1 1  b to 
detail how this works, the policies are defined within  'issue' 1 44. ' Menu' 1 42 echoes to the screen those 
methods valid for a particular system user. 'Execute' 1 40 actually performs the state transition if the 
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requested action is val id . Fig 1 1  b shows sample invocation and output for 'execute' at 1 46 and 'menu' at 
1 48, when issue4 has been defined as shown at 1 45 .  

Where the integrator is concerned with maintaining classes o f  product related objects, the developer is  
concerned with maintaining instances of product level objects that refer to the classes. A manager is  5 concerned with maintaining policies that refer to both. Once the integrator develops a class with a certain 
set of attributes and associated actions, the manager can develop a policy that governs when those actions 
come into play. The policy is activated by a developer during the operations as previously described. 
Therefore, the manager's job is quite different than that of an integrator or developer. The manager needs a 
specific set of User Interface Tools 70 of Fig. 1 3. 10 The policy objects are simi lar to tools developed by the integrator - they need to be edited and tested. 
However, they operate at the same high level as those expressions and actions for a developer. Conditions 
are based on expressions of attributes; an associated action is usual ly a single executable attribute from 
some object. Therefore, a manager needs tools simi lar to a developer, that allow him to construct 
expressions and select associated actions. Like an integrator, a manager wil l  need tools to allow h im to test 15 the policies developed. The manager needs tools that allow status reports to be taken at any point in the 
process based on the "measurement" attributes. Actual ly, the objects that create reports are almost the 
same as policies, where a selection expression is associated with an action that handles report formatting 
(presumably developed by the integrator) . The only d ifference is  that a report action will not change the 
state. Once developed, these "reports " are persistent objects as wel l .  Like any other program, they wi l l  20 need both a development and a test environment. 

25 

30 

35 

40 

45 

50 

55 

To summarize the user interface, the following is a list of functions that are supported by the User 
Interface Architecture and the user group with access to that function. It not only summarizes the features, 
but g ives a better picture of how to l imit visibility based on the user type: 

FUNCTION Integrator Developer Manager 

1 .  Maintain product classes yes no no 
2. Edit and Test "low level " tools yes no no 
3 .  Select/refer to product classes yes yes yes 
4. Create/delete product instances no yes no 
5 .  Update product instances no yes yes 
6. Execute product actions no yes no 
7. Access product instances no yes yes 
8. Maintain/select scan PCF l ists yes yes yes 
9. Maintain/select reference PCF l ists yes yes yes 
1 0. Maintain/select selection expressions yes yes yes 
1 1 .  Maintain/select object references yes yes yes 
1 2. Maintain/select action l ists yes yes yes 
1 3. Maintain/select Policies no no yes 
1 4. Refer to policies yes yes yes 
1 5. Maintain status report no no yes 
1 6. Execute status reports yes yes yes 

At some point, each user type can be considered a "developer." For example, an integrator "develops" 
classes and low level tools. A "normal" developer works with product related instances. A manager 
"develops" policies and status reports. Therefore, the developer function is  the "real " function always 
available in any view. The d i fference is in the objects that are visible and avai lable for execution of product 
actions (number 6) at any given point. 

This idea implies one additional feature: a user is able to create/maintain and select a view that 
represents the user view of the particular "products" (or groups of products) plus the following objects: a) 
scan PCF l ists, b) reference PCF l ists, c) selection expressions, d) object references, e) action l ists and f) 
status reports to execute. To "change hats" ,  a user need only select a different view (each of which is  
maintained as an object in  a user defined PCF file). 

The objects visible from a given view can be customized to on ly those needed for a g iven task or 
project. Further, since a view is  an object, views can be classed and subclassed as wel l .  The net result is 
that the Process Control is extremely easy to use, i ncreasing both productivity and quality. 

Fig. 1 2  further i l lustrates how an entity, or object, manager 60 allows for both internal and external 
access to an object. Remember that an entity or object 62 has associated therewith both attributes 30, 
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which contain product and control information, and methods 31 (e.g .  programs to run against an object). Fig. 
1 2  i l lustrates that an internal object 62 has its own attributes and methods, maintained by the object 
manager 60, which can be, and in the preferred embodiment are, d ifferent from an external object's 64 
attributes 66 and methods 68. Communicating or accessing an object is achieved by l inks 32. 5 The above description provides three levels of integration. At the user interlace level 1 5  of Fig. 1 ,  
standard methods can be invoked on any object registered to the system. The registration process creates 
the object with attributes that associate an interface representation to the external object This allows the 
object to be opened (if editable) or executed (if executable). This representation could include text, 
graphics, or auditory information. 10 The second level of integration is achieved by recording process control attributes about the target 
object in the Process Control File. This allows the user to build and execute custom methods associated 
with the object(s). The format of an object's internal data structure is not registered or maintained within the 
object. Therefore, only processes that operate on the PCF object as a whole can be developed. 

The third level of integration is achieved when the internal data structure associated with a given target 1 5  object is stored in the PCF. Then, the Process Control Framework can be used to  access specific data 
structures within the target object. This allows custom methods to be created that bring together related 
information from m ultiple target objects in a seamless application . An object manager, to be described 
hereafter, is used to maintain the internal attributes and data structures necessary to provide each level of 
integration . 20 The above described Framework provides the abi l ity to use external objects, in that objects at any level 
of integration can still be maintained external ly  to al low free access to other processes not a part of the 
Framework. Further, as the attribute and method components of objects are separable, m ultiple i mplementa
tion approaches can be used for each one. For example, the entity/object manager that maintains the 
attributes can be implemented using the PCF syntax as disclosed herein,  a semantic network, or an object 25 management system. The methods can be implemented via interpreted commands, compi led languages, or 
a language bui lt i nto the Framework object manager itself. 

Fig. 1 3  shows a physical model of the AIX CASE environment, which can be viewed as a set of 
interrelated components that provides base and extended levels of functions for a true integrated project 
support environment. Al l  these components have an exposed interface for the tools and appl ications to use. 30 Minimal ly,  this should include C language bindings, but other language binding may be appropriate. The 
major components of this architectural model wi l l  now be discussed in sufficient detail to see how the 
Process Control Framework would become a part of the larger CASE Environment 

The object management system 1 60 is the heart of the AIX CASE Environment It provides the storage, 
integrity and control that the rest of the environment requires. The object management system can be 35 viewed as consisting of the fol lowing components: 

- An object manager. 
- A l ink manager. 
- A type manager. 
- An access manager. 40 - A version manager. 

These components of the AIX CASE Environment object management system are described individually 
below. 

The object manager 1 62 provides the storage of objects in the AIX CASE Environment object 
management system.  There are two types of objects that the object manager recognizes -- internal objects 45 and external objects. I nternal objects are objects that are stored and managed directly by the object 
manager. External objects are objects that are stored and managed outside of the object manager domain. 
Specifical ly, external objects are those objects that reside as separate entities in the AIX file system, 
including existing AIX Source Code Control Systems. The object manager guarantees the integrity for only 
internal objects. One of the key aspects of the object manager is object naming. The object naming rules 50 m ust be constructed carefully to support very large object sets (1 06 objects) and, additionally, support 
object naming across a d istributed network environment. Another key aspect of the object manager is  
performance. Final ly, the object manager must view the environment as distributed . The approach selected 
is to provide a cl ient/server model that uses a message passing scheme through the distribution manager to 
converse with the other object managers in this distributed environment. The object manager satisfies the 55 requirements for a persistent storage for project information and environment preservation in the AIX CASE 
Environment. 

The l ink manager 1 66 manages the relationships between objects in the object management system. 
The l ink manager provides faci lities to l ink one object to another object, one object to many other objects, 
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and many objects to one object. The l ink manager must support a very large number of object relationships 
within a project's environment (1 09 l inks) and uses the services of the object manager to create, update or 
delete l inks. The l ink manager satisfies the requirement for providing object relationships in the AIX CASE 
Environment. 5 The type manager 1 68 manages the type hierarchy in the AIX CASE Environment. It insures that the 
specified type hierarchy is enforced and is consistent at all times for all defined objects in the project's 
environment. The type manager's responsibil ity is to provide integrity constraints for a specified type 
hierarchy, automatic object l inking (via the l ink manager), authorization control (via the access manager) and 
version control (via the version manager) for objects defined in the specified object class type hierarchy. 10 The type manager can be thought of as the "traffic cop" for the object management system .  The type 
manager satisfies the requirements for integrity constraints and environment extendibil ity (through the 
addition of new object classes and type hierarchies) in the AIX CASE Environment. 

The access manager 1 70 provides the security authorization control in the AIX CASE Environment. The 
access manager has the notion of users and groups of users with differing access rights to objects -- none, 15 read-only, read-write, execute, etc. Since users are defined as objects in  the AIX CASE Environment, these 
access rights are properties in the type hierarchy of this object class. The access manager provides the 
locking mechanism on objects. With the object-oriented model ,  this results in l inking user objects with the 
physical objects "checked out" to these users. Additionally,  the access manager manages the view of 
mutable and immutable objects in the environment again as specified in the properties of the type hierarchy 20 for the object class. Therefore, the access manager provides the integrity constraints, multiuser access and 
administrative control requirements for the AIX CASE Environment. 

The version manager 1 72 is  required to record the history of change and represent the effect of time for 
a project's environment. The version manager is based upon the concept of mutable objects. However, as 
mutable objects change over time, their descendants become mutable objects. A branch type abstract 25 sequence provides this concept of mu ltiple versions of objects. Such a sequence is known as a l ine of 
descent. Branches provide support for alternate or variant l ines of descent. The main l ine of descent is the 
root branch. New branches can be started from any immutable version of an object. A merge operation is 
also supported to converge two branches into a single l ine of descent. For standard text objects, the version 
manager stores these branches as deltas to the l ines of descent. However, for other object classes, e .g . ,  30 graphics, images, binary encoded data, audio, etc., the delta approach i s  not conducive to conserving 
storage. Therefore, the version manager has the concept of n-level deep backup copies for these object 
classes, where n can be from 0 to i, as specified by the user. This maintains the notion of immutable 
objects and branching. The version manager satisfies the requirements of environment evolution, multiuser 
access and reproduction and replication of a project's environment for the AIX CASE Environment. 35 The user interface component 70 provides the common "look and feel " for the tools, applications and 
the AIX CASE Environment, itself. The user interface component is OSF's MOTIF (Trademark of Open 
Systems Foundation) user interface visualized through the X-1 1 client/server model. This user interface 
component satisfies the requirement for visual integration in the AIX CASE Environment. 

The distribution manager 1 64 is  responsible for supporting the AIX CASE Environment in a d istributed 40 workstation environment. The d istribution manager is a queued message-driven interface and operates in a 
TCP/IP environment through a standard socket interface. In other words, there are cooperating distribution 
managers that communicate with each other in this AIX CASE Environment. The distribution manager 
provides a means to notify the requester on the status of queued messages to g uarantee integrity and 
serialization for the environment. The distribution manager satisfies the environment extendibil ity and the 45 abil ity to d istribute the persistent storage for project information requirements for the AIX CASE Environ
ment. 

The event manager 1 74 provides the notification mechanism to the AIX CASE Environment. It supports 
single event to single action model, single event to multiple action model and blocking on multiple events. 
The event manager is implemented as a message passing system. This allows the event manager to send 50 textual messages to users or data messages to other tools. The event manager 1 7  4 is invoked by the type 
manager 1 68 on some action when an object's type hierarchy specification requires this notification . The 
event manager interfaces with the distribution manager 1 64 to properly send the message(s) to the 
appropriate destinations. The event manager provides the block for multiple events by instantiating a lock 
against those objects waiting for an action to complete. The event manager satisfies the requirement for 55 providing event notification in the AIX CASE Environment. 

The schema definer 1 76 is the process by which the system administrator defines the project's 
environment. With the schema definer, the system administrator defines the object classes, the visible type 
hierarchy and enrolls tools and applications as objects to the AIX CASE Environment. The schema definer 
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really is a set of "menus" that allow the system administrator to initially define a project's environment and 
to tai lor this  environment throughout the life of the project. The schema definer specifies the properties of 
objects in the environment to the type manager 1 68, access manager 1 70 and version manager 1 72 in the 
object management system 1 60. Additionally, the schema definer must recognize the existence of external 5 objects (tools and data) and permit their definition within a project's environment as wel l .  The schema 
definer satisfies the requirements of integrity constraints, environment preservation ,  environment exten
dibi l ity, environment customization and control integration for the AIX CASE Environment. 

The "browser" 1 78 is  the means by which the user can view object relationships managed by the 
object manager 1 62. It uses the relationships (links) between objects to permit a user to traverse the 1 0  relationships between objects. The " browser" has a MOTIF graphical user interface where objects are 
represented by icons and the relationships between objects shown by arcs ( l ines). The "browser" satisfies 
the requirement of visually showing object relationships to the user. 

The admin istrative services manager 1 80 provides the capability to install ,  backup, restore and maintain 
the AIX CASE Environment. These faci l ities can be implemented as a set of utilities that are available to the 1 5  system administrator. These utilities are constructed in  such a manner that they can operate as  standalone 
AIX commands or through a MOTIF user interface with "buttons" and "pull downs" representing the options 
to be selected. The administrative services manager satisfies the requirement of providing administrative 
control for the integrated project software environment. 

The query manager 1 82 provides the user the ability to ask questions about the information content of 20 the data maintained by the object manager. The query manager provides the ability to interrogate the object 
manager 1 62 regarding object classes, objects, object relationships, type hierarchies and schemas, as well 
as the overall status of the project. The query manager is simple to use with a MOTIF graphical interface. It 
al lows for the ability to store both the target and the results of a query for the user. The target and results 
can be viewed as objects in the environment. The query manager satisfies the requirement of providing 25 access to project information. 

The work flow manager 1 84 provides the enforcement of project methodologies and policies. The work 
flow manager can be viewed as a tool that interacts with the system administrator in setting up and 
modifying the work flow for the project. The work flow manager interfaces with the type manager 1 68 in the 
specification of the methods (tools) to be used in the type hierarchy for object classes. For example, the 30 work flow manager may specify in the object class of C source objects that in order to "check in"  a C 
source object into the object store that it first must compile correctly and pass lint successfu lly. The work 
flow manager can be tailored to each project's environment. It supports the range from stringent DoD 
standards to very relaxed work flow methodologies. The work flow manager satisfies the requirements 
environment customization, environment evolution, control integration ,  administrative control and availability. 35 The configuration manager 1 86 provides the methods for grouping objects into a configuration or 
collection that can then be manipulated as a single entity. A MOTIF graphical representation of objects 
represented by icons that are related together through arcs that define the methods (tools) provide the 
configuration for this collection of objects. The collection can be treated as an object itself. Collections are a 
subtype of version in the type hierarchy and can, therefore, support versions on collections. Further, 40 collections can be considered mutable or immutable. Immutable collections contain only immutable objects. 
M utable collections can contain one or more mutable objects. The configuration manager satisfies part of 
the requirements for reproduction and replication of the software project and project reusability. 

The method sets 1 88 are a set of standardized interfaces that provide the mechanism for tool-to-tool 
data integration. These method sets wil l  grow over time as standards evolve and new data interchange 45 methods are establ ished. Each method can be represented as an object in the object class of methods and 
typed with the type hierarchy. These method sets satisfy the requirement for data integration between tools 
and appl ications. 

While we have i l lustrated and described the preferred embodiments of this invention, it is  to be 
understood that we do not l imit ourselves to the precise constructions herein disclosed and the right is 50 reserved to all changes and modifications coming within the scope of the invention as described in the 
appended claims interpreted by the description. 

Claims 

5 5  1 .  A method for maintaining entities of information in a computer process control environment, said 
entities having process control attributes and data structures, comprising: 

recording said process control attributes by operation of an entity manager; 
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recording said data structures separate from said process control attributes by operation of said 
entity manager; and 

5 processing said entities in said process control environment, said processing further compris ing 

1 0  

1 5  

using said recorded data structures and said recorded process control attributes when accessing said 
entities. 

2. The method of Claim 1 further comprising: 

storing said entities of information in  a fi le, 

referencing said entities of information by m ultiple processes, wherein only a single copy of said 
entity of information is maintained for reference by said multiple processes. 

3. The method of claim 2 wherein said multip le processes customize their  respective views of said single 
copy of said entity of information by saving process specific process control attributes. 

4. The method of Claim 3 wherein said process specific process control attributes which are saved by 20 each respective multiple process are l imited to only those process specific process control attributes 
which are different from said process control attributes of said entities of information. 

5. A method for allowing access to an object in a computer environment by both an internal and an 
external process, said object having internal attributes and external attributes associated with each 25 respective internal and external process, comprising: 

recording said internal and external attributes associated with said object apart from said object; 

maintaining an internal l ink between said object and said internal attributes; 30 
maintaining an external link between said object and said external attributes; 

accessing said object by said internal process using said internal link; and 

35 accessing said object by said external process using said external l ink.  

40 

6. The method of Claim 5 wherein said internal attributes are inherited from another object. 

7. The method of Claim 5 or 6 wherein said external attributes are inherited from another object. 

8. The method of Claim 5,  6 or  7 wherein said objects are maintained in  a fi le. 

9. The method of Claim 8 wherein said file is machine readable. 

45 1 0. A computer system for incorporating software development tools and data into a multi-leveled 
integrated environment, comprising means providing each of: 

50 
a user interface level having objects therein ,  said objects having attributes, methods, l i nks ,  and data 

structures; 

a process control level in communication with said user interface level and having an object 
manager which records process control attributes relating to said objects; and 

an internal structure level in communication with said process control level which records said 5 5  object data structures by the operation of said object manager, wherein said objects at any level of 
integration can be maintained externally by one or more external processes to allow free access of said 
objects to said external processes. 

20 Page 556 of 820



EP 0 495 3 1 0  A2 

1 1 .  A computer system for incorporating software development tools and data into a multi-leveled 
integrated environment, comprising means providing each of: 

a user interface level having objects therein ,  said objects having attributes, methods, l inks ,  and data 5 structures; 

1 0  

1 5  

20 

25 

30 

35 

40 

45 

50 

55 

a process control level in communication with said user interface level and having an object 
manager which records process control attributes relating to said objects; 

a cl ient level in communication with said user interface level; 

a kernel level having a kernel ipc, a communication subsystem,  a file subsystem, a process 
manager. and a display subsystem. all of which interface with a computer hardware system; and 

a communication level in communication with and between said client level and said kernel level, 
for providing communications between said client level and said kernel level. 
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SYNTAX: 
process_contro l_fi le  : : = 

<Opt ional_any_spaces> : 
<Opt ional_ any_ spaces> <object> <process_ control_f i le> 

object : :  = 
<Comment> <newl i ne> : 
<name> <attr ibute l i st> 

name : : = 
<name_str i ng> <opt ional_any_spaces> I :  I 

attribute l ist : :  = 
<Opt ional_any_spaces> : 
<Opt ional_any_spaces> <attr ibute> <attribute_l ist> 

attribute : :  = 
<comment> <newl i ne> : 
<attr i bute_name_str ing> <Opt ional_any_spaces> '=' <Value_l ist> 

val ue l i st : :  = 
<opt ional_any_spaces> l . 
<Opt ional_any_spaces> <value> <any_space> <value_l ist> 

val ue :: = 
' [ '  <value_l ist> ' ]  ' : 
' ( ' <embedded_ object> ' ) ' : 
' { ' <embedded_method> ' }  ' : 
<si mple_val ue> 

embedded_object : :  = 
<Object> : 
<attr ibute l ist> 

embedded method : : = 
<Statement_l ine> : 
<Statement l i ne> <newline> <embedded method> - -

FIG. Sa 
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statement l ine : :  = 
<Opt ional_any_spaces> : 
<Optional_any_spaces> <Comment> 
<Opt ional_ any _spaces> <Statement> <optional_ spaces> 
<opt ional_any_spaces> <statement> <Optional_spaces> 

<comment> 

statement : : = 
< i f_statement> : 
<whi le_statement> l 
<for_statement> : 
<visit_statement> l 
<break_statement> : 
<continue_statement> l 
<exit_ statement> l 
<return statement> l 
<create- statement> l 
<Commit_statement> : 
<destroy_ statement> l 
<assignment_ statement> 
<act ion statement> 

if statement : :  = 
I i f  I <then_part> 
<e l i f  l ist> 
<else _part> I fi I 

e l i f  l ist : : = 
NULL : 

I el i f  ' <then _part> 
<el i f  l ist> 

then_part : :  = 
<Opt ional_spaces> <action_statement> <end_l ine> 
I then I <endl ine> 
<embedded method> <end l ine> - -

FIG. Sb 
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<embedded -method> <end l ine> 

whi le statement : : = 
' wh i le ' <Optional_ spaces> <act ion_statement> <end_l ine> 
I do I <end l i ne> 
<embedded method> <end l ine> I done I 

for statement : :  = 
I for I <spaces> <attribute_name_str ing> <spaces> 
' i n  I <spaces> <l ine_l ist> <end_l i ne> 
I do I <end l i ne> 
<embedded method> <end l ine> 
I done I 

- -

visit statement : : = 
I visit I <Spaces> <attribute_name_stri ng> <spaces> 
I i n  I <Spaces> <line_list> <end_l ine> 
I do ' <end l i ne> 
<embedded method> <end l ine> - -
I done I 

break statement : : = 
I break I : 
I break I <Spaces> <simple_ value> 

cont inue statement : : = 
I cont inue I : 
' cont inue I <Spaces> <simple_value> 

exit statement :: = 
' exit I : 
I exit I <Spaces> <simple_value> 

return statement : :  = 
' return I l 
I return I <Spaces> <l ine _l ist> 

27 
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create statement : : = 

j <object_ specif ier> ' p latoCreate ' <spaces> < l ine_l ist> 
88 <end_l ine> l 

<Object_specif ier> ' p latoCreate I <spaces> < l ine_l ist> 
<end l i ne> 88 I with I < l ine  list> 

\. commit statement : : = 

88 <Object_ specif ier> I platoCommit �: 
� <object_specifier> ' platoCommit ' <spaces> d ine_l isb 

destroy_statement : :  = 
<object_ specifier> I platoDestroy I 

object_ speci fier : :  = 
NULL l 
<attr ibute_name_str ing> I • I 

ass ignment_statement : :  = 
<address_string> <Opt ional_ spaces> I = I l 
<address_string> <Opt ional_ spaces> ' = '  <Optional_spaces> 

< l i ne l ist> 

act ion statement : :  = 
<not_statement> I 
<Condit ion statement> 
<Shel l_ statement> l 
<method_ statement> l 

not statement : :  = 
I ! I <Optional_spaces> <action_statement> 

cond it ion statement : : = 
I [ I <condit ion_ expression> I ] I 

cond it ion_expression : :  = 
<cond it ion c lause> l 
<condit ion clause> I l l I <cond it ion_express ion> 

cond it ion clause : : = 
<Sub_ expression> l 
<Sub_ express ion> I && I <cond it ion_ clause> FIG. 5d 
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sub_ expression : :  = 
I ! I <Sub_ expression> I 
I ( I <condit ion_ expression> I ) I : 
<s imple_value> <Optional_spaces> <relop> <Optional_spaces> 

<Simple_ value> 
relop : : = 

I I I I 
I I I < I 
I I I > I 
I 1- 1 I . - I 
>= I : I I 1 <= I 

I i n  I 
shel l  statement : : = 

' ( I <shel l_string_list> ' ) I 
shel l_str ing_l ist : :  = 

NULL : 
<shel l_str ing> <Shel l_str ing_l ist> 

shel l_str i ng : :  = 
<reference_ str ing> 1 
<shel l statement> 
<any arbitrary characters not incl ud ing the " ( " or "  ) "> 

method statement :: = 
<add ress_str ing> : 
<address_string> <Opt ional_spaces> < l ine_list> 

end l i ne : : = 
<optional_spaces> <newl i ne> <any_optional_spaces> l 
<opt ional_ spaces> <Comment> <newl i ne> <any_ optional_ spaces> 

comment : : = 
' # '  <any characters except newl ines> 

l i ne l ist : :  = 
<value> : 
<value> <spaces> <l ine_l ist> 

FIG. Se 
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s imple_val ue : :  = 
<Simple_str ing> : 
<simple_stri ng> <simple_val ue> 

s imple_string : :  = 
<reference_ string> 
<l iteral_str ing> : 
<command_ string> 
<quoted_string> : 
<object_reference _str ing> 

reference_string : :  = 
' $ I <address_string> : 
I $$ ' <address_ string> 

add ress_str ing : :  = 
<address l ist> : 
' { ' <address_token> <optional_any_spaces> ' } I  
I { I <address_token> <any_space> <value_l ist> I }  I 

address token : :  = 
<optional_ any_ spaces> <address _list> 

address l i st : :  = 
<address> : 
<address> I . I <address l ist> 

address : : = 
<attr ibute_name_str ing> < index_l ist> : 
<att r ibute_name_str ing> <index_l ist> ' ( I < index_value> I )  I 

attribute_name_string : :  = 
<arbitrary alphanumeric or I _ I characters> 

index l ist : : = 
NULL : 
I [ '  < index_value> I ]  I < index_l ist> 

index value : : = 
<Optional_any_spaces> <index> <optional_any_spaces> 

FIG. Sf 
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i ndex : : = 
<name_string> : 
<reference_ stri ng> 
<Command_string> 

object_reference_string : :  = 
<name_string> : 
<name_stri ng> I { I <value_l ist> ' }  ' 

name_string : :  = 
<any arbitrary string of alphanumerics , " I " , " _  " ,  or  " . "> 

l iteral_str ing : :  = ' \ I I <any arbitrary string not includ ing , I \ I I > ' \ I ' 

command_string : :  = 
' '  ' <command_string_l ist> ' '  ' 

command_string_l ist : :  = 
NULL : 
<command _string_ token> <Command _str ing_l ist> 

command_string_token : :  = 
<reference_ string> : 
<any arbitrary string not including ' '  '> 

quoted_str ing : :  = 
' " ' <quoted_string_l ist> ' " '  

quoted_str ing_l ist : :  = 
NULL : 
<quoted _string_ token> <quoted _st ring_l ist> 

quoted_string_token : :  = 
<reference_stri ng>  : 
<command_ str ing> : 
<any arbitrary string not including ' "  '>  

opt ional_any_spaces : :  = 
NULL : 
<any_space> <Optional_any_spaces> 

FIG. Sg 
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<Space> <Opt ional_ spaces> 

opt ional_spaces : :  = 
NULL : 
<Space> <Opt ional_spaces> 

space : : = 
<any white space character except newli ne> 

newl ine : : = I \n I 

FIG. 5h 

32 
Page 568 of 820



EP 0 495 3 1 0  A2 

Literal Output (echo $a) 

gO\__.. A =  abed abed 

g2\.__... A =  $bed 1 2cd 
b = 1 2  

g4\.__... A = 'echo 1 234' ==> 1 234 

9� A = '$bcd ' $bed 

FIG. 6 

98 � Old Way A =  "1 2 3 4" ==> A = 1 

1 00 � New Way A = 1 2 3 4  ==> A = 1 2 3 4  

FIG. 7 

variables 1 o6 

• 
• 
. ,.-------. 

attr ibutes 
• 
• 
• 1 08 
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1 1 0  '-- Executable Method 
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compi led 
methods 

1 1 4  

1 1 2  

I nterpreted 
methods 

1 1 6  

1 20 
'-- Shel l Scripts 

! Shel l  Statement ........-- 1 1 s 

System Commands 

{ a = hel lo world 

(echo $a) 

} 

FIG.  9 
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foo :  
1 30� . 

'- access _hst = george john 
1 34� 1 . . h '- a =  ( access_ 1st = JO n 

b = C �132 

d = e 

1� f = g  

salary = # # # ) 
• 
• 
• 

Results i n  structures 

35 

a .b = c 

a .d = e 

a . f  = g 

a .  salary = # # # 

FIG. 1 0  
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PCF EXAMPLE : 
contro l led : 1 40 

'-- execute = 
{ 

1 42 } 

i f  [ $platoParms[ 0 ]  i n  $$menu ] 
then 

i f  process. methods ( $platoParms[O] ) .code 
then 

state=process.STD($state ) . transitions ( $*p latoParms[O] ) .next 
f i 

e lse 
(echo "Method $platoParms[O] i s  i nval id in state $state for"\ 

f i  
"$plato0bjName; see menu" >&2) 

'- menu = 
{ 

for i i n  process.STD( $state ) .transit ions 
do 

i f  i .cond ition 
then 

echo $i.platoObjName 
fi 

done 
1 44 } 

'- issue :  
type = contro l led 
attr ibutes = abst ract owner due_date severity 
read_ attributes = state h istory 
process = 

(states = opened answered closed 
i n it ial = opened 
f inal = closed 
methods = ( re route :) (comment : )  (answer : )  (close: )  ( reopen : )  
STD = 

(opened : 
t ransit ions = 

FIG. 1 1 a  

36 
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(answer : 
condit ion = { [ $owner != unknown ] } 
next = answered) 

(reroute : ) 
(comment: } ) 

(answered : 
transit ions = 

( reroute : next = opened) 
(comment : ) 
(method = close 
next = closed) } 

(closed : 
transit ions = 

(method = reopen 
next = opened) ) ) 

145"-type = issue 
state = opened 
owner = unknown 

act ion : 
146 "-"plato -0 issue4 -C "execute answer" " 

resu lt : 
"Method answer is i nval id i n  state opened 

for issue4 ; see menu" 

act ion : 
148 '-..."plato -0 issue4 -C menu " 

resu lt : 
reroute 
comment 

FIG. 1 1 b  
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Object Manager 

FIG. 1 2  
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TOOLS 

AIX CASE ENVIRONMENT 

D M E M  
I A V A  

S N E N  
T A N A 
R G T G 
I E E 
8 R R 

1 64 1 74 

AIX V3 KERNEL 

KERNEL 
IPC 

METHOD WORK FLOW CON FIG 
S ETS MANAGER MANAGER 
1 88 1 84 - -

SCHEMA 
BROWSER 

ADMIN. 
DEFINER SERVICES 

1 76 178 1 80 - - -

OBJECT MANAGEMENT SYSTEM 

LINK TYPE ACCESS 
MANAGER MANAGER MANAGER 

1 66 1 68 1 70 - - -

OBJECT MANAGER 

COMMO 
SUB

SYSTEM 

I CLIENT I S ERVER I 

FILE 
SUB

SYSTEM 

HAR DWARE 

FIG. 1 3  
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1 86 -

QUERY 
MANAGER 

1 82 -

1 60 -
V ERSION 

MANAGER 
1 72 -

1 62 -

TCP/IP 

PROCESS 
MANAGE

M ENT 

70 

USER 
INTERFACE 

(X1 1 / MOTIF) 

X1 1 

CLIENT 

DISPLAY 
SUB

SYSTEM 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

5 This invention relates to the alkylation of isoparaffins with olefins to yield hydrocarbons of enhanced octane 

number, the apparatus, catalyst and the method of preparing the catalyst. 

Related Art 

10 lsooctanes or trimethylpentanes (TMP) are among the most desirable components of motor alkylate 

gasoline and 2,2,4-trimethylpentane (isooctane) has long been the standard of measurement for the anti-knock 

properties of gasoline. The most common method of producing motor alkylate isooctane in commercial 

refineries is the alkylation of isobutane with butenes i n  the presence of a strong acid catalyst. Two acids cur

rently used in alkylation plants are concentrated sulfuric acid and hydrofluoric acid. In these common processes 

15 the reactants are admixed with the acid in a contactor and the products separated from any unreacted reactants 

and the acid. The prior art in this area is well known. The drawbacks to the use of the sulfuric or hydrofluoric 

acid processes are readily apparent. Large quantities of the acids, which are highly corrosive, dangerous to 

handle and potentially a hazard to the environment, are required. 

The search for safer particulate solid catalysts has been intense. Zeolites have been the most widely 20 studied of the solid alkylation catalysts. For example, Kirsch, et al in U.S. Patents 3 ,665,8 1 3  and 3,706,814 

disclose the use of such zeolites in "continuous" alkylation processes. European Patent 01 74836 discloses sul

fated zirconia as a solid superacid for paraffin isomerization and isoparaffin alkylation. US Pat. No.'s 4,056,578 

and 4 , 1 80,695 d isclose perfiuoropolymersulfonic acid (PFPSA) as an alkylation catalyst. U.K. patent 1 ,389,237 

discloses an antimony pentafluoride/acid on a carbon support as catalyst for alkylation. Other catalyst compo-

25 sitions which have been found to be in itially active for alkylation include supported HF-antimony pentafluoride, 

(U.S. Patent 3,852,371) ;  a Lewis Acid and Group VII I  metal intercalated in graphite, (U.S. Patent 3,976 ,714) ;  

and a cation exchange resin complexed with BF3 and HF,  (U.S.  Patent 3,879,489). U.S. Patent 4,918,255 des

cribes a process for alkylating isoalkanes with olefins using a Lewis acid such as boron trifluoride, boron 

trichloride, antimony pentafluoride or aluminum trichloride deposited on inorganic oxide such as a wide pore 

30 zeolite, Si02 or Al203. Early work by Kirsch, et al, cited above using zeolites d isclosed a catalyst l ife of about 

1 0  grams of alkyl ate per gram of catalyst used. Further a method for increasing the life of zeolite catalysts using 

a regenerative process disclosed as in U.S. Patents 3,851 ,004 and 3,893,942 issued to Chang-Lee Yang, which 

disclose incorporating a Group VI I I  metal hydrogenation agent into the catalyst composition and regenerating 

the partially deactivated catalyst by periodic hydrogenation. A similar catalyst was used by Zabransky, et al , 

35 in a s imulated moving bed reactor as disclosed in U.S.  Patent 4,008,291 . 

Fenske et al. in U .S. Pat. No. 3,91 7,738 claims both oxidative and reductive regeneration tech niques for 

zeolite catalysts. As described in this patent the olefins are adsorbed by the catalyst. A mixture of catalyst, iso

alkane and olefin flows concurrently through an adsorption zone before the reactants and catalyst are intro

duced into the reaction zone. The controlled olefin adsorption was thought to prevent polymerization and 

40 improve catalyst l ife although this benefit was not quantified. 

It is an advantage of the process of the present invention that the catalyst l ife is extended over that des

cribed in the art for solid paraffin alkylation catalysts. It is a feature of the present invention that the catalyst 

environment is controlled in a circulating bed reactor. It is a further feature of the present invention that the catal

yst contact with olefin rich streams is minimized and contact with isoalkane is maximized. It is a further advan-

45 tage of the present invention that back-mixing of the flow stream is l imited. A further feature of the present 

invention is a catalyst which has the appropriate alkylation activity and fluidization properties for use in this pro

cess .  These and other advantages and features will be seen in the fol lowing description. 

50 
SUMMARY OF THE INVENTION 

This invention describes an alkylation process for producing high octane gasoline using a solid catalyst in 

a circulating solids reactor comprising a plugflow short contact time reaction zone, a solids disengaging zone, 

and a catalyst wash zone. An isoalkane-catalyst slurry is intimately mixed with an olefin rich stream at the inlet 

to the reaction zone then the mixture is rapidly moved through the reactor with a minimum of back mixing (to 55 minimize secondary reactions and polymer formation) .  The reactor exits into a d isengaging zone where the 

catalyst is separated from a major portion of the reactor effluent l iquid. The catalyst and any associated residual 

alkyl ate then pass into a flu id ized wash zone where the catalyst is washed with isoalkane to remove the residual 

alkylate. The isoalkane-catalyst slurry is then returned to the reactor. The reaction is preferably at least partially 

2 
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in the l iquid phase. Suitable isoalkanes have 4-7 carbon atoms and suitable olefins include C2 to C5 olefins, 

e.g., ethylene, propylene, butenes, and pentenes or mixtures thereof. 

The process may be used with any suitable solid catalyst having the appropriate alkylation activity and flui

dization properties. 

5 In addition, the rapid removal of catalyst from the reaction zone in a flowing liquid stream prevents exces-

sive temperature excursions. 

In another aspect the present invention relates to a catalyst for paraffin alkylations. Briefly the catalyst is 

an acid washed sil ica treated with antimony pentafluoride and preferably activated at low temperature with an 

alkane or isoalkane. 

10 Another aspect of the present invention is the reactor in which the reaction is carried out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

F ig. 1 is a schematic representation of an upflow slurry reactor embodiment of the present invention. 

15 Fig. 2 is a schematic representation of an alternative reactor embodiment of Fig. 1 .  

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The scope of the present invention is not I imited by any particular hypothetical mechanism. lsoalkanes com-20 prise isobutane, isopentane, isohexanes and isoheptanes. The olefin comprises ethylene, propylene, butenes 

and pentenes. M ixtures of the various reactants within the ranges are not only contemplated, but are the usual 

condition in commercial streams. 

In schematic Fig. 1 the three operational elements ofthe system as shown as reaction zone 36, d isengaging 

zone 32 and wash zone 34. In practice these could be d ifferent zones of a s ingle vessel with appropriate piping, 

25 screens and the l ike. 

The liquid flow is depicted by the dashed lines 1 ,  2, 3, 4, 5, 6, 7, 8, 9, 1 0, 1 1 ,  1 2, 1 3, 14, 15 and 1 6  and 

the solid (catalyst) flow is depicted by the solid lines 20, 21 , 22, 23, 24 and 25. The alkylation of isobutane with 

butenes is used to illustrate the invention. 

The role of the isobutane wash is to prepare the catalyst for the alkylation reaction. In the present invention 

30 this preparation step may be carried out in the catalyst wash zone by purging the catalyst with isobutane prior 

to returning the catalyst to the reaction zone. In this wash zone the hydride transfer reaction is thought to occur: 

R+ + iC4H10 -+ t-c4+ + RH 

Thus the catalyst wash zone serves a number of purposes including: 

(a) increasing the proportion of t-butylcarbocations (t-C4 +) at the catalyst active sites 

35 (b) surrounding the active sites with isobutane rich fluid in the intraparticle and interparticle void space. To 

do this the reacted catalyst 23 is separated from the reactor effluent l iqu id 7 in the d isengaging zone 32. 

As it is transported as stream 24 to the wash zone 34 it is washed in a countercurrent manner by the iso

butane rich fluid stream 6 from the wash zone. The wash zone is typically operated as a fluid bed to provide 

efficient washing of the catalyst. When operating a flu id bed, the l iquid superficial velocity can range from 

40 the minimum catalyst fluid ization velocity to the catalyst free fall velocity. It is normally preferred to operate 

the wash zone above the minimum fluidization velocity and below the catalyst free fall velocity. 

The residence time of the catalyst in the wash zone may be varied from about 5 seconds to about 1 hour 

but is preferably between 30 sec. and 5 minutes. It is desirable to minimize the wash time consistent with achiev

ing the stated aims of the wash zone function. 

45 The wash zone can be operated over a broad range of temperatures, for example, from -50°C to +1 oooc, 
preferably within the range -40°C to +50°C. The pressure in the wash zone may be extended over a wide range, 

for example, from atmospheric pressure to 1 000 psig, but should always be sufficient to maintain the wash hyd

rocarbon as a l iquid.  

The wash fluid is typically a combination of the isobutane rich recycle stream 12 recovered from fractio-

50 nation plus any make-up isobutane (stream 8) required to balance the consumption of isobutane in the reactor 

and any losses from the process. 

Catalyst may be added (stream 20) and withdrawn (stream 25) from the wash zone both to control the catal

yst inventory and the catalytic activity. The washed catalyst (stream 2 1 )  plus a portion of the associated wash 

fluid (stream 2) are withdrawn as a slurry from wash zone 34 and transferred to the reaction zone 36 where 

55 the slurry contacts and reacts with the olefin feed (stream 3). At the inlet to the reaction zone, the ratio of iso

butane to olefin may be varied from about 2 to 1 to about 1 000 to 1 ,  preferably from 5 to 500 to 1 .  The desired 

ratio may be achieved by adding an isobutane rich stream to dilute the olefin feed stream 1 6  (either stream 1 3  

or stream 1 4) prior to mixing with the catalyst slurry. The isobutane diluent for the olefin stream may be obtained 

3 
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directly from a portion of stream 5 (via stream 1 4) or stream 9 (via stream 1 3) or any mixture of these two 

streams. An external source of diluent (stream 1 5) may also be used either alone or in admixture with the above 

streams. 

The catalyst slurry (streams 2 1 12) is un iformly dispersed into the feed stream 3 with the catalyst addition 

5 being controlled to provide sufficient active sites to react with all the olefin and maximize the production of 

trimethylpentanes. The amount of solid catalyst added will be dependent on the nature of the catalyst and reac

tor design but typically would be in  the range from 1 : 1 00 to 1 : 1  volume of catalyst to volume of total l iqu id in 

the reactor and from 5: 1 to 1 5: 1  volume of catalyst to volume of olefin in the reactor. The reacting slurry (streams 

214) is rapidly transported through the reaction zone with a minimum of back mixing to the disengaging zone 

10 32. 

Typical residence times in the reaction zone are from about 1 second to about 5 minutes or preferably from 

about 1 sec to 30 sec. The reactor can be operated over a broad range of temperatures, for example, from 

-50°C to 1 oooc, preferably within the range -40°C to +50°C. The pressure in the reaction vessel may be exten

ded over a wide range, for example, from atmospheric pressure to 1 000 psig, but should be sufficient to maintain 

15 at least a major portion of the hydrocarbon in the liqu id phase. Within the scope of the invention a number of 

possible reactor configurations are envisaged, including an upflow reactor, a downflow reactor and a horizontal 

flow reactor. The movement of the reacting slurry through the reaction zone with the minimum of back mixing 

may be achieved by selecting the appropriate flow rates or by the use of mechanical devices such as an auger 

or a progressive cavity pump. 20 The disengaging zone 32 may be based on any device that rapidly separates the slurry (streams 23/7) into 

l iquid stream 5 free of solids and a fal l ing solid stream 24. Such devices include cyclones, or the like. The catal

yst is immediately subjected to washing by the isobutane rich stream 6 as it is returned to the wash vessel . 

The reactor liqu id effluent is fractionated i n  vessel 38 to yield alkylate products, stream 1 0, a sidedraw stream 

1 1 ,  an isobutane rich overhead stream 9. The temperature and pressure ofthe disengaging zone would typically 

25 be that of the reactor. 

The process may be used with any suitable solid alkylation catalyst having the appropriate alkylation activity 

and fluidization properties. A number of catalysts and supports were tested and found useful for the present 

process and apparatus. A preferred catalyst comprises acid washed sil ica treated with antimony pentafluoride. 

The si l ica is preferably a material having a surface area of about 5 m2/g to about 250 m2/g; pore volume 

30 of about 0. 1 cc/g to about 4.0 cc/g; bulk density of 9-1 00 poundsfcu. ft. and particle s ize distribution in  the range 

of 35-240 microns which has been acid washed, water washed a nd dried prior to treatment with antimony pen

tafluoride. 

The acid wash preferably comprises a strong inorganic acid such as HCI ,  H2S04 or H3P04, however, rela

tively strong organic acids may be employed. The acid wash is conducted by contacting the support with an 

35 excess of acid from about 5 minutes to 1 6  hours or longer. After the acid is removed, the solid catalyst is washed 

with water to substantially remove the residual acid and dried for few minutes to several hours at 80 to 1 50°C 

then heated to between 1 60 and 650° C for several hours. The support may be prepared in an inert, reducing 

or oxidizing atmosphere. 

Antimony pentafluoride as a liquid, a solution in an appropriate solvent, such as S02 or S02CIF, or as a 

40 vapor is contacted with the acid washed sil ica. The amount of antimony pentafluoride incorporated in the sil ica 

is from about 5 to 80% of the weight of the total of support and antimony pentafluoride. 

This catalyst is preferably activated by treating it with an alkane (the term is used here to include both normal 

or isoalkanes) having 3 to 7 carbon atoms at a temperature in the range of -30°C to -160°C for a sufficient time 

to improve the activity of the catalyst over that of the untreated catalyst. A number of catalysts and supports 

45 were screened and found to be useful for the present process and apparatus, however it has been found that 

a sil ica support treated with SbF5 produces an active catalyst with the required fluidization properties which 

produces alkylate at or in excess of present commercial sulphuric acid catalyst. 

TYPICAL CATALYST PREPARATION 

50 

The following is a typical preparation of the preferred sil ica/SbF5 catalyst. 

Typical Sil ica Properties 

55 United Catalyst Sil ica L3573 

Surface Area 1 85 m2Jg 

Bulk Density 1 6.3 1b/cu. ft. 

pH 6.3 

4 
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LOI ( 1 000°C} 5 wt% 

Preparation of Acid Washed Sil ica 

5 250 g of silica were added to 1 .5 L of 1 N HCI with occasional stirring. The mixture was allowed to sit for 

1 6  hours before filtering off the acid. The silica was washed with deionized water until the washings were neutral . 

The sil ica was heated in an oven at 90°C for 2 hours then at 1 20°C for 2 hours, and finally at 220°C for 2 hours. 

The sil ica was then sieved a nd the 140-200 mesh ( 1 06-75 J..L) material was stored in an oven at 220°C. 

10 Preparation of Catalyst for Example 1 

A sample of 140-200 mesh sil ica was removed from the oven and stored in a desiccator until cool. 0.6 1  g 

of si l ica was then transferred to a 30 cc Teflon vial. The sil ica was kept under dry nitrogen in a Glove Box as 

l iquid SbF5 (0.86 g) was added. The vial was capped and shaken for 20 m inutes. The resulting free flowing 

15 catalyst was used in Examples 1 to 3. 

20 

25 

30 

35 

40 

45 

The following three examples il lustrate the benefits of the present invention over a fixed bed operation with 

and without recycle. 

Example 1 (Comparative-Fixed Bed) 

A solid si l ica {75-1 06J.L) treated with antimony pentafluoride {as described above in the catalyst preparation) 

was packed into a 1 /4" tubular reactor, which was cooled to -sooc then charged with isobutane. The tempera

ture was increased to-1 0°C and a mixture of isobutane and butene-2 was charged to the reactor. The initial 

operating conditions are shown in Table I .  

Tab l e  I 
Fixed Bed Alky l at i on 

In it ial Operat ing Condit i ons 

Catalyst , wt . g 1 .  3 9  
S b F5/ S io2 Rat io , wjw 1 . 4  

i-Butane F l ow , ml/h 1 0 2 

Butene-2 F l ow ,  ml/h 3 . 5 

Pres sure , psig 1 5 0  

Temperature , o c  - 1 0  

ic4;olefin wt . rat i o  3 0 . 2  

The alkylation reaction was monitored by analyzing snap samples of the reactor effluent stream at 90 

minute intervals using an on-l ine capillary gas chromatograph fitted with an automatic sample injection valve. 

50 After this the reactor effluent was partially vaporized across a back pressure regulator to produce an isobutane 

rich gas stream and an alkylate l iquid. The l iquid was collected in a receiver at ambient conditions. The receiver 

was periodically drained and the l iqu id weighed. The flow of the isobutane rich vapor was continuously 

measured using a wettest meter. The on-line analysis determines the concentration of all the major components 

in the reactor effluent from propane to 2,2,5-trimethylhexane as well as the remaining C9+ components by car-

55 bon number. A summary of the analytical data along with data calculated from the analyses is presented in 

Table I I .  These indude the research and motor octane numbers (RON a nd MON), the alkylate yield in terms 

of g of alkylate/g olefin charged, and the isobutane/olefin weight ratio. During the run the reactor temperature 

was raised to compensate for a decrease in catalyst activity. These changes together with the hours on-stream 

5 
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are also recorded in Table I I .  These data show that this catalyst is active for alkylation, although the qual ity of 

the alkylate is poor. The total weight of alkylate collected before catalyst deactivation was 1 8.9 g which cor

responds to 23.3 g of alkylate/g SbF5. 

Tab l e  I I  

Fixed Bed Reactor Alkylation Re sul ts 

Run No . :  3 4 7 

HRS ON-LINE 
REACT . TEMP . C 

1 . 5  
- 1 0  

REACTOR EFFLUENT WT . %  

C3 0 . 08 
iC4 9 2 . 3 2 
nC4 0 . 4 6 
trans C4 - 0 . 0 0 
c i s  C 4 - 0 . 0 0 

C5+ ALKYLATE 7 . 1 4 

PRODUCT PROF ILE WT . %  

TMP 2 6 . 7  
DMH 2 3 . 7 
C5 -C7 2 8 . 1  
C9 -Cll 14 . 3  
C12 4 . 3  
C 1 3 +  2 . 9  
RON 8 6 . 0  
MON 8 5 . 6  

ALKYLATE g/g 2 . 1  

2 . 5  
- 1 0  

ANALYS I S  

0 . 0 8 
9 2 . 9 5 

0 . 4 3  
0 . 0 0 
0 . 0 0 

6 . 5 5 

3 5 . 1  
1 7 . 8  
2 2 . 0  
1 3 . 2  

7 . 4  
4 . 5  

8 9 . 5  
8 8 . 5 

2 . 0  

4 . 0  
- 10 

0 . 08 
9 3 . 2 5 

0 . 4 6 
0 . 0 0 
0 . 0 0 

6 . 2 1 

4 2 . 4  
1 3 . 4  
1 5 . 8  
1 1 . 7  

9 . 7  
7 . 0  

9 1 . 5  
9 0 . 3  

2 . 0 

5 . 5  
0 

0 . 0 8 
9 3 . 3 5 

0 . 4 6 
0 . 0 0 
0 . 0 0 

6 . 12 

4 3 . 3  
1 2 . 5  
1 4 . 2  
1 0 . 9  
1 0 . 9  

8 . 2  

9 1 . 8  
9 0 . 6  

1 . 9  

7 . 0  
0 

0 . 08 
9 4 . 7 1  

0 . 4 5 
0 . 1 0 
0 . 02 
4 . 6 5 

4 4 . 9  
5 . 9  
8 . 1 
8 . 8  

1 7 . 2  
1 5 . 2  

9 5 . 4  
9 3 . 3  

1 . 8  

45 Example 2 (Comparative) 

For this experiment, the fixed bed reactor of Example 1 was modified to return a portion of the effluent from 

the reactor outlet to the reactor inlet thus allowing operation as a recycle reactor. A further batch of alkylation 

catalyst of Example 1 was charged to the tubular reactor. lsobutane at -Boac was charged to the (cooled) reactor 

50 then the temperature was increased to-1 0C. An alkylation experiment was carried out with the initial conditions 

given in Table I l l .  

55 

6 

Page 581 of 820



EP 0 495 31 9 A2 

T ab l e  I I I  

Recyc l e  Reactor A l ky l a t i on 

5 
I n i t i a l  Oper a t ing Cond i ti o ns 

Cata l ys t , wt . ,  g 1 .  3 7  

10 SbF 5; s io2 Rat i o , w;w 1 .  6 3  
i - Butane Flow ,  ml/h 2 0 0 

But ene-2 F l ow ,  m l/h 5 

15 
Recyc l e  F l ow ,  mljmi n 2 0  

Pres sure , p s i g 1 2 5 

20 Tempe rature , o c  - l O  

ic4;o l e f in , wt . r a t i o  3 6 . 7  

25 The experiment was monitored in a similar manner to Example 1 and the results for this experiment are 

summarized in Table IV. 

30 
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Table IV 

Recyc l e  Re actor Al kylation Resul t s  

Run No . :  3 0 9  

HRS ON - LI NE 2 5 8 1 1  1 4  1 7  
REACT . TEMP . c - 1 0  - 1 0  - 1 0  0 0 0 

REACTOR E FFLUENT WT . %  ANALY S I S  

C 3  0 . 1 6  0 . 1 5 0 . 1 5 0 . 1 5 0 . 1 5 0 . 1 5 
i C 4  9 3 . 8 2 9 4 . 1 1 9 4 . 2 9 9 4 . 3 7 9 4 . 5 9 9 6 . 8 5 
nC4 0 . 3 8 0 . 3 3 0 . 3 3 0 . 3 3 0 . 3 1 0 .  3 1  
trans C4 - 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 3 7 
c i s  C 4 - 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 2 6 

C 5 +  ALKYLATE 

PRODUCT PROF I LE WT . %  
TMP 4 3 . 7  5 7 . 5  6 2 . 5  6 3 . 8  6 8 . 6  5 0 . 9  
DMH 2 1 . 3 1 1 . 2  6 . 5  5 . 7  4 . 9 3 . 7  
C 5 - C 7  2 1 . 9  1 4 . 9  1 0 . 4  1 0 . 5  1 0 . 9  9 . 3  
C 9 - C 1 1  9 . 0  7 . 9  7 . 1  6 . 8  5 . 8  1 2 . 1  
C 1 2  3 . 9  8 . 0  1 2 . 3  1 1 . 8  9 . 1  2 1 . 1  
C1 3 +  0 . 2  0 . 6  1 . 3  1 . 5  0 . 7  2 . 9  

RON 8 9 . 0  9 3 . 9  9 6 . 4  9 6 . 7  9 7 . 4  9 6 . 6  
MON 8 8 . 4  9 2 . 5  9 4 . 4  9 4 . 5  9 5 . 0  9 3 . 9  

ALKYLATE 9/9 2 . 1  2 . 1  2 . 0  2 . 0  2 . 0  1 . 9  

As can be seen from the product profile there is an increase in the TMP concentration with on-stream time 

but there is also a proportionally greater increase in the C 12+ material concentration. To compensate for this 

the reactor temperature was increased after 1 1  hours on-stream. This caused a temporary decrease in the C12+ 

concentration but eventually this heavy alkylate concentration started to increase and the catalyst was deac-

45 tivated. 

The amount of alkylate collected from this fixed bed recycle run was 78.5 g which corresponds to 92.4 g/g 

SbF5. In comparing the results from Example 2 with that of Example 1 there is a significant improvement by 

using recycle. 

50 Example 3 

This example was carried out using a circulating bed reactor according to the present invention. Figure 2 

shows the essentials ofthis u pflow reactor un it. In this unit a portion ofthe reactor effluent is recycled to provide 

sufficient flow to transport the catalyst through the reactor. In itially the un it was filled with isobutane, then the 

55 catalyst as described in Example 1 after treatment with isobutane at -80°C was added via the d isengaging zone 

32 to the wash zone 34. The catalyst bed in the wash zone was fluidized with cooled isobutane wash fluid 

(stream 1 )  then the cooled recycle flow (stream 1 4) was adjusted to transport catalyst through the reactor to 

the disengaging zone thus establishing the appropriate catalyst circulation (streams 21 , 22, 23 and 24) before 

8 
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the butene-2 feed,  stream 3, was introduced to the u nit via the recycle stream 1 4. 

Table V g ives the in itial operating conditions wh ile Table VI records the progress of the alkylation exper

iment. 

Table V 

c i rcul a t i n g  Bed A l kyl a t i on 

I n i t i a l  Opera t i n g  Cond i t ions 

C a t a l y s t , wt . g 

SbF5;s io2 Ra t i o ,  wjw 

i - Butane Wash F l ow ,  ml/h 

Buten e - 2  F l ow ,  mljh 

Recyc l e  F l ow ,  mljm i n  

Pres sure , p s i g  

Reactor I n l et T emp . 1 o c  
D i s engage r Out l et Temp . ,  

i c4;ol e f i n  wt . Rat i o  

o c  

Liq . Re s idence T ime i n Re actor , 

c a t . Res id ence T ime i n  Reactor , 

1 . 5 4 
1 .  5 2  

1 0 5  
3 . 3  

2 1 . 5 

1 5 0  
- 1 5  

4 . 8  
2 9 . 2  

sec . �2 . 4  
sec . ;:::3 . 2 

c a t . Res i d ence T ime i n  Wash Zon e , sec . ;:::4 0 

By comparing these results (Table VI) with those obtained from Example 2 (Table IV) it can be seen that 

the initial alkylate qual ity is much improved.  There is a much higher proportion of TMP and much less C12 plus 

material, cracked products (C5 to C7 and C9 to C1 1 )  and isomerized products (DMH). This improvement is attri-

40 buted to the nature of the circulating bed operation where the catalyst is continually rejuvenated by washing 

with isobutane then the isobutane rich catalyst is rapidly moved through the olefin reaction zone to allow TMP 

production but l imit the production of other alkylate. As the alkylation reaction proceeds (Table VI) there is only 

a minor change in alkylate qual ity with on-stream time, with the C12+ concentration being relatively constant 

for the in itial 1 40 hours of operation .  

45 

50 

55 

9 
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Table  Ill 
C i rcu l at i ng  Bed A l kylat i on Resu lts 

5 

Run No . :  205 0 - S  

10 HRS ON - L INE 7 20 26 44 72 96 1 08 1 40 1 64  1 88  208 

REACTOR T i n .  C - 20 - 1 5 .0 - 1 4 . 7  - 1 5 . 0  - 1 4 . 7  - 1 4. 9  -7. 0 6 . 4  

REACTOR Tout . C 4 .8 5 . 0  4 . 3  5 . 2  6 . 6  8 . 0  1 4 . 0  

15 

REACTOR E F FLUENT �T . %  ANALYSIS 

C3 0 . 1 5  0 .0 1  0 .0 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 01 0 . 00 

20 i C4 95 . 03 93 .46 93 . 29 93 . 5 5  93 .25 93 . 5 2  93 . 39 93 . 34  93 . 62 93 . 74 92 . 99 97.04 

nC4 0 . 36 0 . 0 0  0 . 00 0 . 00 0 . 00 o . oo 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 trans C4- 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 o . oo 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 65 

c i s  C4 · 0 . 00 0.00 0 . 00 0 . 00 0 .0 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0.38 

25 C5+ ALKYLATE 4 . 46 6 . 53 6 . 71 6.45 6 . 75 6 .48 6 . 61 6 . 66  6 . 3 8  6 . 26 6 . 99 1 . 93 

PROOUCT PROF I LE �T . %  
TMP 73 . 9  76 . 7  79. 3  78 . 5  79 . 8  79.3 80 . 6  79 . 4  77.0 78. 6  73 .4 4 6 . 1 

30 DMH 1 7. 4  1 4 .5 1 1 . 0  1 2 .5 1 0 . 4  1 2 . 1  9 . 9  1 0. 3  9 . 0  5 . 7  6 .3 7 . 8  

C5 · C7 5 . 2  5 . 6  5 . 3  5 .6 5 . 4  5 . 4 5 . 4 5 . 8  6 . 5  5 . 2  6 . 7  1 0 . 5  

C9 · C 1 1 1 . 5 1 . 3 1 .  7 1 . 3 1 . 9 1 . 4 1 . 6 1 . 9 2 . 6  2 . 8  4 . 0  9 . 5  

C 1 2  1 . 9 1 . 9 2 . 6  2 . 1  2 . 5  1 . 7 2 . 4  2 . 6  4 . 8  7 . 6  9 .4 2 1 .3 

C 1 3+ 0 . 0  0 . 0  0 . 1 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 1 0 . 1 0 . 2  4 . 8  

35 

RON 94 . 1  95 . 1  96. 5  95 . 9  96. 8  96.2 97. 0 96. 7  96.9 98. 3  97 . 6  94 . 2  

MON 93 . 1  93 . 9  94. 9  94 . 5  95 . 1  94 . 7  95 . 4  95 . 1  95 . 2  96 . 1  95 . 3  9 2 . 0  

ALKYLATE g/g 2 . 1  2 . 1 2 . 0  2 . 1  2 . 0  2 . 1  2 . 1  2 . 1  2 . 0  2 . 0  2 . 0  1 . 9 

40 

Product Qual ity Summary-Circulating Bed 

45 Average Range 
Cal cul a ted RON 9 6 . 3  94 . 1 - 9 8 . 3  

MON 9 4 . 7  9 3 . 1 - 9 6 . 1  
50 

This experiment was terminated after 208 hours of operation due to catalyst deactivation. 506.3 g of l iquid 

alkylate was col lected which equates to 544.4 g alkylate/g SbF5. 

For this run, the butene-2 feed addition was accurately measured using a cal ibrated burette and this 

55 measurement was used to calculate a total alkyl ate production of 81 0 g or 871 g of alkylate/g SbF5 (3.5  bbl!lb). 

The discrepancy between the alkylate produced and collected was shown to be caused by the loss of C5+ rna-

terial in the vaporized isobutane rich gas stream. 

Thus it can be seen that the circulating bed reactor gives a much better catalyst l ife than either the fixed 

1 0  
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bed (Example 1 )  or the recycle reactor (Example 2). Furthermore, Tables II ,  IV and VI show that the alkylate 

qual ity obtained from the circulating bed reactor is far superior to either the fixed bed or recycle reactor. 

Example 4 

Downflow Operation 

In one embodiment of the invention the reaction is carried out in the liquid phase with downflow through 

the reactor to l imit back mixing. The solid particulate catalyst is slurried in the isobutane feed stream in the wash 

10 zone and the resultant slurry is pumped upward through a l ift line. The slurry is then fed near the top of a 

downflow reactor into the feed zone. The butene containing stream is simultaneously fed to the reactor into or 

near the feed zone so as to contact the catalyst. 

As the mixture passes through the reactor the sol id catalyst is removed from further contact with the butene 

feed. The catalyst is then contacted with an excess of isobutane as it fal ls through the disengaging zone into 

15 the wash zone to facil itate alkylate removal from the catalyst surface and intra- and inter- particle voids. 

The separated l iquid product stream is fractionated to recover the alkylate product and the excess iso

butane is recycled to the mixing zone. In the wash zone make-up isobutane may be added to replace that con

sumed by the reaction. Add itionally fresh catalyst is added as necessary to replace any deactivated during the 

process or lost from the process. 20 To simulate the downflow mode of operation 1 1  grams of catalyst consisting of a carbon su pport coated 

with trifluoromethane sulfonic acid (CF3S03H) and antimony pentafluoride (SbF5) were loaded into a bench 

scale reactor. lsobutane and olefin feed (6.7% butene-2 in isobutane) flows were set at 1 20 and 60 mllhr re

spectively and the catalyst was recycled about every 5 minutes. The isobutane was injected after the reactor 

to "wash" the alkyl ate product away from the catalyst. The l iquid product was sampled and analyzed at intervals. 

25 these results are compared to a fixed bed experiment using another sample of the catalyst in Table VI I ,  below. 

30 

35 

40 

Component , wt% 
TMP 
C1 2  
Other Alky l a te 
C1 3 + 

TABLE VI I .  
Down flow A l kylates 

Li qu id 1 

5 0 . 7 8 

1 4 . 8 0 

2 7 . 5 9 

6 . 8 3 

L iqu i d  2 

5 0 . 18 

1 6 . 5 6 

2 4 . 0 2 

9 . 2 3 

F ixed Bed Al kylates 

L iqu i d  5 

2 9 . 3 5 

1 9 . 3 3 

1 9 . 4 1  

3 l .  9 1  

L i quid 8 

3 1 . 7 2 

1 8 . 3 5 

2 8 . 9 4 

2 1 . 0 0 

The downflow mode of operation favors TMP production when compared to the fixed bed. 

Example 5 

Upflow operation 

In another embodiment the liquid phase reaction is carried out in upflow with the butene being injected into 

the l ift line. With the bench scale "reactor'' section acting as the disengagement segment and mixing zone, the l ift 

45 line acted as the reactor. A four hour test was carried out operating in this mode using an identical catalyst to Example 

4. The flow rates of olefin (C4=) and isobutane were set as in example 3 above. As olefin feed was injected, the Cs+ 

level, as recorded by the product on-stream analyzer, slowly increased to approximately 2'>/o. Although there was 

no flow reading for the lift fluid, it is estimated that the olefin residence in the l ift line was only seconds. 

In this mode of operation on the bench scale unit the alkylate was circulated through the system with the 

50 isobutane, and the isobutane wash was not expected to be very effective in removing the alkylation product 

from the catalyst. Therefore a bu ild u p  of dimethyl hexanes was expected. Four l iquid samples were collected 

during the test run and all samples were good qual ity alkylate with the last three collected containing in excess 

of 60% TMP components which compares well with commercial units (see Table VII I  below). 

A second test of the upflow mode was made using a PFPSA (perfluoropolymersulfonic acid) support (catal-

55 yst 2, Table VIII) treated with SbF5 as the circulating catalyst. The addition of the SbF5 increased problems in 

circulating the catalyst and it was not possible to achieve smooth circulation with the treated catalyst. While 

the initial l iquid was poor qual ity, two later samples contained over 60% TMP components with total C12+ of 

only about 1 0%. 

1 1  
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Example 6 

Upflow With Mechanical Lift 

5 A bench scale reactor was modified to provide a lifting screw conveyor or auger which substantially filled 

the inner diameter of the reactor. The auger was provided with a variable speed drive so that recirculation rates 

could be varied. A mixing or isobutane wash zone was provided along with a disengaging vessel so that product 

alkylate within the circulating l iquid could be tested. Again, the alkylate product was not separated from the 

recirculating l iq uid, so a build up of d imethylhexanes could be expected if the isobutane wash was not effective. 

10 The catalyst used was prepared by first depositing triflic acid (CF3S03H) onto a carbon support by vapor 

deposition and then adding antimony pentafluoride (SbF5) by vapor deposition. The final catalyst contained 

1 2.88 g carbon, 0.69 g trifl ic acid and 5.73 g of antimony pentafluoride (SbF5). 

The reactor was purged with dry nitrogen during catalyst loading, and then pressured to 1 50 psig. The iso

butane was introduced into the reactor to establish a I iquid level with initial flow at 1 80 ml/hr which was reduced 

15 to a final flow of 60 ml/hr. The auger speed was set at 1 80 rpm and the pressure maintained at 1 50 psig. Olefin 

feed was set at 60 ml/hr. As the olefin was added the temperature increased from 2 1 °C to about 29°C while 

the concentration of C6+ and isopentane (iC5) in the reactor effluent also increased . 

The reactor effluent composition (see Liquid 1 in Table IX below) ind icated significant cracking and isom

erization.  This was manifest in a low TMP/DMH ratio of 0.26 and sign ificant C5-C7 components (1 1 .8%). In addi-20 tion there was a significant concentration of C12 and C13+ components ( 12. 1 %  and 9.8% respectively. This was 

attributed to inadequate contacting in  the reactor or non-optimum active sites distribution on the catalyst sur

face. 

At this point the auger speed was increased to approximately 400 rpm to increase the catalyst circulation. 

The C6+, iC5, nC5, and nC4 concentration in the reactor effluent and the reactor temperature continued to 

25 increase (35°C). Analysis of the resulting l iquid (Liquid 2 in Table IX below) showed that isomerization and 

cracking activity had increased (TMP/DMH = 0.1 7, C5-C7 = 1 8%) while the production of C12 (5.4%) and C13+ 

material (2.9%) had decreased. 

A final test with the same catalyst loading was made to check the effect of high throughput. In addition, the 

reactor was placed in an ice bath to moderate cracking and isomerization reactions and improve temperature 

30 control . 

The isobutane was started at 60 ml/hr and the u nit flushed with isobutane. The olefin feed flow was then 

set at 240 ml/hr with the auger speed set at 1 80 rpm. The l iquid recovered (Liquid 3,  Table IX) contained a 

reasonable C6+ to iC5 concentration (1 2.2% and 0.4%) which suggested that the higher throughput and lower 

reactor temperature (0°C) reduced cracking and isomerization . The analysis of the l iquid sample showed it to 

35 be commercial alkylate qual ity. 

40 

45 

50 

55 

TABLE I X  
Mechanical L i f t  Test Run s  

Compo s i t ion , wt % L i q . 1 Liq . 2 Li q .  3 
TMP 1 2 . 2 7 9 . 2 7 6 3 . 8 1 
Tr imethylhexane 1 . 3 6 2 . 2 3 1 . 8 9 
C5-C7 1 1 . 8 0 1 8 . 0 2 5 . 9 5 

DMH+MH 4 7 . 4 0 5 3 . 8 9 6 . 7 1 
C g - C l l  5 . 3 3 8 . 2 2 2 . 5 3 

C 1 2  1 2 . ll 5 . 4 4 l 4 . 2 6 c l 3 + 9 . 7 5 2 . 9 3 4 . 8 5 

RON ( Ca l cu l ation) 6 8 . 8  6 7 . 6  9 6 . 8  MON tl 7 1 . 6  7 0 . 5  9 4 . 4  

Example 7 

A test run was made over a three day period to vary the reactor temperature and contact times. A new 

catalyst was prepared as above but had the fol lowing composition as loaded to the reactor: Carbon-1 1 . 1 7  g ;  

triflic acid-0.75 g ;  and SbF5-3.70. 

13 
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Conditions and flow rates along with product analysis of the l iq uid products taken at various times in the 

run are reported in Table X, below. The conditions resulted in substantial improvement in the TMP/DMH ratios 

(as high as 7. 1 5  in Liq. 1 0, Table X). 

1 4  
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EXAMPLE 8 

Using the upflow apparatus previously described the alkylation was carried out using a catalyst prepared 

as described in Example 1 .  The catalyst was transferred to the stainless steel hopper, cooled and isobutane 

5 added. The reactor was filled with isobutane and the catalyst was added from the hopper. 
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The catalyst was fluid ized with isobutane wash and recycle and the bed height recorded for incipient cir

culation (see Table VII). The recycle rate was increased to g ive a bed dH (height d ifferential) of 1 em and bu

tene-2 feed was charged to the unit. A summary of the reactor conditions are set out in TABLE XI and results 

in TABLE XII .  

TABLE X I  

Re action Condi t i ons : Summary 

ca talys t Uni ted S i l i c a - 1 . 4 2 g SbFs - 2 . 3 6 g 

C . P . Grade Butene - 2  (butad iene not detect e d )  

Initi a l  Ope rat ing Conditions 

i/o Rat i o  4 0  
Cooling Bath 1 t emp . 1 a c  - 2 2  

Reactor I nl e t , temp . , " C  - 1 3 
Reactor Out l et ,  temp . , o c  1 1  
Pres s ure , p s i  1 2 0  
i C4 wash , ml/h 2 0 0  
O l e fin Feed , ml/h 5 

Recyc l e  Rate , mljmin 15 
I n i t i a l  Bed Ht . ,  em 1 4  
C irculating Bed ,  Ht . ,  em 1 3  

Product Y i e l d  
Tota l , g gjg SbFs bbl /lb mo l e/mo l e  SbF5 

Alkylate Col l e c ted 8 7 0 . 9  3 69 . 0  1 . 5  7 0 2  

Corrected For 
Vapor Los s  1 3 2 0 . 8  5 5 9 . 6  2 . 2 8 1 0 6 5  

Product Qu a l ity Average Ran ge 

C a l c . RON 9 5 . 2  8 8 . 5  - 9 9 . 0  
C a l c . MON 9 3 . 7  8 8 . 4  - 9 6 . 7  

1 6  
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TABLE X I I  
TIME ON-

5 
STREAM , HRS . 1 5 6  1 8 0  2 04 2 1 0  
COMPONENTS , WT . %  

C 3  0 . 1 6 0 . 1 6 0 . 1 5 0 . 1 5 
i C 4  9 4 . 6 7 9 4 . 5 4 9 4 . 4 7 9 5 . 4 1 
n C 4  0 . 3 4 0 . 3 4 0 . 3 4 0 . 3 5 

10 

iC5 0 . 1 4 0 . 12 0 . 15 0 . 1 8 
C 6 -C7 0 . 1 9 0 . 17 0 . 2 6 0 . 3 0 
2 I 2 , . 4 -TMP 2 . 3 7 2 . 3 9 2 . 0 8 1 . 2 2 
2 , 2 + 2 , 4 +2 . 5DMH 0 . 3 3  0 . 2 9 0 . 3 2 0 . 2 5 

15 2 , 3 , 4 -TMP 0 . 6 3 0 . 7 6 0 . 8 2 0 . 6 4 
2 . 3 . 3 -TMP 0 . 5 9 0 . 57 0 . 4 7 0 . 2 8 
OTHER DMH 0 . 1 3 0 . 14 0 . 17 0 . 1 5 
2 , 2 , 5 -TMH 0 . 0 7 0 . 0 6 0 . 0 8 0 . 12 
C9 0 . 0 5 0 . 0 5 0 . 0 7 0 . 1 3 
C 1 0 - C 1 1  0 . 0 6 0 . 0 6 0 . 1 1 0 . 17 20 C 1 2  0 . 2 7 0 . 3 3 0 . 4 8 0 . 6 1 
C 1 3 +  0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 5 

TOTAL ( i-C5 + )  4 . 8 3 4 . 9 7 5 . 0 3 4 . 0 9 

25 PRODUCT PROFILE : 
TMP 7 7 . 7 9 7 8 . 7 8 7 0 . 3 4 5 4 . 8 5 
DMH 5 . 8 1 4 . 9 9 6 . 2 5 7 . 1 8 
C 5 -C7 6 . 8 5 5 . 8 4 8 . 1 5 1 1 . 5 8 
C9 - C 1 1  3 . 7 4 3 . 4 3 5 . 2 6 1 0 . 3 4 
C 1 2  5 . 5 4  6 . 7 0 9 . 5 0  1 4 . 8 7 30 
C 1 3 +  0 . 2 7 0 . 2 6 0 . 4 9 1 . 1 8 

RON 9 7 . 9 9 9 8 . 4 7 9 7 . 2 0 9 5 . 2 8 
MON 9 5 . 8 9 9 6 . 2 1 9 4 . 9 5 9 2 . 9 3 

35 ALKYLATE gjg cat . 2 . 0 3 2 . 0 2 2 . 0 0 1 . 9 7 

C8 : OTHER ALKY . 5 . 1  5 . 2  3 . 3  1 . 6 
DMH/ TMP 0 . 0 7 0 . 0 6 0 . 0 9 0 . 13 
OLEFIN mljh 5 . 3  5 . 5  5 . 5  5 . 5  

40 RE CYCLE mljmin 3 0  2 7  3 0  3 0  
BED ht em 7 . 5  7 . 4  7 7 . 1  
INLET T .  deg . c 0 0 to 2 5 t o  2 1  2 1  
OUTLET T .  deg . c 9 1 2  14 t o  2 2  2 2  
c4 = CHARGED 4 9 0 . 4  5 7 0 . 9  6 5 1 . 4  6 7 1 . 6  
C4 =/g SbF5 2 0 7 . 8  2 4 1 . 9  2 7 6 . 0  2 8 4 . 6  

45 

Example 9 (Catalyst Preparation) 

50 As illustrated in Run (b) below acid wash ing of the s il ica sign ificantly increases catalyst l ife compared to 

a non acid washed si l ica Run (a}. Run (c) illustrates that the l ife of the acid washed sil ica/SbF5 catalyst can be 

further greatly improved by initially contacting the catalyst with isobutane at a cool temperature typically be

tween -1 60°C and -30°C. 

55 Run (a) (without acid treatmenUwithout low temperature alkane treatment) 

Silica dried at 220°C was treated with SbF5 (1 g Si02, 1 .06 g SbF5) by the general procedure then the mixt

ure was packed into a 1 /4" tubular reactor, which was charged with isobutane at 1 ooc. The alkylation activity 

1 7  
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of the catalyst was tested by charg ing a mixture of 6.74 wt% butene-2 in i-butane at 85 ml/h to the reactor. The 

equipment and procedure used to carry out the alkylation experiment is described in Example 2. No l iquid alky

late was produced from this test. 

5 Run (b) (Acid Treatment Without Low Temperature Alkane Treatment) 

The silica was acid washed by contacting the sil ica with an excess of 1 N aqueous HCI for 1 6  hours then 

washing the sil ica with deionized water until the wash effluent was neutral. The alkylation experiment as des

cribed in Run (a) was repeated using the acid washed sil ica dried at 220°C (1 .02 g) treated with SbF5 (1 . 1 6  g). 

10 The reactor was cooled to -22°C during the initial isobutane purge, then the temperature was raised to 1 ooc 
for the alkylation experiment. 40.85 g of alkylate was collected which corresponds to a catalyst l ife of 35.2 g 

alkylate/g SbF5• 

15 

20 

Run (c) (Acid Wash With Low Temperature Alkane Treatment) 

The alkylation experiment described in Example (b) was repeated using acid washed sil ica dried at 220°C 

(1 .04 g) treated with SbF5 (1 .05 g). The reactor was cooled to -78°C during the initial isobutane purge then the 

reactor temperature was raised to -1 0°C for the alkylation experiment. 209.7 g of alkylate was collected which 

corresponds to a catalyst l ife of 1 99.7 g alkylate/g SbF5. 

Claims 

1.  A process for the alkylation of alkane with olefin in  the presence of a particulate solid acidic catalyst in a 

25 reactor, comprising first contacting said catalyst with alkane, feed ing said catalyst-alkane mixture to a reac

tor, feeding an olefin to said reactor to contact said catalyst-alkane mixture to form an alkylate product 

and moving said catalyst-alkane-alkylate mixture through said reactor away from the olefine feed point to 

restrict additional contact of the catalyst-alkane-alkylate mixture with the olefin feed. 

30 2. A process for the alkylation of alkane wherein the alkane is isoalkane, comprising: 

(a) mixing a particulate solid acidic catalyst with C4 to � isoalkane feed stream in a mixing zone to form 

an isoalkane-catalyst mixture; 

(b) feeding said isoalkane-catalyst mixture to a reactor in a feed zone; 

(c) feeding C2 to C5 olefin to said reactor near said feed zone to al low said olefin to contact said isoal-

35 kane-catalyst mixture and reacting said olefin with said mixture to form alkylate in a reaction mixture; 

(d) moving said reaction mixture through said reactor with a minimum of back mixing to restrict further 

contact of said alkyl ate-catalyst mixture with olefin;  

40 

3. 

4. 

45 
5. 

6. 

50 

7. 

55 8. 

9. 

(e) separating an alkylate stream from said catalyst in a disengaging zone; and 

(f) recycling the catalyst to said mixing zone where make-up isoalkane is added. 

The process according to claim 2 wherein the make-up is in excess of reacted isoalkane. 

The process according to claim 2 or claim 3 wherein said reaction is carried out in at least partial l iquid 

phase and said catalyst is slurried in said isoalkane in said mixing zone. 

The process according to any preceding claim wherein the temperature in the reactor is in the range of 

-50°C to 1 oooc. 
The process according to any preced ing claim wherein the reaction temperature is in  the range of -50°C 

to 80°C and the pressure within the reactor is sufficient to maintain said reaction mixture in the l iquid phase. 

The process according to any preceding claim wherein the alkane is selected from isobutane, isopentane 

or isohexane. 

The process according to any preceding claim wherein said olefin is selected from butene, propylene, 

amylene or ethylene. 

The process according to any preceding claim wherein said olefin comprises butene and said alkane com-

1 8  
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prises isobutane. 

1 0. A process for the production of isooctane from the alkylation of isobutane with butene, comprising: 

(a) mixing a particulate solid catalyst with a l iquid isobutane feed stream in a mixing zone to form a slurry; 

5 (b) feeding said slurry to a feed zone near the top of a vertical reactor; 

(c) feeding liquid butene to said feed zone thereby contacting said butene with said isobutane-catalyst 

slurry and reacting said butene to form trimethylpentane in a reaction mixture; 

(d) moving said reaction mixture downward through said reactor to prevent back mixing and further con

tact of said trimethylpentane-catalyst mixture with butene; 

10 (e) separating said trimethylpentane from said catalyst in a disengaging zone; and 

(f) recycling the catalyst to said mixing zone where make-up isobutane is added. 

1 1 .  A process for the production of isooctane from the alkylation of butene with isobutane, comprising: 

(a) mixing a particulate solid catalyst with a l iquid isobutane feed stream in a mixing zone to form a slurry; 

15 (b) feeding said slurry to a feed zone in the bottom of a reactor, said catalyst to be l ifted upward in said 

reactor, 

(c) feeding liquid butene to said feed zone thereby contacting said butene with said isobutane-catalyst 

slurry and reacting said butene with said isobutane to form trimethylpentane in a reaction mixture which 

is moving upward and away from said feed zone thus preventing further contact of said trimethylpen-20 lane-catalyst slurry with butene; and 

(d) moving said reaction mixture upward through said reactor to prevent back mixing and further contact 

of said trimethylpentane-catalyst mixture with butene; 

(e) separating said trimethylpentane from said catalyst in a disengaging zone; and 

(f) recycling the catalyst and isobutane remaining in said reaction mixture to said mixing zone where 

25 make-up isobutane is added. 

1 2. The process according to any one of Claims 1 to 1 1  wherein the alkane is isoalkane and the volume ratio 

of isoalkane to olefin is from about 2: 1 to 1 000:1 . 

30 1 3. The process according to any preceding claim wherein the volume ratio of catalyst to liquid in the reactor 

35 

40 

45 

50 

is in the range of about 1 : 1 00 to 1 : 1 .  

1 4. The process according to any preceding claim wherein the volume ratio of catalyst to olefin is in the range 

of about 5:1  to about 1 5: 1 .  

1 5. An apparatus for conducting alkylation of alkanes with olefins comprising: 

(a) a vertical reactor for contacting an alkylation catalyst slurried with the alkane for alkylation with an 

olefin, 

(b) a wash/catalyst make-up vessel for washing the catalyst with fresh alkylation alkane to remove resi

dual product and to slurry the catalyst, fluidly connected to the lower end of said vertical reactor, and 

having an entry for alkane wash and catalyst make-up, 

(c) an olefin entry at the lower end of said vertical reactor to bring the alkylation olefin into contact with 

said alkane slurried catalyst, 

(d) means to move said slurried catalyst through said vertical reactor, 

(e) a disengaging vessel flu idly connected to said vertical reactor to receive the slurried catalyst in 

admixture wth alkane and alkylation product therefrom in fl uid communication with said wash/catalyst 

make-up vessel to receive alkane wash therefrom and to remove slurried catalyst to said wash/catalyst 

make-up vessel, for contacting said slurried catalyst from said vertical reactor with the alkane wash and 

removing residual alkylation product from said alkane wash, and 

(f) exit means to remove alkylation product from said disengaging vessel.  

1 6. A solid particulate catalyst composition for paraffin alkylation comprising acid washed sil ica treated with 

antimony pentafluoride. 

55 1 7. The catalyst composition according to Claim 1 6  wherein said composition is further treated with alkane 

having 3 to 7 carbon atoms. 

1 8. A catalyst composition accord ing to claim 1 6  or claim 1 7  wherein said sil ica has a surface area of about 

19 
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5 m2/g to about 250 m2/g. 

1 9. The catalyst composition according to any one of Claims 1 6  to 18 wherein said sil ica has a pore volume 

of about 0 .1  cc/g to about 4.0 cc/g. 

20. The catalyst composition according to any one of claims 1 6  to 1 9  wherein said si lica has a particle size 

d istribution in the range of 35-240 microns. 

21 . The catalyst composition according to any one of Claims 1 6  to 20 wherein said antimony pentafluoride 

10 comprises from 5 to 80% by weight of the composition. 

22. A method of preparing a sol id, particulate catalyst composition for paraffin alkylation comprising: 

(a) washing particulate sil ica with a strong acid 

(b) separating said particulate si lica and acid 

15 (c) washing said particulate si l ica with water 

(d) heating said particulate s ilica and 

23. 

20 
24. 

25. 

25 26. 

27. 

30 

28. 

29. 

35 

40 

45 

50 

55 

(e) treating said particulate silica with antimony pentafluoride. 

The method according to Claim 22 wherein said strong acid is inorganic. 

The method according to claim 22 or claim 23 wherein said strong acid is HC1 .  

The method according to any one of claims 22 to 24 wherein said particulate silica is washed until neutral . 

The method according to any one of Claims 22 to 25 wherein said heating is at a temperature in the range 

of 80 to 650°C. 

The method according to any one of Claims 22 to 26 comprising 

(f) contacting said antimony pentafluoride containing si l ica with C3 to C7 alkane at a temperature 

in the range of -30°C to -1 60°C. 

The method according to any one of Claims 22 to 27 wherein said alkane comprising isoalkane. 

The method according to Claim 28 wherein said isoalkane comprises isobutane. 

heating comprises initially heating at a temperature in the range of 80 to 1 50°C for sufficient time to dry 

the particulate sil ica and thereafter heating at a temperature in the range of 1 60 to 650°C. 

20 
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This present invention generally relates to improvements in object oriented computer systems. 

Among developers of workstation software, object-oriented programming (or OOP) is increasingly recog

nized as an important new programming technology. It offers expanded opportunities for software reuse and 

extensibil ity, with improved programmer productivity when compared to conventional software development 

5 paradigms. Even so, object-oriented technology has not effectively penetrated major commercial software 

products to date. In particular, operating-systems have hesitated to embrace t he new technology. 

As with many new programming technologies, the early expressions of OOP concepts focused on the cre

ation of new languages and toolkits, each designed to exploit some particular aspect. So-cal led pure object

oriented languages, such as Smalltalk, presume a complete run--time environment (sometimes known as a 

10 virtual machine) because t heir semantics represent a major departure from traditional procedurally oriented 

system architectures. Hybrid languages such as C++, on t he other hand, require less run-time support but 

sometimes result in tight bindings between programs that provide objects and t he client programs that use 

t hem. Tight binding between object-providing programs and t heir cl ients often require client programs to be 

recompiled whenever simple changes are made in t he providing programs. Examples of such systems are 

15 found in US Patent 4,885, 7 1 7; 4,953,080 and 4 ,989, 1 32.  

Because different languages and object-oriented toolkits emphasize different aspects of OOP, t he util ity 

of the resulting software is frequently l imited in scope. A C++ programmer, for example, cannot easily use ob

jects developed in Smalltalk, nor can a Smalltalk programmer make effective use of C++ objects. Objects and 

classes implemented in one language simply cannot be readily used from another. Unfortunately when th is 20 occurs one of the major benefits of OOP, t he increased reuse of code, is severely curtailed. Object-oriented 

language and toolkit boundaries become, in effect, barriers to interoperabil ity. 

In OOP, as explained in more detail below, objects interact with external systems (eg other objects) in terms 

of methods. A method is a procedure or function t hat an object can perform - for example, if the object is a 

queue, one method would be to add a member to the queue, another is to delete a member from the queue. 

25 The external systems need only know t he set of methods supported by a particular object, together with t he 

required parameters - details of the actual implementation of the methods by the object are h idden wit h in t he 

object. Problems can arise however in the management of names of object methods, since in a system with 

many objects, t he number of method names t hat must be externally available becomes very large. 

Accordingly, the invention provides a computer having means for supporting an object oriented environ-

30 ment, including means for organizing a set of object classes having methods implemented by functions stored 

by the computer, comprising: 

means for initializing a method procedure table for each class; 

means for defining all functions statically for each class; 

means for collecting offset variables into a data structure for each class; and 

35 means for externalizing t he data structure for each class in a computer memory. 

Thus class method names are managed by col lecting representations of all of t he names and additional 

supporting information into a single data structure to improve manageability. 

A preferred embodiment further comprises means for storing t he method procedure table (eg on a disk 

drive or other appropriate storage medium), and means for initializing the offset variables at runtime. It is also 
40 preferred t hat the computer further comprises means for overriding the methods of the method procedure 

table, and means for uniquely differentiating between the methods of the method procedure table without re

quiring t hat the names of the methods be changed. 

The invention also provides a method for organizing a set of object classes in a computer supporting an 

object oriented environment, t he object classes having methods implemented by functions stored by the com-
45 puter, comprising the steps of: 

initializing a method procedure table for each class; 

defining all functions statically for each class; 

collecting offset variables into a data structure for each class; and 

externalizing the data structure for each class in a computer memory. 
50 Thus a method, system and program are provided for effectively managing class method names by col-

lecting representations of all of t he names and additional supporting information in a single data structure. 

Management is accomplished by the operation of an algorithm in t he memory of a processor which employs 

two mechanisms. First, the class method procedure tables are initial ized by class specific procedures. This 

allows appl ications to access the methods without requiring externalization of the method names. The infor-55 mation provided by t he specific procedures is retained by t he class object and is accessible via class methods 

whenever the information is required. Second, any additional supporting information for methods, in particular 

the offset in the method procedure table for each method, is recorded in a single externally named data struc

ture. The combination of the two mechanisms eliminates t he requirement of external names on a per method 

2 
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basis. 

In other words an algorithm is used in the memory of a processor which employs two mechanisms. First, 

the class method procedure tables are initialized by class specific procedures produced by a System Object 

Model (SOM) compiler. These procedures are included in the file contain ing the met hod definitions. This allows 

5 the procedures to refer to the method names without requiring externalization of t he method names The in

formation provided by t he specific procedures is retained by the class data structure and is accessible via class 

methods whenever t he information is required. Second, any additional supporting information for methods, 

in particular the offset in the method procedure table for each method, is recorded in a s ingle externally named 

data structure. 

10 An embodiment of the invention wil l now be described by way of example with reference to the fol lowing 

drawings: 

F igure 1 is a block d iagram of a personal computer system; 

F igure 2 is a drawing of a System Object Module (SOM) data structure; 

F igure 3 is a drawing of a SOM class data structure; 

15 Figure 4 is a flowchart depicting a language neutral object interface; 

F igure 5 is a flowchart depicting a l ink, load and execution of an appl ication using SOM objects; 

F igure 6 is a flowchart depicting the creation of a new SOM class; 

F igure 7 is a flowchart depicting the detailed construction of a new SOM class; 

F igure 8 is a flowchart depicting the detailed construction of a new SOM generic class object; 20 Figure 9 is a flowchart depicting the detailed initialization of a new SOM class object; 

F igure 1 0  is a flowchart depicting the detailed initialization of a SOM class data structure with offset values; 

F igure 11 is a flowchart depicting the detailed parent class shadowing of a statically defined class hierar

chies; 

F igure 12 is a flow diagram depicting the redispatch method; 

25 Figure 1 3  is a flowchart depicting the detailed initialization of the offset value in a SOM class data structure 

for a single public instance variable; 

F igure 14 is a flowchart depicting t he detailed control flow that occurs when a redispatch stub is employed 

to convert a static method cal l i nto a dynamic method cal l ;  and 

F igure 15 is a flowchart depicting the detailed control flow that initialize a method procedure table for a 

30 class. 

A representative system environment such as an IBM PS/2 computer and operating system is depicted in 

Figure 1 ,  which illustrates a typical hardware configuration of a workstation having a central processing u nit 

1 0, such as a conventional microprocessor, and a number of other un its interconnected via a system bus 1 2. 

The workstation shown in Figure 1 includes a Random Access Memory (RAM) 14, Read Only Memory (ROM) 

35 16, an 110 adapter 1 8 for connecting peripheral devices such as disk units 20 to the bus, a user interface adapter 

22 for connecting a keyboard 24, a mouse 26, a speaker 28, a microphone 32, and/or other user interface de

vices such as a touch screen device (not shown) to t he bus, a communication adapter 34 for connect ing t he 

workstation to a data processing network and a display adapter 36 for connecting the bus to a display device 

38. The workstation has resident thereon t he OS/2 base operating system plus the computer software for im-
40 plementing the functions described below which is included as a toolkit. 

Object-Oriented Programming is quickly establishing itself as an important met hodology in developing high 

qual ity, reusable code. The present invention has been implemented in  a new system for developing class l i

braries and Object-Oriented programs cal led the System Object Model (SOM). A detailed description of object 

oriented programming, SOM, and a comparison to other object-oriented languages is provided to aid in under-
45 standing the invention. 

INTRODUCTION TO OBJECT-ORIENTED PROGRAMMI NG 

A new development in the software community is Object-Oriented Programming. Object-Oriented Pro-
50 gramming Languages (OOPL) are being used throughout the industry, Object-Oriented Databases (OODB) 

are starting widespread interest even Object-Oriented Design and Analysis (OODA) tools are changing t he way 

people design and model systems. 

Object-Oriented Programming is best understood in contrast to its close cousin, Structured Programming. 

Both attempt to deal with t he same basic issue, managing the complexity of ever more complex software sys-
55 terns. Structured Programming models a system as a layered set of functional modules. These modules are 

built u p  in a pyramid l ike fashion, each layer representing a higher level view of the system. Structured Pro

gramming models the system's behavior, but gives little guidance to modeling t he system's information. 

Object-Oriented Programming models a system as a set of cooperating objects. Like Structured Program-
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ming, it tries to manage the behavioral complexity of a system. Object-Oriented Programming, however, goes 

beyond Structured Programming in also trying to manage t he informational complexity of a system. 

Because Object-Oriented Programming models both the behavioral and informational complexity of a sys

tem, the system tends to be much better organized t han if it was simply well "structured". Because Object-

5 Oriented systems are better organized, they are easier to understand, debug, maintain, and evolve. Well or

ganized systems also lend themselves to code reuse. 

Object-Oriented Programming envisions the d ual issues of managing informational and behavioral com

plexity as being closely related. Its basic unit of organ ization is t he object. Objects have some associated data, 

which are referred to as an object's state, and a set of operations, which are referred to as an object's methods. 

10 A method is implemented by a subroutine. A class is a general description of an object, which defines the data 

representative of an object's state, and the methods for supporting t he object. 

OBJECT-ORIENTED PROGRAMMING IN C 

15 Before examining SOM, consider Object-Oriented Programming in C; this will lead us naturally into t he 

SOM phi losophy. Consider a data structure definition containing information related to a generic stack. The 

data structure encompasses a series offunctions designed to operate on a stack structure. Given a basic stack 

definition, multiple instances of this data structure may be declared with in our program. 

A generic stack definition, in C, appears below: 

20 struct stack Type { 

}; 

void >�<stackArray[STACK_SIZE]; 

int stack Top;  

typedef struct stack Type Stack; 

25 A definit ion of a generic stack function appears next: 

Stack >�<create(}; />�< malloc and initial ize a new stack.>�</ 

void *POP( />�< Pop element off stack. *' 

Stack >�<thisStack); 

void push( />�< Push onto stack. >�</ 

30 Stack >�<thisStack, 

void >�<nextEiement}; 

Most C programmers can imagine how such functions would be written.  The <push(}> function, for example, 

appears below. 

void push(Stack >�<thisStack, void >�<nextEiement) 

35 { 

thisStack->stackArray[thisStack->stackTop] = nextEiement; 

thisStack->stackTop++; 

A client program might use this stack to, say, create a stack of words needing interpretation: 
40 main() 

{ 

Stack >�<wordStack; 

char >�<subject = "Emily"; 

char >�<verb = "eats"; 
45 char >�<object = "ice cream"; 

char >�<nextWord; 

wordStack = create(}; 

push(wordStack, object); 

push(wordStack, verb); 
50 push(wordStack, subject); 

'* . . .  *' 

while (nextWord = pop(wordStack)) { 

printf("%s\n", nextWord); 

'* . . .  *' 
55 

This example can be used to review Object-Oriented Programming. A class is a definition of an object. The 

definition includes the data elements of the object and t he methods it supports. A <stack> is an example of a 
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class. A stack contains two data elements (<stackArray> and <stackTop>), and supports three methods, <cre

ate()>, <push()>, and <pop()>. A method is l ike a function, but is designed to operate on an object of a particular 

class. An object is a specific instance, or instantiation, of a class. The object <wordStack> is an object of class 

<Stach>, or <wordStack> is an instance of a stack. 

5 Every method requ ires a specific object on which it is to operate. This object is cal led a target object, or 

sometimes a receiving object. Notice t hat each method (except <create()>) takes as its first parameter a pointer 

to the target object. This is because a program may have many objects of a given class, and each are potential 

targets for a class method. 

There are three important advantages of this type of organ ization First, generic concepts are developed 

10 which can be reused in other situations in which similar concepts are appropriate. Second, self-contained code 

is developed, which can be ful ly tested before it is folded into our program. Third, encapsulated code is devel

oped in which t he internal details are h idden and of no interest to t he client. A client <main()> program need 

know noth ing about the <Stack> class other t han its name, the methods it supports, and t he interfaces to these 

methods. 

15 

COMPARISON TO C++ 

Anot her beneficial comparison is between SOM and the most widespread Object-Oriented programming 

language, C++. SOM has many similarities to C++. Both support class definitions, i nheritance, and overridden 

20 methods (cal led virtual methods in C++). Both support t he notion of encapsulation. But whereas C++ is de

signed to support stand-alone programming efforts, SOM is focused on the support of commercial qual ity class 

libraries. Most of the differences between SOM and C++ hinge on t his issue. C++ class l ibraries are version 

dependent, while SOM class l ibraries are version independent. When a new C++ class l ibrary is released, client 

code has to be fully recompiled, even if the changes are unrelated to public interfaces. 

25 C++ supports programming in only one language, C++. SOM is designed to support many languages. 

Rather than a language, SOM is a system for defin ing, manipulating, and releasing class l ibraries. SOM is used 

to define classes and methods, but it is left u p  to t he implementor to choose a language for implementing meth

ods without having to learn a new language syntax. 

C++ provides minimal support for implementation hiding, or encapsulation. C++ class definitions, which 

30 must be released to cl ients, typically include declarations for t he private data and methods. In SOM, t he client 

never has to focus on these implementation details. The client need see only the <.sc> files, which contains 

only public information. C++ also provides a l imited method resolution fu nction . SOM offers several alterna

tives, such as offset method resolution, name lookup resolution, and d ispatch resolution. 

One other interesting difference between SOM and C++ is in its notion of class. In C++, the class declar-
35 ation is very similar to a structure declaration. It is a compile-time package with no characteristics that have 

significance at runtime. In SOM, the class of an object is an object. The class object is itself an instantiation 

of another class, called the metaclass. The class object supports a host of useful methods which have no direct 

parallels in C++, such as <somGetName()>, <somGetParent()>, and <somFindMethod()>. 

40 INTRODUCTION TO SOM 

OS/ 2 2.0 includes a language-neutral Object-Oriented programming mechanism called SOM (for System 

Object Model). Although it is possible to write Object-Oriented programs in traditional languages, such as t he 

stack example, SOM is specifically designed to support t he new paradigm and to be used with both procedural 
45 (or non Object-Oriented) languages and Object-Oriented languages. 

An important requirement of Object-Oriented programming is code reusabil ity. Typically, code reusabil ity 

is achieved through t he use of class libraries. Today's l ibrary technology is l imited in that class libraries are 

always language specific. A C++ l ibrary cannot be used by a Smalltalk programmer and a Small talk programmer 

cannot uti l ize a C++ library. Clearly it is necessary to create a language-neutral object model, which can be 
50 used to create class l ibraries usable from any programming language, procedural or Object-Oriented. 

SOM introduces three important features lacking in most procedural languages. These are encapsulation, 

inheritance, and polymorphism (referred to here as "override resolution"). I nheritance refers to a technique of 

specifying t he shape and behavior of a class (called a subclass) as incremental differences from another class 

(cal led the parent class or superclass). 
55 Encapsulation refers to hiding implementation details from clients. This protects cl ients from making 

changes in an implementation which could adversely affect the system. For example, in the stack example 

there was no protection afforded to t he C code. Although clients did not need to know the internal data struc

tures of t he stack, t here was no way to prevent clients from looking at such implementation details. We could 
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discourage, but not prevent, clients from writing code which used, and possibly corrupted, internal stack data 

elements. 

Inheritance, or class derivation, is a specific tech nique for developing new classes from existing classes. 

This capability provides for t  he creation of new classes which are more s pecialized versions of exist ing classes. 

5 For example, we could create a <DebuggableStack>, which is l ike a <Stack> class, but supports further de

bugging methods, such as <peek()> for looking at the top value and <dump()> for printing a complete listing 

of the stack. 

Inheritance also provides code consolidation. So, for example, a class defining <GraduateStudent> and 

<UnderGraduateStudent>, can be consolidated into a t hird class, <Student>. We then define <GraduateStu-

10 dent> and <UnderGraduate> as more special ized classes, both derived from the common parent <Student>. 

Inheritance introduces some additional semantics. A specialized class is said to be derived from a more 

generalized class. The general class is called t he parent class, or sometimes, t he base class. The special ized 

class is called t he child class, or sometimes, the derived class. A child class is said to inherit the characteristics 

of its parent class, meaning t hat any methods defined for a parent are automatically defined for a child. Thus, 

15 because <GraduateStudent> and <UnderGraduateStudent> are both derived from <Student>, they both au

tomatically acquire any methods declared in their common parent. 

Override resolution refers to invoked methods being resolved based not only on t he name of the method, 

but also on a class place within a class hierarchy. This allows us to redefine methods as we derive classes. 

We might define a <printStudentlnfo()> method for <Student> and t hen override, or redefine, the method in 

20 both <UnderGraduateStudent>, and <GraduateStudent>. Override resolution resolves based on the type of 

the target object. If t he target object type is a <Student>, the <Student> version of <printStudentlnfo(}> is in

voked. Itt he target object type is a <GraduateStudent>, the <GraduateStudent> version of <printStudentlnfo()> 

is i nvoked. 

25 DEFINING CLASSES IN SOM 

The process of creating class l ibraries in SOM is a three step process. The class designer defines the class 

interface, implements t he class methods, and f inally loads the resulting object code into a class l ibrary. Clients 

either use t hese classes directly, make modifications to suit their specific purposes, or add entirely new class-

30 es of their own. 

In SOM, a class is defined by creating a class definition file. The class definition file is named with an 

extension of "esc". In its most basic form, t he class definition file is d ivided into the following sections: 

1. I nclude section 

This section declares files which need to be included, much l ike the C <#include> directive. 

35 2. Class name and options 

This section defines the name of the class and declares various options. 

3. Parent information 

This defines the parent, or base, class for t his class. All classes must have a parent. If a class is not 

derived from any existing classes, t hen it's parent will be the SOM defined class <SOMObject>, t he class 
40 information of which is in t he file <somobj.sc>. 

4. Data Section 

This section declares any data elements contained by objects of t his class. By default, data can be 

accessed only by methods of t he class. 

5. Met hods Section 
45 This section declares methods to which objects of t his class can respond. By default, all methods de-

clared in this section are available to any class client. The class definition file, <student.csc>, describes 

a non-derived <Student> class, and is set forth below. 

Class Definition File: <student.csc> 

include <somobj.sc> 
50 class: 

55 

Student; 

parent: 

data: 

SOMObject; 

char id[16]; '* student id*/ 

char name[32]; '* student name *' 

methods: 

void setUpStudent(char *id, char *name); 
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-sets up a new student. 

void printStudentlnfo(); 

-prints t he student information. 

char *getStudentType(); 

-returns t he student type. 

char *getStudentld(); 

-returns t he student id. 

How to Write a Method 

EP 0 546 809 A2 

Class methods are implemented in the class method implementation file. Each method defined in the 

method section of the class definition fi le needs to be implemented. They can be implemented in any language 

t hat offers SOM support. C is used for an exemplary language t hroughout the specification. However, one of 

ordinary skill in the art will realize t hat any programming language can be substituted. The student class meth-

15 od implementation file, <student.c>, is set forth below. 

Class Method Implementation File: <student.c> 

#define Student_ Class_Source 

#include "student.ih" 

static void setUpStudent( 

20 Student *SOmSelf, char *id, char *name) 

25 

30 

35 

StudentData *SOmT his = StudentGetData(somSelf); 

strcpy(_id, id); 

strcpy(_name, name); 

static void printStudentlnfo(Student *SOmSelf) 

{ 
StudentData *SOmT his = StudentGetData(somSelf); 

printf(" ld : %s \n", _id); 

printf(" Name : "'os \n", _name); 

printf(" Type : %s \n", _getStudentType(somSelf)); 

static char *getStudentType(Student *SOmSelf) 

{ 
StudentData *SOmT his = StudentGetData(somSelf); 

static char *type = "student"; 

return (type) ;  

static char *getStudentld(Student *SOmSelf) 

40 { 
StudentData *SOmT his = StudentGetData(somSelf); 

return (_id); 

Notice that the method code appears similar to standard C. First, each method takes, as its first parameter, 
45 a pointer (<somSelf>) to t he target object. T his parameter is implicit in the class definition file, but is made 

explicit in the method implementation. Second, each method starts with a l ine setting an internal variable 

named <somT his>, which is used by macros defined within the SOM headerfile. T hird, names of data elements 

of t he target object are preceded by an underscore character "_" The u nderscored name represents a C lan

guage macro defined in the class header file. Fourth ,  methods are invoked by placing an u nderscore "_" in 
50 front of t he method name. T his underscored name represents a macro for message resolution and shields a 

programmer from having to understand the details of this process. 

T he first parameter of every method is always a pointer to the target object. T h is is illustrated below in t he 

method <printStudentlnfo()> which invokes t he method <getStudentType()> on its target object. 

SOM compiler generated <student.c> 
55 #define Student_Ciass_Source 

#include "student.ih" 

static void setUpStudent( 

Student *SOmSelf, char *id, char *name) 
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StudentData *SOmThis = StudentGetData(somSelf); 

static void printStudentlnfo(Student *SOmSelf) 

5 { 
StudentData *SOmThis = StudentGetData(somSelf); 

I* . . .  and so on for t he other methods. *I 

10 MECHANICS OF USING SOM 

15 

T here are a set of files involved with each class which are discussed below. The files have different ex

tensions, but all have the same filename as the class definition file, <Student> in our example. T hese files 

are described below. 

Student Class Files 

<student.csc>- T his is the class definition file, as described earlier. 

<student.sc>- This is a subset of the class definition file. It includes all information from t he <.esc> file which 

20 is public, including comments on public elements. For the student example, <student.sc> would include ev

erything from <studentcsc> except the data section. T his file is created by the SOM compiler. 

<student.h>- This is a valid C header file which contains macros necessary to invoke public methods and 

access public data elements of the class. T his file will be included in any client of t he class, and is created by 

the SOM compiler. 

25 <student.ih>- Similar to <student.h>, but it contains additional information needed for implementing meth

ods. T his is the implementor's version of t he <.h> file, and must be included in the class methods implemen

tation file. T his file is created by the SOM compiler and should not be edited 

30 

35 

<student.c>- Contains the method implementations. Initially created by t he SOM compiler and then updated 

by the class implementor. 

BUILDING SOM CLASSES FROM OTHER CLASSES 

T here are two ways to use classes as building b locks for other classes. T hese are derivation (or inheri

tance) and construction. 

DERIVATION 

In t his example, <GraduateStudent> is derived from <Student>, its base, or parent class. A derived class 

automatically picks up all of t he characteristics of the base class. A derived class can add new fu nctional ity 
40 through the defin ition and implementation of new methods. A derived class can also redefine methods of its 

base class, a process cal led overriding. For example <GraduateStudent> adds <setUpGranduateStudent()> 

to those methods it inherits from <Student>. It overrides two other inherited methods, <printStudentlnfo()> 

and <getStudentType()>. It inherits without change <setUpStudent()> and <getStudentld()> from the <Stu

dent> base class. 
45 The class definition file for <GraduateStudent>, <graduate.csc>, is set fort h  below. 

Class Definition File: <graduate.csc> 

include <student.sc> 

class: 

GraduateStudent; 
50 parent: 

Student; 

data: 

I* thesis title *' char thesis[128]; 

char degree[16]; I* graduate degree type *' 
55 methods: 

override printStudentlnfo; 

override getStudentType; 

void setUpGraduateStudent( 

8 

Page 604 of 820



EP 0 546 809 A2 

char *id, char *name, char *thesis, char 

*degree); 

The method implementation file, <graduate.c>, is shown below. 

Class Method Implementation File: <graduate.c> 

5 #define GraduateStudent_Ciass_Source 

#include "graduate. ih" 

static void printStudentlnfo(GraduateStudent *SOmSelf) 

{ 
GraduateStudentData *SOmThis = 

10 GraduateStudentGetData(somSelf); 

parent_printStudentlnfo(somSelf); 

prin tf('' T hesis : %s \n", _thesis); 

printf(" Degree : %s \n", _degree); 

15 static char *getStudentType(GraduateStudent *SOmSelf) 

{ 
static char *type = "Graduate"; 

return (type); 

20 static void setUpGraduateStudent( 

GraduateStudent *SOmSelf, char *id, char *name, 

char *thesis, char *degree) 

GraduateStudentData *SOmThis = 

25 GraduateStudentGetData(somSelf); 

_setUpStudent(somSelf, id ,name); 

strcpyLthesis, t hesis); 

strcpyLdegree, degree); 

30 Often an overridden met hod will need to invoke t he original method of its parent. For example, the <print-

Studentlnfo()> for <GraduateStudent> first invokes the  <Student> version of <printStudentlnfo()> before print

ing out t he <GraduateStudent> specific information. T he syntax for t his is "<parent_MethodName>", as can 

be seen in the <printStudentlnfo()> method. 

A given base class can be used for more t han one derivation. T he class, <UnderGraduateStudent>, is also 

35 derived from <Student>. The class definit ion file, <undgrad.csc>, is set for th  below. 

Class Definition File: <undgrad.csc> 

include <student.sc> 

class: 

UnderGraduateStudent; 
40 parent: 

Student; 

data: 

char date[16]; 

methods: 

f* graduation date *' 

45 override printStudentlnfo; 

override getStudentType; 

void setUpUnderGraduateStudent( 

char *id, char *name, char *date); 

The method implementation file, <undgrad.c>, is set forth below. 
50 Class Method Implementation File: <undgrad.c> 

#define UnderGraduateStudent_Ciass_Source 

55 

#include "undgrad.ih" 

static void printStudentlnfo( 

UnderGraduateStudent *SOmSelf) 

UnderGraduateStudentData *SOmThis = 

UnderGraduateStudentGetData(somSelf); 

parent_printStudentlnfo(somSelf); 
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printf(" Grad Date : %s \n", _date); 

static char *getStudentType(UnderGraduateStudent *SOmSelf) 

{ 

static char *type = "UnderGraduate"; 

return (type); 

static void setUpUnderGraduateStudent( 

UnderGraduateStudent *SOmSelf,char *id, char *name, char *date) 

UnderGraduateStudentData *SOmThis = 

UnderGraduateStudentGetData(somSelf); 

_setUpStudent(somSelf, id ,name); 

strcpyLdate, date); 

The second technique for building classes is construction. Construction refers to a class using another 

class, but not t hrough inheritance. A good example of construction is the class <Course> which includes an 

array of pointers to <Student>s. Each pointer contains the address of a particular student taking the course. 

<Course> is constructed from <Student>. The class definition file for <Course>, <course. esc>, is shown below. 

20 Class Definition File: <course.csc> 

include <somobj .sc> 

class: 

Course; 

parent: 

25 SOMObject; 

data: 
30 

char code [ 8]; 

char title [ 32]: 
char instructor[32]; 

I* course code 

I* course title *I 
I* instruc tor 

35 int credit; /* number of credits 

*I 
int capacity; !* maximum number 

40 
Student *studentList[20]; /* enrolled student 

int enrollment; /* number of 

45 methods: 

*I 

override somlnit; 

void setUpCourse(char *Code, char *title, 

char *instructor, int credit, int capacity); 

-- sets up a new course. 
50 int addStudent(Student *Student); 

-enrolls a student to t he course. 

void dropStudent(char *Studentld); 

-drops the student from the course. 

void printCourselnfo(); 
55 -prints course information. 

of 

number */ 

teaching */ 

seats */ 
list */ 

enrolled students 

Often classes will want to take special steps to in itial ize their instance data. An instance of <Course> must 

at least initialize t he <enrollment> data element, to ensure the array index starts in a valid state. The method 

<soml nit()> is always called when a new object is created. This method is inherited from <SOMObject>, and 
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can be overridden when object initial ization is desired. 

This example brings up an interesting characteristic of inheritance, the "is-a" relationship between derived 

and base classes. Any derived class can be considered as a base class. We say t hat a derived class "is-a" 

base class. I n  the previous example, any <GraduateStudent> "is-a" <Student>, and can be used anyplace we 

5 are expecting a <Student>. The converse is not true. A base class is not a derived class. A <Student> can not 

be treated unconditionally as a <GraduateStudent>. Thus, elements of t he array <studentlist> can point to 

either <Student>s, a <GraduateStudent>s, or a <UnderGraduateStudent>s. 

The method implementation file for <Course>, <course.c>, is set forth below. 

Class Method Implementation File: <course.c> 

10 #define Course_Ciass_Source 

#include <student.h> 

#include "course. ih" 

static void somlnit(Course *SOmSelf) 

{ 

15 CourseData *SOmThis = CourseGetData(somSelf); 

parent_soml nit(somSelf); 

_code[O] = _title[O] = _instructor[O] = 0; 
_credit= _capacity= _enrollment= 0; 

20 static void setUpCourse(Course *SomSelf, char *COde ,  

char *title, char *instructor, int credit, int capacity) 

CourseData *SOmThis = CourseGetData(somSelf); 

strcpy(_code, code); 

25 strcpy(_title, title); 

strcpy(_instructor, instructor); 

_credit = credit; 

_capacity = capacity; 

30 static int addStudent(Course *SOmSelf, Student *Student) 

{ 

CourseData *SOmThis = CourseGetData(somSelf); 

if(_enrollment >=_capacity) return(-1); 

_studentlist[ _enrollment++] =student; 
35 return(O); 

static void dropStudent(Course *SOmSelf, char *Studentld) 

{ 

int i; 
40 CourseData *SOmThis = CourseGetData(somSelf); 

for(i=O; i<_enrollment; i++) 

if(!strcmp(studentld, _getStudentld(_studentlist[i]))) { 

_enrollment-; 

for(i; i<_enrollment; i++} 
45 _studentlist[i] = _studentlist[i+1]; 

return; 

static void printCourselnfo(Course *SOmSelf) 
50 { 

int i; 

CourseData *SOmThis = CourseGetData(somSelf); 

printf(" o/os o/os \n", _code, _title); 

printf('' Instructor Name : o/os \n", _instructor); 
55 printf(" Credit= o/od, Capacity= o/od, Enrollment= o/od \n\n", 

_credit, _capacity, _enrollment); 

printf(" STUDENT LIST: \n\n"); 

for(i=O; i<_enrollment; i++) { 
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_printStudentlnfoLstudentlist[i]); 

printf(''\n"); 

5 Notice in particular the met hod <printCourselnfo()>. This met hod goes through the array <studentlist> 

invoking the method <printStudentlnfo()> on each student. This method is defined for <Student>, and t hen 

overridden by both <GraduateStudent> and <UnderGraduateStudent>. Since t he array element can point to 

any of these three classes, it is impossible at compile t ime to determine what the actual type of t he target object 

is, only t hat the target object is either a <Student> or some type derived from <Student>. Since each of t hese 

10 classes defines a different <printStudentlnfo()> method, it is impossible to determine which of t hese methods 

will be invoked with each pass of the loop. This is all under the control of override resolution. 

THE SOM CLIENT 

15 To understand how a client might make use of these four classes in a program, an example is presented 

below in t he file <main.c.> The example illuminates object instantiation and creation in SOM, and how methods 

are invoked. 

SOM client code: <main.c> 

#include <student.h> 

20 #include <course.h> 

#include <graduate.h> 

#include <undgrad. h> 

main() 

{ 

25 Course *COurse = CourseNew(); 

GraduateStudent *jane = GraduateStudentNew(); 

UnderGraduateStudent *mark = UnderGraduateStudentNew(); 

_setUpCourse(course, "303", "Compilers ", 

"Dr. David Johnson", 3, 15); 

30 _ setUpGraduateStudent(jane, "423538", "Jane Brown", 

"Code Optimization","Ph.D."); 

_setUpUnderGraduateStudent(mark, "399542", 

"Mark Smith", "12/17/ 92"); 

_addStudent(course, jane); 

35 _addStudent{course, mark); 

_printCourselnfo(course); 

A class is instantiated with the method <classNameNew()>, which is automatically defined by SOM for 

each recognized class. Methods are invoked by placing an underscore "_" in  front of t he method name. The 
40 first parameter is the target object. The remaining parameters illuminate additional information required by t he 

method. When run, t he client program gives t he output shown below. 

Client Program Output 

303 Compilers 

Instructor Name : Dr. David Johnson 
45 Credit = 3, Capacity = 15, Enrollment= 2 

STUDENT LIST: 

ld 
50 Name 

Type 

Thesis 

Degree 

ld 
55 Name 

Type 

Grad Date 

:423538 

:Jane Brown 

:Graduate 

: Code Optimization 

: Ph.D.  

: 399542 

: Mark Smith 

: UnderGraduate 

: 12/17/ 92 

The client program output illustrates t he override resolution at work in the different styles of displaying 
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<UnderGraduate>s and <GraduateStudent>s. A <Course> thinks of itself as containing an array of <Student>s, 

and knows t hat any <Student> responds to a <printStudentlnfo()> method. But the <printStudentlnfo()> meth

od that an <UnderGraduate> responds to is different than the <printStudentlnfo{)> method that a <Gradua

teStudent> responds to, and the two methods give different outputs. 

SCM Object Model 

Figure 2 is a drawing of a basic SOM data structure. Label 210  is a state data structure for a particular 

object. The first full word at label 220 contains the address of the objecfs method procedure table label 240. 

10 The rest oft he state data structure set forth at label 230 contains additional information pertain ing to t he object. 

The method procedure table set forth at label 240 contains the address of the class object data structure 245 

and addresses of various methods for t he particular object 250 and 260. The address at 245 points to the class 

object data structure 248. All objects that are of the same class as this object also contain an address that 

points to t his method procedure table d iagrammed at label 240. Any methods inherited by the objects will have 

15 their method procedure addresses at the same offset in memory as t hey appear in t he method procedure table 

as set forth at label 240 of the ancestor class from which it is inherited. 

Addresses of the blocks of computer memory containing the series of instructions for two of the method 

procedures are set forth at labels 250 and 260. Labels 270 and 280 represent locations in a computer memory 

containing the series of instructions of particular method procedures pointed to by the addresses represented 

20 by labels 250 and 260. 

The SCM Base Classes 

Much of the SOM Object Model is implemented by t hree classes t hat are part of t he basic SOM support. 

25 Briefly t hese classes are: 

SCMCbject- This class is the root class of all SOM classes. Any class must be descended from SOMObject. 

Because all classes are descended from SOMObject they all inherit and t herefore support the methods defined 

by SOMObject. The methods of SOMObject l ike the met hods of any SOM class can be overridden by : he class

es descended from SOMObject. 

30 SCMCiass- This class is the root meta class for all SOM meta classes. A meta class is a class whose instances 

are class objects. SOMCiass provides the methods t hat allow new class objects to be created. 

SCMCiassMgr- This class is used to create t he s ingle object in  a SOM based program that manages class 

objects. 

35 
The t hree SOM base classes are defined below. 

SCMCbject 

This is t he SOM root class, all SOM classes must be descended from <SOMObject>. <SOMObject> has 

no instance data so t here is no per-instance cost to being descended from it. 
40 SOMObject has t he following methods: 

Method: somlnit 

Parameters: somSelf 

Returns: void 

Description: 
45 In itial ize <self>. As instances of <SOMObject> do not have any instance data there is nothing to in itial ize 

and you need not call t his method. It is provided to induce consistency among subclasses that require initial

ization. 

<somlnit> is called automatically as a side effect of object creation (ie, by <somNew>). If t his effect is not 

desired, you can supply  your own version of <somNew> ( in  a user-written metaclass) which does not invoke 
50 <soml nit>. 

When overriding this method you should always call the parent class version of this met hod BEFORE do

ing your own initialization . 

Method: somUninit 

Parameters: somSelf 
55 Returns: void 

Description: 

(Un-initialize self) As instances of <SOMObject> do not have any instance data there is nothing to un-ini

tialize and you need not call t his method. It is provided to induce consistency among subclasses t hat require 
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un-initialization. 

Use t his method to clean up anything necessary such as dynamically allocated storage. However th is 

method does not release the actual storage assigned to t he object instance. This method is provided as a com

plement to <somFree> which also releases t he storage associated with a dynamically allocated object. Usually 

5 you would just call <somFree> which will always call <somUninit>. However, in cases where <somRenew> (see 

the definition of <SOMCiass>) was used to create an object instance, <somFree> cannot be called and you 

must call <somUninit> explicitly. 

When overrid ing this method you should always call t he parentclass version of t his method AFTER doing 

your own un-initialization. 

10 Method: somFree 

Parameters: somSelf 

Returns: void 

Description: 

Releases t he storage associated with <self>, assuming t hat <self> was created by <somNew> (or another 

15 class method t hat used <somNew>). No future references should be made to <self>. Will call <somUninit> on 

<self> before releasing the storage. 

This method must only be called on objects created by <somNew> (see t he definition of <somCiass>) and 

never on objects created by <somRenew>. 

It should not be necessary to override t his method. (Override <somUninit> instead.) 

20 Method: somGetCiassName 

Parameters: somSelf 

Returns: Zstring 

Description: 

Returns a pointer to th is object's class's name, as a NULL terminated string. It should not be necessary 

25 to override t his method as it just invokes the class object's method (<somGetName>) to get the name. 

Method: somGetCiass 

Parameters: somSelf 

Returns: SOMCiass * 

Description: 

30 Returns t his object's class object. 

Method: somGetSize 

Parameters: somSelf 

Returns: integer4 

Description: 

35 Returns t he size of t his instance in bytes. 

Method: somRespondsTo 

Parameters: somSelf, somld Mid 

Returns: int 

Description: 
40 Returns 1 (true) if the ind icated method is supported by t his object's class and 0 (false) otherwise. 

Method: somlsA 

Parameters: somSelf, SOMCiass •Aclassobj 

Returns: int 

Description: 
45 Returns 1 (true) if <self>'s class is a descendent class of <Aclassobj> and 0 (false) otherwise. Note: a 

class object is considered to be descended from itself for t he purposes of th is method. 

Method: somlslnstanceOf 

Parameters: somSelf, SOMCiass •Aclassobj 

Returns: int 
50 Description: 

Returns 1 (true) if <self> is an instance of the specified <Aclassobj> and 0 (false) otherwise. 

SOMObject methods t hat support dynamic object models. These methods make it easier for very dynamic 

domains to bind to t he SOM object protocol boundary. These methods determine the appropriate method pro

cedu re and t hen call it with the arguments specified. The default implementation of these methods provided 
55 in t his class simply lookup the method by name and call it. However, other classes may choose to implement 

any form of lookup t hey wish. For example, one could provide an implementation of t hese methods t hat used 

the CLOS form of method resolution. For domains t hat can do so it will generally be much faster to invoke 

t heir methods directly rather t han going through a dispatch method. However, all methods are reachable 
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t hrough the dispatch methods. SOM provides a small set of external procedures t hat wrap these method calls 

so that the caller need never do method resolution. 

These methods are declared to take a variable length argument l ist, but l ike all such methods t he SOM 

object protocol boundary requires that the variable part of the argument l ist be assembled into t he standard, 

5 platform-specific, data structure for variable argument l ists before the method is actually invoked. This can 

be very useful in domains t hat need to construct the argument list at runtime. As t hey can invoke methods 

without being able to put t he constructed arguments in the normal form for a call .  This is helpful because such 

an operation is usually impossible in most h ig h  level languages and platform-specific assembler language rou

tines would have to be used. 

10 Note: Different methods are defined for different return value shapes. This avoids the memory manage-

ment problems t hat would arise in some domains if an additional parameter was required to carry t he return 

value. SOM does not support return values except for t he four famil ies shown below. Within a family (such as 

integer) SOM only supports the largest member. 

Method: somDispatchV 

15 Parameters: somSelf, 

somld methodld, 

somld descriptor, 

Returns: void 

Description: 

20 Does not return a value. 

Method: somDispatchL 

Parameters: somSelf, somld methodld, somld descriptor 

Returns: integer4 

Description: 

25 Returns a 4 byte quantity in  t he normal manner t hat integer data is returned. This 4 byte quantity can, of 

course, be something other t han an integer. 

Method: somDispatchA 

Parameters: somSelf, somld methodld, somld descriptor 

Returns: void * 

30 Description: 

Returns a data structure address in the normal manner t hat such data is returned.  

Method: somDispatchD 

Parameters: somSelf, somld methodld, somld descriptor 

Returns: floatS 
35 Description: 

Returns a 8 byte quantity in the normal manner t hat floating point data is returned. 

SOMObject methods that support development 

40 The methods in t h is group are provided to support program development. They have been defined in such 

a way that most development contexts will find t hem easy to exploit. However, some contexts may need to 

customize t heir 1/0 facilities. We have attempted to allow t his customization in a very portable manner, however 

not all contexts will be able to perform t he customization operations directly because t hey require passing func

tion parameters. We chose t his approach because it allows great platform-neutral flexibil ity and we felt that 
45 any provider of development support would find it reasonable to provide t he customizations necessary for 

her/ h is specific development environment. 

The chosen approach rel ies on a character output routine. An external variable, <SOMOutCharRoutine>, 

points to this routine. The SOM environment provides an implementation of this routine that should work in 

most development environments (it writes to t he standard output stream). A development context can, however, 
50 assign a new value to <SOMOutCharRoutine> and t hereby redefine t he output process. SOM provides no spe

cial support for doing t his assignment. 

Method: somPrintSelf 

Parameters: somSelf 

Returns: SOMAny * 
55 Description: 

Uses <SOMOutCharRoutine> to write a brief string with identifying information about t h is object The de

fault implementation just gives the object's class name and its address in memory. <self> is returned. 

Method: somDumpSelf 
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Uses <SOMOutCharRoutine> to write a detailed description of t his object and its current state. <level> 

5 indicates the nesting level for describing compound objects it must be greater t han or equal to zero. All lines 

in the description will be preceded by <2*1evel> spaces. 

This routine only actually writes the data that concerns the object as a whole, such as class, and uses 

<somDumpSelflnt> to describe the object's current state. This approach allows readable descriptions of com

pound objects to be constructed . 

10 Generally it is not necessary to override this method, if it is overridden it generally must be completely 

replaced. 

Method: somDumpSelflnt 

Parameters: somSelf, int level 

Returns: void 

15 Description: 

20 

Uses <SOMOutCharRoutine> to write out the current state of t his object. Generally t his method will need 

to be overridden. When overriding it, begin by call ing the parent class form of this method and then write out 

a description of your class's instance data. This will result in a description of all the object's instance data going 

from its root ancestor class to its specific class. 

SOMCiass 

This is the SOM metaclass. That is, the instances of this class are class objects. When the SOM envir

onment is created one instance of this class with the external name <SOMCiassCiassData.classObject> is 

25 created. This class object is unique because it is its own class object. That is, SOMCiassCiassData.classObject 

_somGetCiass(SOMCiassCiassData.classObject). Th is class introduces the somNew and somRenew meth

ods t hat are used to create new instances of SOM objects. somNew applied to <SOMCiassCiassData.clas

sObject> produces a new class object which can t hen be initialized to become a particular new class. SOM-

30 Class can be subclassed just like any SOM class. The subclasses of SOMCiass are new metaclasses and can 

generate class objects wit h different implementations t han those produced by 

<SOMCiassCiassData.classObject>. 

SOMCiass is descended from SOMObject. 

SOMCiass defines the following met hods. 

35 Method: somNew 

Parameters: somSelf 

Returns: SOMAny * 

Description: 

Make an instance of this class. When appl ied to <SOMCiassCiassData.classObject>, or any other meta-
40 class object, t his will produce a new class object; when applied to a regular class object t his will produce an 

instance of t hat class. 

Method: somRenew 

Parameters: somSelf, SOMAny *Obj 

Returns: SOMAny * 
45 Description: 

Make an instance of t his class, but use t he space pointed to by <obj> rather t han allocating new space 

for the object. Note: no test is made to insury that <obj> points to enough space. <obj> is returned, but it is 

now a pointer to a valid, initial ized, object. 

Method: somlnitCiass 
50 Parameters: somSelf, Zstring className, SOMAny *parentCiass, integer4 

instanceSize, int maxStaticMethods, integer4 majorVersion, integer4 

minorVersion 

Returns: void 

Description: 
55 I n itialize <self>. 

<parentCiass> is the parent (or parent class) of t his class, it may be NULL in which case it defaults to SO

MObject (actually SOMObjectCiassData.classObject the class object for SOMObject). If a parent class is spe

cifed t hen it must have already been created as a pointer to its class object is required. 
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<instanceSize> should be just t he space needed for t his class, it is not necessary to consider the parent 

class's (if any) space requirements. 

<maxStaticMet hods> should be just t he static methods defined by this class, it is not necessary to con

sider the parent class's methods (if any), even if t hey are overridden in t his class. 

5 <majorVersion> ind icates t he major version number for t his implementation of the class definition, and 

<minorVersion> indicates t he minor version number. 

Method: somCiassReady 

Parameters: somSelf 

Returns: void 

10 Description: 

This method is invoked when all of the static initial ization for the class has been finished. The default im

plementation simply registers the newly constructed class with t he SOMCiassMgr. Metaclasses may override 

t his method to augment t he class construction sequence in any way t hat t hey wish. 

Method: somGetName 

15 Parameters: somSelf 

Returns: Zstring 

Description: 

Returns th is object's class name as a NULL terminated string. 

Method: somGetparent 

20 Parameters: somSelf 

Returns: SOMCiass * 

Description: 

Returns the parent class of self if one exists and NULL otherwise. 

Method: somGetCiassData 

25 Parameters: somSelf 

Returns: somCiassDataStructure * 

Description: 

Returns a pointer to the static <className>CiassData structure. 

Method: somSetCiassData 

30 Parameters: somSelf, somCiassDataStructure •cds 

Returns: void 

Description: 

Sets the class' pointer to the static <className>CiassData structure. 

Method: somDescendedFrom 

35 Parameters: somSelf, SOMCiass •Aclassobj 

Returns: int 

Description: 

Returns 1 (true) if <self> is a descendent class of <Aclassobj> and 0 (false) otherwise. Note: a class object 

is considered to be descended itself for the purposes of th is method. 
40 Method: somCheckVersion 

Parameters: somSelf, integer4 majorVersion, integer4 minorVersion 

Returns: int 

Description: 

Returns 1 (true) if t he implementation of t his class is compatible with t he specified major and minor version 
45 number and false (0) otherwise. An implementation is compatible with t he specified version numbers if it has 

the same major version number and a minor version number t hat is equal to or greater t han <minorVersion>. 

The major, minor version number pair (0,0) is considered to match a ny version. This method is usually called 

immediately after creating t he class object to verify t hat a dynamically loaded class definition is compatible 

with a using application. 
50 Method: somFindMethod 

Parameters: somSelf, somld methodld, somMethodProc **m 

Returns: int 

Description: 

Finds the method procedure associated with <methodld> for th is class and sets <m> to it. 1 (true) is re-
55 turned when t he method procedure is directly callable and 0 (false) is returned when the method procedure 

is a d ispatch function. 

If t he class does not support the specified method t hen <m> is set to NULL and the return value is mean

ingless. 

17 

Page 613 of 820



EP 0 546 809 A2 

Returning a dispatch function does not guarantee that a class supports the specified method; the dispatch 

may fail. 

Method: somFindMethodOk 

Parameters: somSelf, somld methodld, SomMethodProc **m 

5 Returns: int 

Description: 

Just l ike <somFindMethod> except that if the method is not supported then an error is raised and execu

tion is halted. 

Method: somFindSMethod 

10 Parameters: somSelf, somld methodld 

Returns: somMet hodProc * 

Description: 

Finds the ind icated method, which must be a static method defined for th is class, and returns a pointer 

to its method procedure. If the method is not defined (as a static method or at all) for th is class t hen a NULL 

15 pointer is returned .  

Method: somFindSMethodOk 

Parameters: somSelf, somld methodld 

Returns: somMet hodProc * 

Description: 

20 Just like <somFindSMethod> except that an error is raised if t he method is not defined for this class. 

Method: somSupportsMethod 

Parameters: somSelf, somld Mid 

Returns: int 

Description: 

25 Returns 1 (true) if t he ind icated met hod is supported by t his class and 0 (false) otherwise. 

Method: somGetNumMethods 

Parameters: somSelf 

Returns: int 

Description: 

30 Returns the number of methods currently supported by th is class, including inherited methods (both static 

and dynamic). 

Method: somGetlnstanceSize 

Parameters: somSelf 

Returns: integer4 

35 Description: 

Returns the total size of an instance of <self>. All instances of <self> have t he same size. 

Method: somGetlnstanceOffset 

Parameters: somSelf 

Returns: integer4 
40 Description: 

Return the offset in the body part of this object for the instance data belonging to t his class. 

Methods somGetl nstancePartSize 

Parameters: somSelf 

Returns: integer4 
45 Description: 

Returns the size in bytes of the instance data required for th is class. This does not include the instance 

data space required for this class' ancestor or descendent classes. 

Method: somGetNumStaticMethods 

Parameters: somSelf 
50 Returns: int 

Description: 

Returns the number of static methods that th is class has. This is used by a child class in initializing its 

method table. 

Method: somGetPCisMtab 
55 Parameters: somSelf 

Returns: somMethodTab * 

Description: 

Returns a pointer to the method table of this class's parent class. If this class is a root class (SOMObject) 
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5 Description: 

Returns a pointer to t he method table of th is class. 

Method: somAddStaticMethod 

Parameters: somSelf, somld methodld, somld methodDescriptor, 

somMethodProc *method, somMethodProc *redispatchStub, somMethodProc 

10 *applyStub 

Returns: somMOffset 

Description: 

Adds/overrides t he indicated method, returns t h e  value t hat should be used to set t he offset value in t he 

class data structure for t his method name. 

15 <methodDescriptor> is a somld for a string describing t he calling sequence to th is method as described 

in <somcGetNthMethodlnfo> defined in the SOMObject class definition. 

<method> is t he actual method procedure for th is method 

<redispatchStub> is a procedure with the same cal ling sequence as <method> t hat re-dispatches t he 

method to one of this class's dispatch functions. 

20 <applyStub> is a procedure t hat takes a standard variable argument l ist data structure appl ies it to its target 

object by calling <method> with arguments derived from the data structure. Its calling sequence is t he same 

as the calling sequence of the dispatch methods defined in SOMObject. Th is stub is used in t he support of 

t he dispatch methods used in some classes. In classes where t he dispatch functions do not need such a func

tion t his parameter may be null. 

25 Method: somOverrideSMethod 

Parameters: somSelf, somld methodld, somMethodProc *method 

Returns: void 

Description: 

This method can be used instead of <somAddStaticMethod> or <somAddDynamicMethod> when it is 

30 known t hat t he class' parent class already supports t his method. T his call does not require the method de

scriptor and stub methods t hat t he others do. 

Method: somGetMethodOffset 

Parameters: somSelf, somld methodld 

Returns: integer4 
35 Description: 

Returns t he specified method's offset in the method procedure table assuming t his is a static method, 

returns 0 if it was not. This value is used to set the offset value in t h is class data structure. It s hould only be 

necessary to use t h is method when a class used to define a method t hat it now inherits .  

Method: somGetApplyStub 
40 Parameters: somSelf, somld methodld 

Returns: somMethodProc * 

Description: 

Returns t he apply stub associated with the s pecified method. NULL is returned if the method is not sup

ported by this class. An apply stub is a procedure t hat is called wit h a fixed calling sequence, namely (SOMAny 
45 *Self, somld methodld, somld descriptor, ap_list a p) where <ap> is a varargs data structure t hat contains t he 

actual argument l ist to be passed to the method. The apply stub forwards the call to its associated method 

and t hen returns any result produced by t he method. 

50 
SOMCiassMgr 

SOMCiassMgr is descended from SOMObject. 

SOMObject defines t he following methods: 

Method: somFindCislnFile 

Parameters: somSelf, somld classld, int majorVersion, int minorVersion, 
55 Zstring file 

Returns: SOMCiass * 

Description: 

Returns the class object for t he specified class. T h is may result in  dynamic loading. If t he class already 
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exists <file> is ignored, otherwise it is used to locate a nd dynamically load the class. Values of 0 for major and 

minor version numbers bypass version checking. 

Method: somFindCiass 

Parameters: somSelf, somld classld, int majorVersion, int minorVersion 

5 Returns: SOMCiass * 

Description: 

Returns the class object for t he specified class. This may result in dynamic loading. Uses somLocateCiass

File to obtain the name of the file where t he class' code resides, t hen uses somFindCislnFile. 

Method: somCiassFromld 

10 Parameters: somSelf, somld classld 

Returns: SOMCiass * 

Description: 

Finds the class object, given its ld, if it already exists. Does not load the class. Returns NULL if t he class 

object does not yet exist. 

15 Method: somRegisterCiass 

Parameters: somSelf, SOMCiass *classObj 

Returns: void 

Description: 

Lets the class manager know t hat the specified class is installed and tells it where t he class object is. 

20 Method: somUnregisterCiass 

Parameters: somSelf, SOMCiass *CiassObj 

Returns: int 

Description: 

Unloads the class file and removes t he class from the SOM registry 

25 Method: somLocateCiassFile 

Parameters: somSelf, somld classld, int majorVersion, int minorVersion 

Returns: Zstring 

Description: 

Real implementation suppl ied by subclasses. Default implementation returns the class name as the file 

30 name. Subclasses may use version number info to assist in deriving the file name. 

Method: somLoadCiassFile 

Parameters: somSelf, somld classld, int majorVersion, int minorVersion, 

Zstring file 

Returns: SOMCiass * 

35 Description: 

Loads the class' code and initial ize the class object. 

Method: somUnloadCiassFile 

Parameters: somSelf, SOMCiass *classObj 

Returns: int 
40 Description: 

Releases t he class' code and destroys t he class object 

Method: somGetlnitFunction 

Parameters: somSelf 

Returns: Zstring 
45 Description: 

Supplies the name of t he initialization function in t he class' code file. Default implementation returns 

(*SOMCiassl nitFuncName)(). 

Method: somMergelnto 

Parameters: somSelf, SOMObject *targetObj 
50 Returns: void 

Description: 

Merges the SOMCiassMgr registry information from the receiver to <targetObj>. <targetObj> is required 

to be an instance ofSOMCiassMgr or one of its subclasses. Atthe completion oft his operation, the <targetObj> 

should be able to fu nction as a replacement for the receiver. At t he end of the operation t he receiver object 
55 (which is then in a newly uninitialized state) is freed.  Subclasses t hat override this method should similarly 

transfer their sections of the object and pass t his method to t heir parent as the final step. lf the receiving object 

is the distinguished instance pointed to from the global variable SOMCiassMgrObject, SOMCLassMgrObject 

is t hen reassigned to point to <targetObj>. 
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Managing Object Names 

To improve upon past object oriented techniques of requiring unique external names for every method for 

a class the class method table is in itialised at runtime via a special procedure associated with each class im-

5 plementation and by collecting t he set of method offsets into a single externally named class data structure. 

This improvement reduces the complexities of managing a large list of external variables, reduces t he problem 

of creating unique names (referred to as name mangl ing), reduces the memory requirements and reduces t he 

load time of t he generated execution module. 

F igure 3 is a SOM class data structure that implements such a strategy. Label 31 0 represents a pointer 

10 to the class object data structure set forth in Figure 2 at 248. Label 320 represents an offset into t he method 

procedure table set forth in Figure 2 at label 240 or into the object's state data structure set fort h in Figure 2 

at label 230. Similarly, labels 330 and 340 represent additional offsets into the method procedure table or into 

its state data structure. For additional methods t hat are firstdefined in th is class or methods t hat are mentioned 

in the class release order section but def ined by one of t he class' ancestor classes, or public instance variables 

15 defined by th is class, t here are similar entries in t he class data structure representing offsets associated with 

t his class as sign ified by the el ipses and •N + 1" at label 350. The additional entry is necessary because of 

the first entry represents a pointer to the class object data structure 248 in Figure 2. 

The order of the values in t he class data structure is determined by the order of t he corresponding method 

or public instance variable name in the release order section of the class OIDL file. Methods or public data 

20 members defined in t he class but not mentioned in t he release order section are ordered after those mentioned 

in the release order section and in t he order in which they appear in the class OIDL file. 

Object Interface Definition Language (OIDL) 

25 Language dependent object definitions are redefined as a neutral set of information from which object sup-

port for any language is provided. The neutral set of information is referred to as an Object Interface Definition 

Language (OIDL) defin ition in SOM.  SOM OIDL provides the basis for generating binding files t hat enable pro

gramming languages to use and provide SOM objects and t heir definitions (referred to as classes). Each OIDL 

file defines the complete interface to a class of SOM objects. 

30 OIDL files come in d ifferent forms for different languages. The different forms enable a class implementer 

to specify additional language-specific information t hat allows t he SOM Compiler to provide support for con

structing the class. Each of t hese different forms share a common core language t hat specifies the exact in

formation t hat a user must know to use a class. One of the facilities of the SOM Compiler is the extraction of 

the common core part of a class defin ition. Thus, t he class implementer can maintain a language-specific OIDL 

35 file for a class, and use the SOM Compiler to produce a language-neutral core definition as needed. 

This section describes OIDL with the extensions to support C-language programming. As indicated above, 

OIDL files are compiled by the SOM Compiler to produce a set of language-specific or use-specific binding 

files. 

T he SOM Compiler produces seven different files for t he C language. 
40 o A public header file for programs t hat use a class. Use of a class includes creating instance objects of 

t he class, call ing methods on instance objects, and subclassing t he class to produce new classes. 

o A private header file, which provides usage bindings to any private methods t he class might have. 

o An implementation header file, which provides macros and other material to support the implementation 

of t he class. 
45 o An implementation template, which provides an outl ine of the class' implementation t hat the class pro-

vider can t hen edit. 

o A language-neutral core definition 

o A private language-neutral core file, which contains private parts of the class interface. 

o An OS/ 2 .DEF file that can be used to package t he class i n  t he form of an OS/2 DLL. 
50 OIDL files can contain t he following sections: 

o Include section; 

o Class section; 

o Release Order section; 

o Metaclass section; 
55 o Parent Class section; 

o Passthru section; 

o Data section; and 

o Methods section. 
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Include section 

This required section contains an include statement that is a directive to the Olnl preprocessor tel l ing t he 

compiler where to find the class interface def in it ion for this class' parent class, the class' metaclass if t he class 

5 specifies one, and the private interface files for any a ncestor class for which this class overrides one or more 

of its private methods. 

Class Section 

10 This required section introduces the class, g iving its name, attributes and optionally a description of t he 

class as a whole. 

Release Order Section 

15 This optional section contains a release order statement t hat forces t he compiler to build certain critical 

data structures with t heir items arranged in the order specified. This allows the class interface and implemen

tation to be evolved without requiring programs t hat use t his class be recompiled. 

Release order applies to all method names and public data items. If the release order of some method 

or public data item is not specified, it will default to an implementation-specific order based on its occurrence 

20 in the OIDL file. The introduction of new public data items or meth ods might cause t he default ordering of other 

public data items or methods to change; programs using the class would t hen need to be recompiled. 

Metaclass section 

25 This optional section specifies the class' metaclass, giving its name and , optionally, a description of the 

reason for t he metaclass, or other comments about its role in this class' interface. If a metaclass is specified, 

its definition must be included in t he include section. If no metaclass is specified, the metaclass of t h is 

class' parent class will be used. 

A class' metaclass can also be implicitly defined through the combined use of the class attribute in t he 

30 data section and the class attribute in the method section. If either of t hese attributes are used, then the met

aclass section must be bypassed. In this case, the impl ied metaclass will be a subclass of the metaclass of 

t he parent class. 

35 

40 

Parent Class Section 

This required section specifies the class' parent class by indicating the name and optionally a description 

of the role of the parent class in this class' interface. 

Passthru Section 

This optional section provides blocks of code to be passed by t he compiler into various binding files. The 

contents of t he passed information are ignored by the compiler. Even comments contained in passthru lines 

are processed without modification. 

45 Data Section 

This optional section l ists t he instance variables for this class. This section i s  generally present only in 

the language specific version of t he class interface definition (a .esc file). However, it must be present in t he 

public form of the class interface definition if the class contains public instance variables. ANSI C syntax is 
50 used to describe t hese variables. 

Methods Section 

This optional section l ists t he methods supported by this class. ANSI C function-prototype syntax is used 
55 to define the calling sequence to each method. 
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SOM Compiler 

The SOM Compiler translates t he OIDL source definition of a SOM class into a set of bindings appropriate 

for a particular programming language. The SOM Compiler supplied with the OS/ 2.0 toolkit produces a com-

5 plete set of bindings for t he C programming language. 

The compiler operates in two phases - a precompile phase and an emission phase. In t he first phase a 

precompiler reads and analyzes a user-supplied class definition and produces intermediate output files con

taining binary class information, comments and passt hru l ines. I n  t he second phase, one or more emitter pro

grams run to produce the appropriate language binding files. Two additional programs serve as preprocessors 

10 for t  he SOM precompiler phase. The sequencing and execution of all ofthese programs is d irected by the SOM 

Compiler. 

The output from t he emitters, plus user-suppl ied logic for the class' methods, are subsequently compiled 

by the C compiler and l inked by t he OS/2 linker to create a loadable module. Loadable modules can be pack

aged in self-contained files or placed in a DLL so t he class can be used from many programs. 

15 Referring to Figure 4, control commences at terminal 400 and flows directly into function block 404 where 

a SOM language neutral object interface definition (OIDL) 402 is input to t he SOM OIDL compiler 404. The 

SOM OIDL compiler parses the object definitions in OIDL into a canonical form 406 to simplify t he code gen

eration process as input to t he target language emitter410.  The language emitter 410 generates language bind

ings 414 which include the class data structure depicted in Figure 3. Control flows to the language compiler 

20 shown in function block 420 which receives additional inputs from t he language appl ications 41 6 and the SOM 

bindings 412. The language compiler could be a C, Fortran, Cobol or other compiler depending on user pref

erence. Output from t he language compiler is an object file 422 which can be link edited with t he SOM runtime 

library for subsequent execution. 

F igure 5 is a flowchart depicting a l ink, load and execution of an application using SOM objects. Processing 

25 commences at terminal 500 and immediately flows into function block 530 for a dynamic l ink  and load of t he 

SOM objects 510 created in Figure 4 at label 422 and the SOM run time l ibrary 520. Then, at function block 

540, the appl ication is started , which invokes the creation of necessary classes and objects as set fort h  in 

fu nction block 550 and detailed in Figures 6, 7, 8, 9 and 1 0. Finally, the application is executed as shown in 

fu nction block 560 and control is terminated at terminal block 570. 

30 

Version Independence For Object Oriented Programs 

This feature generally relates to improvements in object oriented appl ications and more particularly solving 

problems arising from t he independent evolution of object definition l ibraries and t he computer applications 

35 that use them. 

The version independence processing isolates t he executable binary form of computer appl ications that 

use object definition libraries (also called object class libraries) from certain changes in t he implementations 

or specification of the object definitions t hat naturally arise during t he lifecycle of t he l ibraries. Specifically, 

t he following changes can be made to an object definition without compromising its use by t he unmodified 
40 executable binary form of a computer application which dynamically loads the object definition each time t he 

application is executed: 

1) add new methods to an object defin ition; 

2) move t he point of definition for a method from a child class to its parent class; 

3) add to, delete from, or otherwise change t he private instance data associated with an object definition; 
45 a nd 

4) insert a new class definition into a class h ierarchy. 

This processing is accomplished by the operation of an algorithm in t he memory of a processor employing 

several techniques as fol lows. Method and instance offset are removed from application binary images. In sta

tic object models, such as t he one defined in C++, an offset (an integer number) into a method procedure table 
50 is used to select a method procedure for each particular method name. The offset depends on the number 

and order of the methods of the class t he method is defined in and the number of methods defined by its an

cestors. 

This approach has t he benefit of being a very fast form of method resolution. However, in the prior art 

object models have placed these offsets in the binary images of the applications t hat used a particular object 
55 class, resulting in the requirement to recompile t he application whenever the offsets required a change. 

In SOM, t he offsets associated with methods are collected into a single memory data structure for each 

class, called t he class data structure, detailed in t he discussion of Figure 3. This data structure is g iven an 

external name and its contents are referred to in applications. Each class data structure is initial ized to contain 
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t he appropriate offset values when a class object is initialized as detailed in Figure 1 0. Thus each time an ap

plication is executed all t he offset values are recalculated based on the current definitions of t he classes used 

by the application. 

Note t hat any references in an application's binary images to the values stored in the class data structure 

5 contain offsets. However, t hese offsets can remain constant across t he four kinds of changes enumerated 

above. This is because the class data structure only contains offsets for t he methods defined in a particular 

class, not for offsets of methods inherited by the class. Thus, new methods added to a class can have t heir 

offsets added at t he end of the class data structure without disturbing the positions of the offset values for 

methods t hat were already defined in t he class. 

10 The SOM Object Interface Definition Language (OIDL) contains a Release Order Section, d iscussed in 

t he section titled "SOM Object Model" above. The release order section of 01 DL allows t he class implementor 

to insure that new met hod offset values are added after the method offset values for methods already defined 

in a class. The release order section in an OIDL file also causes an entry to be retained in a class data structure 

if one of t he methods defined in t he class is moved to a parent class as h ig hlighted in Figure 3. This entry is 

15 t hen initial ized from t he parent offset value by a simple assignment statement that t he OIDL compiler adds 

t he logic initializing t he class data structure as described in Figure 1 0. 

A similar problem arises with public instance data. An application t hat accesses a public instance variable 

contained in one of t he appl ication's object's state data structure must do so via a offset into t he object's state 

data structure. I n  t he prior art, t his offset was contained in appl ication's binary image. If t his technique is em-

20 played,  then t he application's binary image must be regenerated (via recompilation) any time t he offset 

changes due to a change in t he size of one or more of t he object's ancestor classes' instance data requirements 

or due to changes in t he object's own instance data layout. 

In SOM t his problem is solved by putting t he offset for each public data variable in t he class data structure 

detailed in Figure 3 and t he ensuing discussion. Each class data structure is initial ized to contain the appro-

25 priate offset values when t he class object is initialized as detailed in Figures 7 and 1 3. Thus, each time an 

application is executed all  t he offset values are recalculated based on t he current definitions of the classes 

used by t he application. 

30 

Remove object state data structure sizes from applications' binary images 

When new instances of objects are created, a correct amount of computer memory must be allocated to 

hold the object's state data structure. In t he prior art, t he size of t his block of memory was contained in an 

application's binary image. If th is technique is employed, t hen t he appl ication's binary image must be regen

erated (via recompilation) any time t he size of t he object's state data structure changes. In SOM, this value 

35 is available via a call to the object's class object and t herefore need not be contained in an appl ication's binary 

image. 

The techniques described above allow each of t he four changes previously h ighlighted to occur with re

spect to class definitions used by an application without requiring that t he appl ication's binary image to be 

regenerated. 
40 Figure 6 is a flowchart depicting t he creation of a new SOM class. Control commences at terminal 600 

which flows immediately into a test for a correct version number at decision block 610 where a check is per

formed to verify t he correctness of t he version number. If an incorrect version number is detected, t hen a mes

sage is displayed in output block 612 and control is terminated at terminal block 614. If a correct version number 

is detected,  t hen another test is performed at decision block 620 to determine if the SOM class exists. If t he 
45 SOM class exists, t hen processing is returned at terminal block 622. 

If t he SOM class does not exist at decision block 620, t hen a test is performed at decision block 630 to 

determine if the SOM runtime environment is active. If it is not active, t hen t he SOM runtime environment is 

invoked at function block 632. Whether t he SOM environment was initially present or not, control t hen flows 

to decision block 640 to check for an error in t he SOM environmemt at decision block 640. If an error is detected, 
50 t hen an appropriate message is presented at output block 642 and processing is terminated at terminal block 

644. If an error is not detected, t hen control passes to fu nction block 650 where a default metaclass is prepared. 

Next, a class is constructed in function block 652 as d etailed in Figure 7. Finally, processing is returned at ter

minal block 660. 

Figure 7 is a flowchart depicting the detailed construction of a new SOM class. Control commences at 
55 terminal 700 and flows immediately into fu nction block 710 where a generic class object is created as detailed 

in Figure 8. Next, t he new generic class is init ialized to default values at function block 720 and detailed in 

Figure 9. Then, at function block 730, the instance data offset is initial ized for t he particular new class. Control 

flows to function block 740 where t he class data structure (Figure 3) for the new class is initialized by assigning 
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values representing each static method for t he new class as detailed in Figure 1 0. 

At fu nction block 750, 760 and 770 the parent class is set, the class data is initial ized and the class is 

registered. These steps involve updating t he new class data structure as detailed in the discussion of Figures 

2, 1 0  and 1 3. Finally, control is returned at terminal 780. 

5 Figure 8 is a flowchart depicting t he detailed construction of a new SOM generic class object. Control com-

mences at terminal 800 and immediately flows into function block 81 0 where memory is allocated for t  he object. 

Then, a test is performed at decision block 820 to determine whether t he memory was allocated. If an error 

is detected,  t hen an appropriate error message is displayed at output block 830 and processing is terminated 

at terminal block 840. If no error is detected,  t hen the default values of the object are set at function block 850 

10 and control is returned at terminal block 860. 

Figure 9 is a flowchart depicting the detailed in itialization of a new SOM class object. Control commences 

at terminal 900 and immediately enters a decision block 91 0 and a test is performed to detect if the parent 

class of the new SOM class object exists. If a parent class exists, t hen t he parent class is initial ized in function 

block 912. Once the parent class is initialized, t hen memory for the class name is allocated at function block 

15 920. Next, a test is performed again to detect if the parent class of the new SOM class object exists at decision 

block 930. 

If a parent class does not exist, t hen initial variables are set to zero as shown in function block 932 and 

control passes to function block 970. If a parent class exists, t hen the initial variables are updated based upon 

the values from t he parent class in fu nction blocks 940, 950, and 960. Then, in function block 970, the version 

20 number for the class is set and error processing is performed in decision block 980. If an error is detected, 

t hen an appropriate message is displayed at output block 982 and processing terminates at terminal block 984. 

If no error is detected, t hen control is returned at terminal block 990. 

Figure 1 0  is a flowchart depicting the detailed initialization of a SOM class data structure with offset values. 

Control commences at terminal block 1 000 and immediately flows into function block 1010 where a loop com-

25 mences with t he acquisition of t he next static method. In function block 1 020, the new method id is registered 

with the SOM runtime environment. Then, a test is performed to determine if the method has already been 

registered in a parent class in decision block 1 030. If t he method has been reg istered, then t he method offset 

is overridden at function block 1 032 and control passes to decision block 1 070. 

If t he met hod has not been registered with any parent class, t hen a test is performed to determine if t he 

30 method has been defined in the current class at decision block 1 040. If the method has been defined, t hen 

the existing offsets are employed at function block 1 042 and control is passed to decision block 1 070. If t he 

method has not been defined, then memory is allocated and values are initial ized in function blocks 1 050 and 

1 060. In function block 1 060 the offset is calculated by adding the number of inherited static methods to the 

number of inherited static methods processed to date by t he class. Error processing is performed in decision 
35 block 1 070, and if an  error is detected, t hen an appropriate message is displayed at output block 1 072 and 

processing terminates at ter minal block 1 074. After error processing is completed, another test is performed 

at decision block 1 080 to determine if any additional methods require processing. If there are additional meth

ods, t hen control passes to function block 1 01 0  for t he next iteration of the loop. Otherwise, control flows to 

ter minal 1 090 where control returns. 
40 

Parent Class Shadowing 

Logic for providing a dynamic insertion of a replacement parent class, referred to in object programming 

as a parent class shadow, is detailed in t his section. This processing allows the statically compiled definition 
45 of what parent class is l inked to a particular class at r untime to be dynamically altered during execution. The 

abil ity to insert a new parent class into a statical ly compiled class hierarchy offers more flexibil ity to maintain 

and enhance existing code after it has appeared in binary form.  It also offers a new degree of freedom for cus

tomizing code without access to source materials since this result can be achieved without recompilation. 

Prior art systems have inherent limitations associated with statically l inking derived classes and their par-
50 ent classes. These l imitations include, computation of the size of the derived object state data structure, ini

tial ization of t he derived met hod procedure table, and t he inabil ity to provide access to a parent class' methods 

from within the derived class' methods (called parent class resolution) .  

The SOM object model removes t hese static references by having all t he parent class information available 

at r untime through the parent class object. Thus, when t he derived class implementation needs infor mation 
55 about the size of t he parent class' state data structure, t he addresses of the parent class' method procedures, 

or access to the parent class' method procedure table (to support parent class resolution) an appropriate call 

is placed to acquire t he information from t he parent class object. The detailed processing to obtain th is infor

mation are given in Figures 7, 8, 9, and 1 0. 
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SOM introduces a class manager for every SOM process. The class manager is responsible for keeping 

a registry of classes. The class construction code generated by t he SOM compiler works with t he class man

ager to establish t he relationship between a class and its parent class whenever a child class object is created. 

T he SOM class manager is an instance of a class which can be subclassed like any other SOM class. 

5 Derived classes establish a connection to t heir parent class object by making calls on the SOM Class Man-

ager object. An appl ication designer wanting to substitute an alternate class implementation for the original 

class implementation follows the following steps: 

1) Subclass SOMCiassMgr providing a new set of application specific rules for determining a class object 

from a class name (i.e., changing the implementations of somCiassFromld, somFindCiass, and som-

to FindCislnFile) 

A simple and useful way to do this is to add a met hod to register a shadow class object under an ex

isting class name and then return the shadow class object to the calling application in  any subsequent 

calls to somCiassFromld, somFindCiass, or somFindCislnFile where the shadowed name is specified. 

2) Before creating any derived class objects that are to have a s hadowed parent class object, create an 

15 instance of the new class manager class (as described in step 1 above), initialize it from t he existing SOM

CiassMgr instance (via the somMergelnto method), and t hen replace the existing SOMCiassMgr instance 

with the new class manager instance by overriding t he address of the existing SOMCiassMgr instance in 

the SOM runtime. 

3) Still before creating any derived class objects t hat are to have a shadowed parent class object, use t he 

20 facilities of the appl ication specified class manager object to register the shadow class objects. 

After the above t hree steps have been completed, derived class objects can be created. T hey will be l inked 

to t he appropriate parent shadow class objects. This will work because of the specific logic used to initialize 

a class object and l ink to its parent class object as depicted in Figure 11. This logic consists of two basic steps: 

1) First, a call is made to insure t hat t he statically known parent class object has been created. This serves 

25 two important purposes: 

(a) It creates a static reference to the binary image of the statically known parent class definition, thus 

insuring that the parent class implementation will be linked into the binary image of the appl ication. 

(b) It insures t hat t he at least the statically known parent class object has been registered with the SOM 

class manager object before the next step occurs. 

30 If t he statically known parent class object has already been created (say by an appl ication following 

the shadowing steps discussed a bove) t hen a second attempt at this time is ignored. 

2) Second, a call is made to t he SOM class manager object to retrieve t he address oft he appropriate class 

object based on the name of the derived class' parent class. If the parent class has been shadowed then 

th is call will return the shadow class object. 

35 The combination oft he techniques and mechanisms described above effectively isolate a derived class' bi-

nary image from any dependency on the exact class of the class object that the derived class uses to extract 

parent class data from. 

Two restrictions must be observed when inserting a new class between a child class and its parent class. 

First, the insertion must be accomplished before any instances of the child class have been created. Second, 
40 the inserted class must also be an immediate child of the original parent class. Because t he SOM class man

ager is used as an intermediary when establishing t he relationships between classes at run time, even a stat

ically linked class can be shadowed in th is manner. 

Figure 1 1  is a flowchart depicting the detailed parent class shadowing of a statically defined class hierar

chies. Control commences at terminal block 1 1 00 and immediately flows into function block 1 1 1 0  where t he 
45 statically defined parent class object is created. Next, t he shadow parent class is created and used to override 

the statically defined parent class at fu nction block 1 1 20 .  Then, the child class is created as shown in function 

block 1 1 30 and the child class interrogates t he SOM class manager to ascertain its current, rather than stat

ically defined, parent class. Control returns at terminal block 1 1 40. 

50 Redispatch Method Stubs 

A central aspect of object oriented programming is referred to as method resolution. This processing se

lects a particular method given an object, t he method's id and t he arguments passed to the method invocation. 

In many object models, such as the one used in C++, method resolution consists of determining an offset into 
55 an object specific table of procedure entry points based on an analysis of the program's source code. This 

type of resolution is referred to in object models as static. In other object models such as the one used in Small

talk, a more dynamic model is used that consists of using t he name of t he object to determine a specific method 

at runtime. In object models t his is referred to as dynamic. 
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A programming mechanism is provided based on redispatch stubs to ameliorate the difference between 

static and dynamic models. A redispatch stub is a small procedure with an entry point that can be placed into 

a table of procedure entry points. The table of procedure entry points are used in a static object model as a 

substitute for the actual method e ntry point that is expected . The redispatch stub is generated automatically 

5 based on the requ irements of the dynamic object model. The redispatch stub converts the call generated in 

the static object model into the form necessary in the dynamic object model and supplies any missing infor

mation in t he process. Thus, if an object is accessed from a static object model that is provided by a dynamic 

object model, it can be represented to t he static object model via a table of entry points which each indicate 

a particular redispatch stub .  

10 Figure 1 2  is a flow diagram depicting t he redispatch method. Label 1 200 is a state data structure for a 

particular object. The first full word at label 1210 contains the address of t he object's method procedure table 

label 1 240. The rest of the state data structure is set forth at label 1 230 contains additional information per

taining to t he object. The met hod procedure table set forth at label 1 240 containing t he addresses of various 

methods for the particular object. All objects t hat are of the same class as t his object also contain an address 

15 that points to th is method procedure table diagrammed at label 1 240. Any methods inherited by t he objects 

will have their method procedure addresses at the same offset in memory as they appear i n  t he method pro

cedure table as set forth at label 1 240 of the ancestor class from which it is inherited. 

In the figure, label 1 250 contains a pointer to a redispatch stub 1 270. A redispatch stub is a sequence of 

instructions that appear as a method to a client program. However, the instructions merely convert the method 

20 call into a call to an object's appropriate dispatch function as illustrated at label 1 260. The address at label 1 260 

is a pointer to the object's dispatch fu nction 1 280. All SOM objects have a dispatch function. The dispatch func

tion 1 280 implements an algorithm to select a particular method based on t he parameters passed by t he re

dispatch stub. These parameters include the method's identifier, a string describing a set of arguments passed 

to the identified method, and a data structure contain ing the set of arguments. 

25 

Offset Values 

Figure 1 3  is a flowchart depicting the detailed initial ization of the offset value in a SOM class data structure 

for a single public instance variable. This logic sequence is repeated for each public instance variable defined 

30 in a particular class (see the discussion of the OIDL Data Section above). Control commences at the terminal 

block 1 300 and immediately flows into the function block 1310  where the offset of the instance variable is cal

culated by adding the instance variable's offset within t his class' object state data to t he offset of the beginning 

of th is class' object state data within the object state data structure set forth in Figure 2 at label 230. 

The beginning of the class' object state data is determined by adding up the sizes of each of this class' an-

35 cestor classes' object state data. Control then passes to function block 1 320 when t he calculated offset is stor

ed into the position in the class data structure as determined by the position of the public instance variable's 

name in the OIDL files Release Order Section (see the OIDL Release Order section above and Figure 3 above). 

Control t hen flows to the terminal block 1 330 and t he process is complete. 

40 Redispatch Stubs 

Figure 1 4  is a flowchart depicting t he detailed control flow that occurs when a redispatch stub is employed 

to convert a static method call into a dynamic method call. Control commences at the terminal block 1 400 and 

immediately flows into t he function block 1410 where t he address of the redispatch stub is determined in t he 
45 normal static method resolution manner by getting the address stored in t he object's method procedure table 

at an offset contained in the appropriate class data structure at position determined when the class was de

fined. 

Control t hen passes to function block 1 420 where t he redispatch stub is called exactly l ike it was the real 

static met hod procedure. Function block 1 430 depicts how t he red is patch stub calls t he object's d is patch met h-
50 od (using normal method resolution as described above). The redispatch stub adds the method's identifier 

and descriptor to t he call as required by the object's d ispatch method. These values are incorporated into t he 

redispatch function definition when it is generated by the SOM OIDL compiler. (Note: as detailed in t he defi

nition of the SOMObject class above, all classes must support dispatch methods). The object's dispatch meth

od procedure determines which actual method procedure should be called using an algorithm specific to t he 
55 object's class as shown in function block 1440. 

SOM provides a default implementation of such an algorithm that looks the method's identifier up in  a table 

contained in t he object's class object to determine the address of a method procedure. Other object models 

might use other algorithms. Control t hen passes to fu nction block 1 450 where t he method procedure deter-
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mined in block 1440 is cal led. When t he method procedure returns its return value if any is returned to t he 

orig inal caller of t he redispatch stub at terminal block 1 460. The redispatch stub allows the original static meth

od call to be converted to one of arbitrary dynamics without requiring any changes to the a ppl ication program 

that is manipulating the object. 

Method Procedure Table Initialization 

Figure 1 5  is a flowchart depicting the detailed control flow t hat will properly initialize a method procedure 

table for a class t hat may change the association of method procedures to method d uring t he execution of an 

10 appl ication using the class. Control. commences at terminal block 1 500 and immediately flows into function 

block 1 51 0  where space is allocated for the method procedure table. Enough space is allocated to contain an 

entry for t he address of the class' object and each of the method inherited or defined by the class in accordance 

with Figure 7. Control t hen passes to function block 1 520 where each method entry in the method procedure 

table is replaced by its redispatch stub .  Red is patch stubs for inherited are determined by requesting them from 

15 the class' parent class. Redispatch stubs for the class are generated by t he SOM compiler and suppl ied to 

the class in itial ization procedure in the calls to register each of the class' static method. Control then passes 

to function block 1 530 where the method procedure table entries for the class' dispatch function are replaced 

by the actual address of the class' dispatch function (it is never correct to have a redispatch stub address in 

a dispatch function slot as t his would result in  a infinite loop). Finally control passes to t he terminal block 1 540 

20 and processing is complete. 

Claims 

25 1 .  A computer having means for supporting a n  object oriented environment, including means for organizing 

a set of object classes having methods implemented by functions stored by the computer, comprising: 

means for initializing a method procedure table for each class; 

means for defining all functions statically for each class; 

means for collecting offset variables into a data structure for each class; and 

30 means for externalizing the data structure for each class in  a computer memory. 

35 

40 

45 

50 

55 

2. A computer as recited in claim 1, further comprising means for storing the method procedure table. 

3. A computer as recited in claim 1 or 2, further comprising means for in itializing the offset variables at run

time. 

4. A computer as recited in any preceding claim, further comprising means for overriding the methods of 

the method procedure table. 

5. A computer as recited in any preceding claim, further comprising means for u niquely differentiating be

tween the methods of the method procedure table without requ iring that t he names of the methods be 

changed. 

6. A method for organizing a set of object classes i n  a computer supporting an object oriented e nvironment, 

the object classes having methods implemented by fu nctions stored by the computer, comprising t he 

steps of: 

in itializing a method procedure table for each class; 

defining all functions statically for each class; 

collecting offset variables into a data structure for each class; and 

externalizing the data structure for each class in a computer memory. 

7. A method as recited in claim 6, wherein the step of in itialising includes the step of storing the method 

procedu re table in the computer. 

8. A method as recited in claim 6 or 7, including the step of in itializing the offset variables at runtime. 

9. A method as recited in any of claims 6 to 8, including the step of overriding the methods of the method 

procedu re table. 
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1 0. A met hod as recited in any of claims 6 to 9, includ ing t he ste p ofun iquelydifferentiating between the meth

ods of the method procedure table without requiring t hat the names of the methods be changed. 
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Description 

The present invention relates to a voice response 
system having dynamic voice m enus. 

Voice response systems enab l e  users thereof to ac
cess information using a conventional telephone .  The in
teraction between the users and the system comprises 
various voice p rompts output by the system and re
sponses thereto input, via the telephone keypad, by the 
user. Voice response systems are used by service pro
viders, such as ban ks, to fu l ly or partially automate tele
phone cal l answering or responding to queries. Typically 
a voice response system provides the capabi l ity to play 
voice prompts comprising recorded voice segments or 
speech synthesised from text and to receive responses 
thereto. The prompts are generally organised in the form 
of voice menus invoked by state tables. A state table can 
access and play a voice segment or synthesise speech 
from given text. The prompts are usually part of a voice 
appl ication which is designed to, for example, a l low a 
customer to query information associated with their var
ious banks accounts. 

An example of such a voice response system is the 
I BM Cal l  Path DirectTalk/6000 product as described in 
" I BM CaiiPath DirectTalk/6000 G eneral  I nformation and 
Planning" and " I BM CaiiPath D irectTalk/6000 Voice Ap
pl ication Development" ( I BM,  D irectTalk, D irect
Talk/6000 and CaiiPath are trade marks of I nternational 
Business Machines Corporation). 

The IBM D irectTalk/600 product provides voice mail 
capabilities. Voice mai l  provides features such as those 
found in a telephone answering mach ine togethe r  with 
the capabi l ity to manipu late any stored messages. For 
example, if a s u bscriber wishes to l isten to the messages 
stored, the voice mail wi l l  use a voice response system 
to indicate how many messages have been received, at 
what time and, possibly, from whom. The l ist of messag
es are manipu lated using various voice menus or 
prompts presented to the s ubscriber by the voice re
sponse system. The voice response system typically 
asks the subscriber whether or not the messages are to 
be stored or forwarded to another s u bscriber. 

Facsimile mail systems also use voice response 
systems in a s imi lar manner to voice mail systems. Sub
scribers of facsimile system can manipu late stored fac
sim iles or have selected documents faxed to a specified 
facs im i le n umber. Again , the voice response system 
present the subscriber with various options or menus 
which are used to manipu lated the facsimi les. Actions 
are selected from the voice m en us using the DTM F tones 
generated by conventional DTMF telephones. US patent 
number 4, 9 1 8, 722 and US patent n umber 4, 974,254 

disclose m ethods and system for retrieving facsimi le 
data using voice response systems. 

As the users of s uch system may n ot be familiar with 
the use thereof, it is necessary to ensure that the instruc
t ions or voice prompts are s ufficiently comprehensive to 
al low an novice user to s uccessfu lly i nteract with the sys-

tem. 
However, the more competent users are in using a 

particular voice response system the more they begin to 
anticipate the various voice prompts and it becomes in-

5 creasingly tedious for them to have to l isten to s uch com
prehensive instructions when more succinct instructions 
wou ld suffice. 

Accordingly, the present invention provides a voice 
response system comprising 

1 0  means for conducting a te lephone cal l with a user, 
means for storing a plural ity of sets of voice prompts, 
each voice prompt comprising at least one voice seg
ment which is capable of being played to said user, 
means for selecting one from said plural ity of sets of 

15 voice prompts for use during the telephone call, 
means for outputting a voice prompt from said selected 
set of voice prompts to said user and for receiving a re
sponse thereto from the user, said response indicating 
to the system the user's requirements. 

20 Therefore, when a particular user instigates, for ex-
ample, a telephone cal l the system selects a set from the 
plurality of sets of voice prompts appropriate to the com
petence of the user. The sets of voice prompts are varied 
according to the antic ipated or actual user competence. 

25 The use of more s uccinct voice prompts increases the 
speed with which a competent user can interact with the 
system. 

An embodiment provides a system further compris
ing means for determining the competence with which 

30 said caller interacts with said system, and wherein said 
means for selecting selects a voice prompt according to 
the determined competence of the caller. 

Therefore, the competence with which a user inter
acts with the system can be m easu red and the voice 

35 prompts selected for use during the current interaction 
or future interactions can be varied according to said 
measurements. 

A further embodiment provides a system wherein 
the means for determining the competence comprises 

40 means for determining the response time between play
ing a voice prompt to the user and receiving said re
sponse thereto, and 
wherein said means for selecting is responsive to said 
means for determining a response time to select a voice 

45 men u according to the response time. 
Therefore, one way in which the competence of the 

user can be gauged is, for example, by measuring the 
response time of a user to a voice p rompt and assuming 
that a short response time is indicative of great fam i liarity 

50 with the voice response system. It is reasonable to as
sume that the faster the response the greater the com
petence of the user. 

A sti l l  f u rther embodiment provides a system where
in said means for receiving a telephone cal l comprises 

55 a pI u ral ity of te I ephon e interfaces each capable of receiv
ing a telephone call from said cal le r, and said system f u r
ther comprises 
means for identifying upon which telephone interface a 
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telephone call made by said cal ler was received, and 

wherein 

said means for select ing selects a set of voice prompts 

according to which telephone i nterface received the tel

ephone call from said caller. 

If  several users have the same telephone,  each user 

can be given a telephone number with which they can 

access the system and the voice prompt output to the 

user depends u pon which number they used to access 

the system. Each such given num ber has associated 

therewith respective voice data, said voice data reflect

i n g  the antic ipated competence of the users. 

Alternatively, the selection of the set of voice 

prompts can be matched to individual callers. The users 

can be identified in many d ifferent ways. For example, if 

different user's have u nique respective telephone num

bers, the call ident ification code of  a telephone call can 

be used as an index to data stored in a user data base 

comprising information relating to the competence of a 

user. 

Alternatively, the user can be asked to enter a pass

word before further access is a llowed to the system. The 

password can then serve as an index to the stored data 

associated with the user. The stored data identifies which 

set of voice data is appropriate for use during an inter

action with said user. 

Alternatively, determi n in g  the n umber of times per 

day which a user accesses the system o r  the l ength of 

time wh ich a user has s ubscribed to s uch a system may 

also be indicative of their  competence. 

A furthe r  embodiment provides means for determin

ing how many times a user has accessed said system, 

and 

means for accessing and amending said stored data ac

cording to said determination. 

An embodiment of the present invention wi I I  now be 

described, by way of example only, with reference to the 

accompanying drawings in which: 

f igure 1 shows schematically a voice response sys

tem, 

f igure 2 i l lustrates schematically data structures 

used in a voice response system: namely a voice 

application, voice menu and voice segment tables, 

f igure 3 shows schematically the voice application 

of figure 2 ,  

f igure 4 i l lustrates schematically t h e  voice m e n u  of 

f igure 2 compris ing voice states for playing and 

receiving responses to voice prompts and determin

ing the speed of the response thereto, 

f igure 5 shows the voice segment table comprising 

a plural ity of voice segments, 

f igure 6 i l lustrates a table comprising a plural ity of 

average response t imes together with respective 

voice segments, 

f igure 7 shows a flow diagram i l lustrating the oper-
5 ation of the voice men u  in the voice respons e  sys

tem. 

Referring to figure 1 there is schematically shown a 

voice response system VRS, implemented using Direct-
t o  Tal k/6000, comprising an telephony interface Tl , such as 

T 1  04-Mode 3 interface for T 1  o r  a CCITT G. 703 inter

face for E 1 ,  for receiving from or transmitting to a tele

phone T via a commun icat ion network C N  voice and sig

nal l ing data The voice response system VRS further 
15 comprises a voice menu data base VMDB in which voice 

men us Voice_menu1 to Voice_men u n  are stored in the 

form of voice tables together with a plural ity of sets of 

voice prompts, a processor for executing voice appl ica

tions, control l ing access to the voice men u data base 
20 and, in  conjunction with a timer, determining,  via a voice 

men u ,  the average speed of response of a user to the 

voice prompts. The timer is provided via AIX system 

services. Each set of voice prompts comprises voice 

data which are played to the user during an interaction 
25 with the system. Each set of voice prompts is also de

signed for different levels of user competence. The sys

tem also comprises a user data base UDB which con

tains information from which a decision relating to the 

level of competence of the users can be made. The in-
30 formation al lows appropriate voice p rompts to be select

ed, and used in a voice menu , for user interaction with 

the system. The user data base also contains an identi

fication of the cu rrent voice segments which are or will 

be used for any such interaction . A voice prompt for a 
35 reasonably competent user may be as follows: 

For local maps and street plans, press 1 ,  

For country maps and atlases, press 2,  

For other countries, press 3, 

For other types of maps, press 4. 
40 It can be seen from the above example that the voice 

prompt comprises all four options in a s ingle voice seg

ment. An alternative way of viewing the above voice 

prompts is to consider it as a voice menu comprising a 

number of options to which only one response is re-
45 qui  red. The above example can also be constructed from 

a plurality of separate voice segments which are played 

contiguously to the cal ler. 

By contrast a set of voice prompts which may be s u it

able for a less competent user may be as fol lows: 
50 For local maps and street plans, press 1 ,  for next 

item press 3 

(await response) 

For country maps and atlases, press 1 ,  to go back 

press 2,  for n ext item press 3, 
55 (await response) 

3 

For other countries 1 ,  to go back press 2, for next 

item press 3, 

(await response) 
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For other types of map, press 1 ,  to go back press 

2, for n ext item press 3. 

(obtain response) 

It  can be seen in the above example that the voice 

prompt comprises a pl urality of voice segments and the 

user has an opportunity to respond to each segment be

fore proceeding to the next segment. An alternative way 

of viewing the above voice prompt is to consider it to be 

a voice menu comprising a p lurality of voice segments 

each of which requires a response from the cal ler. 

Referring to figure 2, there are schematically shown 

data structu res used in the voice response system to fa

ci l itate interaction with the user. The voice application 

controls the overall commands of the voice response 

system. The voice menu presents to a user at least one 

voice prompt comprising a set of voice segments and 

determines the speed of response the reto. The voice 

men u also updates the stored data concerning the level 

of the user's competence when appropriate. 

Figure 3 shows schematically the voice application. 

Voice appl ications handle information requests and per

form the data p rocessing within a voice response system 

VRS. A voice appl ication typically comprises at least one 

state table havin g  a sequence of states or instructions 

which accompl ish the aim of the voice application . Each 

state of the voice application performs a given f u nction 

such as update account or obtain a command from a call

er so that a decision as to how to continue can be made. 

Whenever a command is requ ired by the voice appl ica

tion it calls a voice men u .  The voice menu outputs to the 

user appropriate voice prompts or segments and re

ceives responses thereto. 

Figure 4 i l lustrates schematically the voice m en u .  

The voice menu comprises at least the following states 

which are executed in the order presented: " Reset Tim

er" which resets the timer of the voice response system, 

"Play Prompt" which plays at least one identified voice 

segment or set of voice segments, "Receive I nput" which 

receives the response to a prompt or voice segment on 

an interrupt driven basis, "Stop Timer" which stops the 

timer and records the t ime indicated, "Calculate" calcu

lates the user's average response t ime to the voice seg

ments (described in further detail below), "Update" up

dates, when necessary, the i nformation relating to the 

user's competence which i s  stored i n  the user data base, 

" Determine Command" determ ines which one of a p lu

rality of  commands should be returned to the voice ap

pl icat ion,  and "Return Command" which returns said one 

of a plurality of commands to the voice application . The 

voice menu also has a look-up table which contains the 

pl urality of commands and corresponding keys. When 

the user selects a particular key in response to a prompt, 

that key is used to index the corresponding command in 

the table and the command so indexed i s  returned to the 

voice application . 

The execution of the voice appl ication is determined 

according to the commands returned by the voice men

us. The commands are determined by the responses to 

the voice prompts presented to the user. Each appl ica

tion having instigated the playing of a voice prompt ex

pects to execute one of a plurality of possible future ac

tions. For example, if the following voice menu was 
5 played to the user: 

To exit the system, press 1 ;  

To contin u e  with the query, press 2; 

To return to the previous menu,  press 3. 

The voice appl ication will expect to receive from the 
10 voice menu one of three possible commands. The com

mands are represented symbolically as, for example,  

EXIT, CONTI N U E  and RETURN. It can be seen that the 

voice appl ication only receives information relating to 

any future command to be taken and is not concerned 
15 with how a retu rn ed command was obtained. For exam-

ple, if the voice prompt was changed to: 

To exit the system, press 7;  

To contin u e  with the query, press 8; 

To return to the previous menu, press 9. 
20 The application wil l  still receive one of the three sym-

bolic commands EXIT, CONT I N U E  or RETURN even 

though different keys were depressed to indicate to the 

voice menu the desired command or course of action.  

The advantage of having the mai n  voice application 
25 guided by symbolic commands becomes evident when 

one modifies either voice application or the voice 

prompts. Modifications can be effected to either the voice 

appl ication or voice menu independently of the other. 

Therefore, as i l l ustrated above, a change to the keys 
30 which m ust be depressed in order to g uide the voice ap

pl ication does not necessitate a corresponding modifica

tion to the voice appl ication to accommodate such a 

change. The voice menu is configu red to expect different 

key depression but maps the different keys to the sym-
35 bolic commands accordingly. I n  this way the operation 

and maintenance of the main voice appl ication is isolated 

from the user interface or voice menus. 

The sets of voice segments comprise a col lection of 

voice segments which can be used to form a voice menu 
40 and to interact with the user. A schematic example of a 

voice segment table is shown in f igure 5. For example,  

segment 1 ,  plays the welcome message heard by users 

when they in itially access the system .  

Referring again to fig u re 1 ,  t h e  timer T is u s e d  to 
45 record the elapsed time between the beginn ing of a voice 

segment and the response thereto. I mmediately prior to 

the voice menu playing, for example,  voice segments 

embodying a l ist of options for which a response is re

quired, the state, " Reset Timer", which resets and in-
50 vokes the timer i s  executed. The user responds to the 

voice segments by p ushing one of the keys of their tele

phone pad. The system detects the response, on an in

terrupt driven basis, by l istening for an appropriate DTMF 

frequency in the conventional manner. When a response 
55 to the voice segments is detected the timer is stopped 

and the e lapsed time between the beginning of the voice 

segments and the response thereto is determined. 

The voice response system operates as follows. 
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Upon in itial isation the voice response system awaits an 

incoming telephone cal l .  The voice response system 

uses the cal l ing ident ification to retrieve information from 

the user data base which is s u itable for use in the voice 

men us.  That is, a set of voice prompts are identified 

which is s u itable for the forth c om i ng interaction . Accord

i n gly, the name of the s u itable set of voice segments is 

l oaded into the voice menu under the heading of "Voice 

Segment Table" as shown in figure 4. 

When the system answers the incoming call it plays 

a p rompt welcoming the user as is conventional and then 

presents the user with a n um ber of options. As the voice 

appl ication at th is stage requires an command in order 

to cont i n u e  processing, a voice menu requesting an i nput 

from the user is invoked. The voice men u resets the t imer 

T to zero and then commences playin g  the voice seg

ments 1 to n identified by the "Voice Segment Table" field 

of the voice menu.  The user will be expected to respond 

to the voice segments by pressing one of the keys on 

their telephone key pad. When the user presses a key, 

the voice segments cu rrently being p layed are interrupt

ed and the key so pressed is noted by the " Receive I np ut" 

state. Alternatively, if all of the voice segments have fin

ished the system awaits a response for a predetermined 

time. After the predetermined time has elapsed the sys

tem assumes that the user has hung up and returns to 

a state await ing the next i ncoming cal l .  Assu m i n g  the 

user has responded, the timer is stopped via state "Stop 

Timer" and the time is recorded. The call identification of 

the incoming cal l  is used, by the state "Calculation", to 

l ocate and retrieve information relat ing to the particu lar 

user. The i nformation is stored in the user data base 

U D B. The information comprises the following: cal l ing 

number identification n umber, average response time 

and n umber of determined response t imes. The "Calcu

lation" state u pdates the average response time i nforma

tion as follows: 

new average response time = (average response time X 

number of recorded times + c u rrent response time)/ 

(number of determined response t imes + 1 ). 

The information relating to the number of deter

m ined response times is also incremented by one and 

stored. The "Update" state u pdates the stored data in the 

user data base in a manner described below. The "De

term i n e  Command" state maps the users response to 

one of the p lurality of possible commands expected by 

the voice application. The " Return Command" state re

t u rns the determined command to the voice appl ication. 

Having received a command the voice appl ication 

continues processing in the conventional m anner u nti l  

another command is required via another corresponding 

input from the user. 

A s uitable state table implementing the above is 

schematically shown in figure 4. 

Once a n ew average response time has been deter

m ined a check is made by the "Update" state to ascertain 

whether or not the c u rrent set of voice segments is ap

propriate to the level of competence of the user. Refer-

ring to figure 6, there is shown a table comprising ranges 

of response t imes and respective sets of voice seg

ments. The range into which the n ew average response 

time falls is determined and the corresponding set of 
5 voice segments identified. If the identified voice seg

ments are different to current voice segments then the 

voice menu is u pdated to contain a reference to the iden

tified set of voice segments. For example, if the current 

voice segments are voice_segs_1 and the n ew average 
1 0  response t ime fel l  within the range 1 0-20, the "Voice 

Segment Table" field of figure 4 would be changed from 

"Voice_segs_1 " to "Voice_segs_2" .  The data stored in 

the user data base would also be updated t o  reflect the 

change in voice segment. Accordingly, when the user 
15 next accesses the system or when the voice men u is next 

invoked by the voice application the voice segments, 

voice_segs_2, contained within the newly identified set 

of voice segments wil l  be used. 

The sets of voice segments of figure 6 are tailored 
20 to reflect different levels of user competence. It is as

sumed that the lower response t imes are a reflection of 

greater user competence. The average response times 

shown in f igure 6 are in arbitrary u n its. Voice_segs_1 

may comprise the following voice segments which are 
25 all played contiguously 

For local maps and street plans, press 1 ,  

For country maps and atlases, press 2, 

For other countries, press 3, 

For other types of maps, press 4. 

30 It can be seen that when using the above the user 

must remember all of the options or be very fam iliar 

therewith as there is n o  opportun ity to l isten to each in

dividual voice segment again .  

A su itable set o f  voice segments for a less compe-
35 tent user might be voice_segs_S i n  which the voice seg

ments are played separately as follow: 

For local maps and street plans, press 1 ,  for next 

item p ress 3 

(await response) 
40 For country maps and atlases, press 1 ,  to go back 

press 2,  for n ext item press 3, 
(await response) 

For other countries 1 ,  to go back press 2, for next 

item press 3, 
45 (await response) 

For other types of map, press 1 ,  to go back press 

2,  for n ext item press 3. 

(obtain response) 

It can be seen that voice_segs_S allows the user 
50 more time to consider each voice segment or prompt 

separately and obviates the burden of remembering all 

of the possible options presented. Voice_segs 2 to 4 

would represent sets of graduated voice segments which 

fal l  between voice_segs_1 and voice_segs_S. 
55 Figure 7 shows a flow d iagram schematically i l lus-

5 

trating the operation of the voice menu in the voice re

sponse system. As a consequence of the voice appl ica

tion requ iring an command in order to be able to proceed 
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the voice menu i s  invoked. Step 700 resets the t imer T. 
Step 705 commences playing the voice segments cur

rently identified in by "Voice Segment Table" in the voice 

men u .  The system awaits an input or is interrupted with 

such an input from the user via their telephone at step 

7 1 0. At step 7 1 5  the t imer is stopped and the time re

corded. At step 720 the voice menu uses the cal l ing iden

t ification to identify and retrieve stored data indicative of 

the level of competence of the user from the user data 

base. I n  an embodiment the retrieval of said i nformation 

can be insitgated before an incoming telephone call is 

answered thereby playing a welcome message which is 

tailored to the callers competance. The data comprises 

an identification of voice segments appropriate to the lev

el of competence of the user. The response time to the 

voice segments played to the user is determined step 

720. Step 720 also calcu lates and updates the average 

response time to the voice segments. N ext a determina

tion is made as to whether o r  not the data stored in the 

user data base identifying the set of voice segments ap

propriate to a user should be updated to reflect the fa

m iliarity of that user with the voice response system. The 

determination is made by comparing the average re

sponse time with a s eries a ranges of response times at 

step 725. The rang e  into which the average response 

time falls is determined together with the associated or 

new voice segments. If the new voice segments are dif

ferent to the cu rrent voice segments, the data stored in 

the user data base is amended to store a reference to 

prompts presented can be varied accordingly. 

Simi larly the embodiment requ ir ing a pass word to 

be enter before allowing ful l  system access can also in

clude the means for meas u ring the speed of response 
5 of the user and varying the stored data and voice 

prompts according ly. 

The present invention can be used to vary e ither the 

voice menus used by the voice appl ication or the voice 

segments accessed by the voice menus.  
1 0  Although embodiments have been described in 

which the voice menus are dynamically varied during a 

call the present invention is not l imited thereto. An em

bodiment can equally wel l  be realised in which an aver

age response t ime for a complete interaction with the 
15 user i s  determined and the stored data is accessed and 

amended only after the conclusion of the interaction . 

Such an embodiment would reduce the amount of time 

the system needed to u pdate data associated with the 

user. 
20 Furthe r, even though the above embodiments de-

scribe systems in terms of an incoming call, the present 

invention can equally well be used to tailor the voice 

prompts for outgoing calls. The system, prior to instigat

ing a call to a particular user, would identify from the user 
25 data base, using, for example, the user's telephone 

number, stored data indicative of the level of competance 

of the user. The identified stored data would then be used 

to determine s uitable sets of voice prompts to be used 

for the interaction with the cal ler user. 

the new voice segments thereby reflecting a change in 30 

competence of the user at steps 730 and 735. If the new 

set of voice segments is the same as the current set of 

voice segments there is no need to amend the data 

stored in the user data base.  Having amended the stored 

data or determined that there is no need to amend the 

data, the command to b e  returned to the voice applica

tion by the voice m en u  is determined at step 740 as fol

lows. The response to the voice segments is used as 

index to the commands table .  The command corre

sponding to the index or response is then returned to the 

voice appl ication at step 745. Execution of the voice 

menu is terminated at step 750 and execution of the 

voice appl ication recommences i n  accordance with the 

returned command. 

Although the above embodiment gauges user com

petence by measuring the response time to voice 

prompt, the present invention is  not l imited thereto. User 

competence can equally wel l  be determined by, for ex

ample, keeping t rack of the total n um ber of t ime which a 

user has accessed the system and varying the voice data 

according to said number. 

Further, a voice response system can be realised 

comprising many o r  all of the above techniques. For ex

ample, having gained in itial access to the voice response 

system via one of a plurality of possible telephone inter

faces and accordingly retrieved voice prompt i nformation 

associated with the telephone inte rface, the competence 

of the user can be mon itored and the various voice 

Claims 

1 .  A voice response system comprising 
35 means for conducting a telephone call with a user, 

means for storing a plurality of sets of voice prompts, 

each voice p rompt comprising at l east one voice 

segment which is capable of being played to said 

user, 
40 means for selecting one from said plural ity of sets of 

voice prompts for use during the telephone cal l, 

means for outputting a voice prompt from said 

selected set of voice prompts to said user and for 

receiving a response thereto from the user, said 
45 response indicatin g  to the system the user's require

ments. 

2. A system as claimed in claim 1 ,  further comprising 

means for determin ing the competence with which 
50 said user interacts with said system ,  and wherein 

said means for selecting selects a voice prompt 

according to the determined competence of the 

user. 

55 3. A system as claimed in claim 2, wherein said means 

for determining the competence comprises 

6 

means for determin ing the response time between 

p laying a voice prompt and receiving said response 
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thereto, and 

wherein said means for selecting is responsive to 

said means for determin ing a response time to 

select a s et of voice prompts according to the 

response time. 5 

4. A system as claimed in e ither of claims 2 or 3, further 

comprising 

means, responsive to said means for determin ing 

the competence with which said user interacts with 10 

said system ,  for accessing and amending stored 

data reflecting said competence. 

5. A system as claimed in claim 1 ,  wherein said means 

for receiving a te lephone cal l comprises a plurality 15 

of telephone interfaces each capable of receiving a 

telephone call from said user, and said system fur-

ther comprises 

means for ident ifying upon which telephone inter-

face a telephone call made by said user was 20 

received, and wherein 

said means for selecting selects a set of voice 

prompts according to which telephone interface 

received the telephone call from said user. 
25 

6. A system as claimed in any preceding claim,  f u rther 

comprising 

means for identifying the user, and 

means, responsive to said identification, for access-

ing stored data associated with the user, the stored 30 

data being indicative of the competence of the user, 

and wherein 

said m eans for selecting is responsive to said stored 

data. 
35 

7. A system as claimed in claim 6, further comprising 

means for recording how many times a user has 

interacted with the system, and 

means for accessing and amending said stored data 

according to said determination . 40 

8. A system as claimed in any preceding claim,  further 

comprising voice menus and means for modifying 

said sets of voice segments independently of said 

voice menus, said means for modifying comprising 45 

memory for storing a table comprising a plural ity of 

indices, each index corresponding to a possible use r  

response, and respective data corresponding t o  

respective commands, wherein said voice menus 

are responsive to said commands, 50 

means for indexing using a user response one of 

said plurality of commands, and 

means for g u iding the operation of said system 

according to said one of said plurality of commands. 
55 
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[NOTE: A separate copy (i.e., a true copy of the original assignment document(s )) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3 ,  to record the assignment in  the records of the USPTO. See MPEP 
302.08] 

The undersigned S)J-?lplic1

is authorized to act on behalf of the assignee. 

� F' i zh/ 1/_rfJ0 
Signature 

Thomas C. Fiala 
Printed or Typed Name 

Attorney 
Title 

--��,���----
Date 

202-3 7 1 -2600 
Telephone Number 

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiamy is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 1 1  and 1 . 1 4. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 2231 3-1450. 
6 1 3 ,533 

If  you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFS I D :  1 428664 

Application Number: 1 0995 1 59 

International Appl ication Number: 

Confirmation Number : 5640 

Title of I nvention :  Network system extensible b y  users 

Fi rst Named I nventor/Appl icant Name: Danny Lange 

Customer Number: 261 1 1  

Filer: Lori Ann Gordon 

Filer Authorized By: 

Attorney Docket Number: 2222.0300002 

Receipt Date: 1 0-JAN-2007 

Fil ing Date: 24-NOV-2004 

Time Stamp :  1 6:26:43 

Application Type: Util ity 

Payment i nformatio n :  

Subm itted with Payment no 

File Listing : 
Document 

Document Description File Name File Size( Bytes) 
Multi Pages 

Number Part /.zip (if appl.} 

1 22220300002.pdf 1 58762 yes 4 
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Mu ltipart Description/PDF files in .zip description 

Document Description Start End 

M iscellaneous I ncoming Letter 1 2 

Power of Attorney 3 3 

Assignee showing of ownership per 37 C F R  3.73(b).  4 4 

Warnings: 

I nformation :  

Total Files Size ( i n  bytes) : 1 58762 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the i ndicated documents, 
characterized by the applicant, and i ncluding page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Aggl ications U nder 35 U .S.C. 1 1 1  
If a new appl ication is being filed and the appl ication i ncludes the necessary components for a fil ing date (see 
37 CFR 1 .53(b)-(d) and MPEP 506}, a Fi l ing Receipt (37 CFR 1 .54) wi l l  be issued in due course and the date 
shown on this Acknowledgement Receipt wil l  establ ish the fi l ing date of the application. 

National Stage of an I nternational Agglication u nder 35 U .S.C. 371 
If a timely submission to enter the national stage of an i nternational application is compliant with the conditions 
of 35 U .S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the 
appl ication as a national stage submission under 35 U .S.C. 371 will be issued in addition to the Fi l ing Receipt, 
in due course. 
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FOR NUMBER FILED NUMBER EXTRA 
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• 
INDEPENDENT CLAIMS I 
MULTIPLE DEPENDENT CLAIM PRESE�T 0 
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CLAIMS AS AMENDED · PART II 
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AMENDMENT PAID FOR UJ 
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z 
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== 
<( 
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Commissioner for Patents 

PO Box 1450 
Alexandria, VA 223 1 3- 1 450 

Robert Greene Sterne 
Edward J. Kessler 
Jorge A. Goldstein 
David K.S. Cornwell 
Robert w. Esmond 
���;�

e 
sn:�

n 

Michael B. Ray 
Robert E. Solcchl 
Eric K. Steffe 
Michael Q. Lee 
Steven R. Ludwig 
John M. Covert 
Unda E. Alcorn 
Robert C. Millonig 
Donald J. Featherstone 
Lawrence B. Bu9aisky 
Michael V. Messmger 
Judith U. Kim 

Timothy J. Shea, Jr. 
Patrick E. Garren 
JeffreyT. Helvey 
Heidi L Klaus 
Albert L Ferro • 
Donald R. Banowit 
Peter A. Jackman 
Teresa u. Medler 
Jeffrey S. Weaver 
Kendrick P. Patterson 
Vincent L Capuano 
Eldora Ellison Aoyd 
Thomas C. Fiala 
Brian J. Del Buono 
Virgil Lee Beaston 
Theodore A. Wood 
Elizabeth J. Haanes 
Joseph S. Ostroff 
Frank R. Cottingham 

February 9, 2005 

Re: U. S .  Utility Patent Application 

., 

,/ 
Cl:tistine M. Lhulier 
Rae Lynn P. Guest 
George S. Bardmesser 
Daniel A. Klein • 
Jason D. Eisenberg 
Michael D. Specht 
Andrea J. Kamage 
Tracy L. Muller' 
�����eSantis 
Ann E. Summerfield 
Aric W. Ledford' 
Helene C. Carlson 
Cynthia M. Bouchez 
Timothy A. Doyle' 
Gaby L LonQSWOrth 
Lori A.  Gonfon' 
Nicole D. Dretar 
Ted J. Ebersole 

Application No . 1 0/995, 1 59; Filed: November 24, 2004 
For: Network System Extensible By Users 

Sir: 

Inventors : LANGE et al. 
Our Ref: 2222.0300002 

Jyoti C. lyer' Laura A. Vogel 
Michael J. Mancuso 
Bryan S. Wade 
Aaron L Schwartz 
�i�:� ��ey· 
Renjsmgd Pawn AgenU• 
Karen R. Markowicz 
Nancy J. Leith 
Matthew J. Dowd 
Aaron L. Schwartz 
Katrina Yujian Pl!i Quach 
Bryan L Skekon 
Robert A. Schwartzman 
Teresa A. Colella 
Jeffrey s. Lundgren 
Victoria S. Rutfierford 

Michelle K. Holoubek 
Simon J. Elliott 
Julie A. Heider 
Mila Mukherjee 
Scott M. Woodhouse 
Michael G. Pl!nn 
Christopher J. Walsh 
Peter A. Socarras 

� 
Kenneth C. Bass Ill 
Evan R. Smith 
Marvin C. Guthrie 

• Admitted only in Maryland 
• Admitted only In Vugmia 
•Praaice Umited to 
Federal Agendes 

WRITER 'S DIRECT NUMBER: 
(202) 772-8862 

INTERNET ADDRESS: 
LGORDON@SKGF.COM 

Art Unit 2642 

Transmitted herewith for appropriate action are the following documents: 

1 .  Request For Corrected Official Filing Receipt; 

2. Copy of Filing Receipt with changes marked in red; 

3 .  Copy of PTO date stamped receipt card; and 

4. ONE ( 1 )  return postcard. 

It is respectfully requested that the attached postcard be stamped with the date of filing of 
these documents, and that it be returned to our courier. In the event that extensions of time are 
necessary to prevent abandonment of this patent application, then such extensions of time are 
hereby petitioned. 

Sterne, Kessler, Goldstein & Fox P.L.L.C. 1 1 00 New York Avenue, NW : Washington, DC 20005 202.371 .2600 f 202.371 .2540 : www.skgf.com Page 656 of 820



Commissioner for Patents 
February 9, 2005 

Page 2 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, 
or credit any overpayment, to our Deposit Account No . 1 9-003 6. 

TCF/LAG/mjg 
Enclosure 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 

Attorney for Applicants 
Registration No. 50,63 3 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. :  1 0/995 , 1 5 9  

Filed: November 24, 2004 

For: Network System Extensible By 

Users 

Confirmation No. :  5 640 

Art Unit: 2642 

Examiner: To be assigned 

Atty. Docket: 2222.0300002 

Request for Corrected Official Filing Receipt 

Commissioner for Patents 
PO Box 1 450 
Alexandria, VA 223 1 3- 1 45 0 

Sir: 

Attn: Office of Initial Patent 
Examination's Filing 

Receipt Corrections 

Applicants hereby request that a corrected Official Filing Receipt be issued and 

sent to the undersigned representative. Specifically, the following corrections to the 

Official Filing Receipt are requested: 

In the section Assignment For Published Patent Application, please add: 

Ben Franklin Patent Holding L.L.C .. 

In support of the above request, a photocopy of the instant Official Filing Receipt 

is enclosed with the corrections noted in red. Additionally, a copy of the PTO date 

stamped post card reflecting that a change of name document was filed is enclosed. 
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- 2 - LANGE et a/. 
Appl.  No. 1 0/99 5, 1 5 9 

It is requested that a corrected Official Filing Receipt be issued, and sent to the 

undersigned at the earliest possible time. 

Date: __ 2-+/--'-CJf-/ D-"''l ___ _ 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 3 7 1 -2600 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 

dY::G�o� 
Attorney for Applicants 
Registration No. 50,633 
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FILING OR 371 
(c) DATE 

1 0/995, 1 59 1 1/24/2004 

261 1 1  

FIL FEE REC'O 

896 

STERNE, KESSLER, GOLDSTEIN & FOX PLLC 
1 1 00 NEW YORK AVENUE, N .W. 
WASHI NGTON,  DC 20005 

ATIY.OOCKET NO 

2222. 0300002 

Page 1 of 2 

UNITED STATES DEPARTMENT OF COMMERCE 
United State� Patent. ond Trademark Office 
Addm• COMMISSIONER FOR PATENTS 

P.O. Box 14l0 � VUginia llJ I3-14l0 
www.uspto.gov 

1 7  2 1  4 

CONFI RMATION NO. 5640 
FILING RECEIPT 

I II miD 1m I� 1m II� mill� U/1 om II�/ m 100 II� II� �II �m 11m ID/1111 
*OC000000014993349* 

Date Mailed: 01/2 1 /2005 

Recei pt is acknowledged of this regular Patent Application. It  will be considered in its order and you will be 
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUM BER, F ILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by 
check or draft are subject to collection. Please verify the accuracy of the data presented on this receipt. If an 
error is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Filing 
Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections (if 
appropriate). 

Applicant(s) 

Danny Lange, Cupertino, CA; 
Barbara Nelson, San Mateo, CA; 
Jing Su, Cupertino, CA; 
James E. White, San Carlos, CA; 

Assignment For P ublished Patent Application � 
General Magic (c 1::: 
I ntellectual Ventures Patent Holding I ,  L.L.C. . 

L /l LA&-
. fm Frao k l ,(l Pa+e..n t  l-lo lcli nq L· d- · 

Power of Attorney: The patent practitioners associated with C ustoMer Nu mber 28393. 

Domestic Priority data as claimed by applicant 

This application is a CON of 09/7 1 2 , 7 1 2  1 1 /1 4/2000 PAT 6,839 ,733 
which is a CON of 09/1 78,366 1 0/23/1 998 PAT 6, 1 63,794 

Foreign Applications 

If Required, Foreign Filing License Granted: 0 1 /1 8/2005 

JM� 2 4 2005 

. .  
· . .. .  · .

. 

� )/;.._;-
� �;� 

The country code and number of your priority application, to be used for filing abroad under the Paris 

Conv�ntion, is US1 0/995, 1 59 

Projected Publication Date: 04/28/2005 
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Non-Publication Request: No 

Early Publication Request: N o  

Title 

Network system extensible by users 

Preliminary Class 

379 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 1 84 

Title 37, Code of Federal Regulations, 5.1 1 & 5.1 5  

GRANTED 

Page 2 of 2 

The applicant has been granted a license under 35 U.S.C. 1 84, if the phrase " IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in al l  appl ications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.1 5.  The scope and limitations of this license are set forth in 37 CFR 5 . 1 5(a) unless an earlier 
license has been issued under 37 CFR 5. 1 5(b ). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, un less an earlier license of similar scope has been granted 
under 37 C FR 5 . 1 3  or 5. 1 4. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof 
unless it is revoked. This license is automatica lly transferred to any related applications(s) filed under 37 CFR 
1 . 53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export of technical data. Licensees should apprise themselves of current regulations 
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, 
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 1 2 1 -1 28)); the Office of 
Export Administration, Department of Commerce (1 5 CFR 370. 1 0  0)); the Office of Foreign Assets Control,  
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S. C. 1 84 has been granted at this time, if the phrase " IF REQUIRED, FOR EIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may sti ll petition for a license under 37 CFR 
5. 12,  if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months 
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy 
order under 35 U.S.C. 1 8 1 ,  the licensee may foreign file the application pursuant to 37 C FR 5. 1 5(b). 
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PTO/SB/05 (09-Q4) 
Approved for use through 07/31 /2006. OMB 0651-Q032 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 995 no persons are reauired to respond to a collection of information unless it disolavs a valid OMB control number. 

2222.0300002 
""" 

UTI LITY Attorney Docket No. 

PATENT APPL ICATION First Inventor Danny Lange 

TRANSM ITTAL Title Network System Extensible By Users 

'- (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. 

APPLICATION ELEMENTS 
See MPEP chapter 600 concerning utility patent application contents. 

1 . (X] Fee Transmittal Form (e.g., PTO/SB/17) 
(Submit an original and a duplicate for fee processing) 

2 . 0 Applicant claims small entity status. 

3 . 00 
See 37 CFR 1 .27. 

Specification (Total Pages 105 
Both the claims and abstract must start on a new page 
(For information on the prefetTed arrangement, see MPEP 608.01(a)) 

4. (X] Drawing(s) (35 U.S. C. 1 13) (Total Sheets 11 
5. Oath or Declaration (Total Sheets 

a. � Newly executed (original or copy) 
b. A copy from a prior application (37 CFR 1 .63(d)) 0or continuation/divisional with Box 18 completed) 

i. DELETION OF INVENTOR(S) 
Signed statement attached deleting inventor(s) 
name in the prior application, see 37 CFR 
1 .63(d)(2) and 1 .33(b). 

6. � Application Data Sheet. See 37 CFR 1 .76 

7. 0 CD·ROM or CD·R in duplicate, large table or 

8. 

caputer Program (Appendix) 
Landscape Table on CD 

Nucleotide and/or Amino Acid Sequence Submission 
(if apoable, items a. - c. are required) 
a. Computer Readable Form (CRF) 
b. Specification Sequence Listing on: 

0 i. CD-ROM or CD-R (2 copies); or 
ii. O Paper 

c. 0 Statements verifying identity of above copies 

I 

Commissioner for Patents 
ADDRESS TO: P.O. Box 1450 

Alexandria VA 22313·1450 

ACCOMPANYING APPLICATION PARTS 

9. [XI Assignment Papers (cover sheet & document(s)) 

Name of Assignee 

1 

I 1 0. 0 37 CFR 3.73(b) Statement O Power of 
(when there is an assignee) Attomey 

1 1 .  0 English Translation Document (if applicable) 

1 2 .  � lnfoE:ftion Disclosure Statement (PTOISB/08 or PT0-1449) 

Copies of citations attached 

1 3. [X] Preliminary Amendment 

14.  [X] Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

1 5. O Certified Copy of Priority Document(s) 
(if foreign priority is claimed) 

1 6. 0 Nonpublication Request under 35 U.S.C. 1 22(b)(2)(B)(i). 
Applicant must attach form PTO/SB/35 or equivalent. 

17. 00 Other: Authorization under 37CFR 1 .136{a}{3} 
please transfer micro lice appendices A-D from Appl. 

18.  If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

00 Continuation 0 Divisional 0 Continuation-in-part (CIP) of prior application No.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Prior application information: Examiner Geckil� Mehmet B. Arl Unit: 2142 

1 9. CORRESPONDENCE ADDRESS 

[!] The address associated with Customer Number: I 261 11  I OR 0 Correspondence address below 

Name 

Address 

City I State Zip Code 

Country /A "\ /"') 1 Telephone Fax 

Signature ' IlL.--'. L •r- 1 Date I I IZL\ I () "\  1VV"' TV!'\ 
Name 

Tho mas C. Fiala 
I Registration No. I 43,610 JPrinVTvoe \ (Attornev/Aoent) 

This collection of information is required by 37 CFR 1 .53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 1 1  and 1 . 14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1 450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313·1 450. 

If you need assistance in completing the form, ca/1 1-800-PT0-9199 and select option 2. 
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PTO/SB/1 7 (1 0-04v2) 
Approved for use through 07/31/2006. OMB 0651 ..0032 

U.S. Patent and Trademarl< Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerworl< Reduction Act of 1995 no oersons are reouired to resoond to a collection of information unless it disolavs a valid ,.., •• ., I number . 

. r FEE TRANSM ITTAL 
for FY 2005 

Complete if Known .c � 
, Application Number To be assigned 

c 
Effective 10101/2004. Patent fees are subject to annual revision. 

0 Applicant claims small entity status. See 37 CFR 1 .27 

TOTAL AMOUNT OF PAYMENT I ($) 1 ,016.00 

METHOD OF PAYMENT (check all that apply) 

0 Check 00 Credit card 0 Money [N Other 0 None 

D**Char2e any deficiencies or c't�'iffi any overpayments in 
Deposit Account: the fees to Deposit Acct. No. 19-0036. 

I 19-0036 I 

FEE CALCULATION 
1. BASIC FILING FEE 

Large Entity 
Fee Fee 

! �;oae {�I 
1001 790 

1 002 350 

1 003 550 

1 004 790 

1005 1 60 

Small Entity 
ee Fee 

�oae !�I 
2001 395 

2002 1 75 

2003 275 

2004 395 

2005 80 

Fee Descrietion Fee Paid 

Utility filing fee § Design filing fee 

Plant filing fee 

Reissue filing fee 

Provisional filing fee 

SUBTOTAL (1) I ($) 79o.oo l 
2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 

Fee from 
Exla Claiijs � Fee Paid 

Total Claims CllJ -20** = 
X �  4 18.001 �

�
�r�;ndent c:::1J 3 •• = c:::!] x I 88.001 4 88.00 I 

Multiple Dependent I 01 � 0.00 I 
Larae Entitv Small Entitv 
Fee Fee Fee Fee Fee Description 
Code ($) Code ($) 
1 202 1 8  2202 9 Claims in excess of 20 

1 201 88 2201 44 Independent claims in excess of 3 

1 203 300 2203 1 50 Multiple dependent claim, if not paid 

1 204 88 2204 44 •• Reissue independent claims 
over original patent 

1 205 1 8  2205 9 •• Reissue claims in excess of 20 
and over original patent 

Filing Date November 24, 2004 

First Named Inventor Danny Lange 
Examiner Name To be assigned 
Art Unit To be assigned 
Attomev Docket No. 2222.0300002 

FEE CALCULATION (continued) 

3. ADDITIONAL FEES 
Laroe Entitv Small Entitv 

Fee Fee Fee Fee Fee Description 
Code ($) Code ($) 
1051 130 2051 65 Surcharge - late filing fee or oath 

1 052 50 2052 25 Surcharge • late provisional filing fee or 
cover sheet 

1 053 130 1053 1 30 Non-English specification 

1812 2,520 1812 2,520 For filing a request for ex parte reexamination 

1 804 920* 1804 920* Requesting publication of SIR prior to 
Examiner action 

1 805 1 ,840* 1805 1 ,840* Requesting publication of SIR after 
Examiner action 

1251 1 10 2251 55 Extension for reply within first month 

1252 430 2252 2 1 5  Extension for reply within second month 

1 253 980 2253 490 Extension for reply within third month 

1 254 1 , 530 2254 765 Extension for reply within fourth month 

1 255 2,080 2255 1 ,040 Extension for reply within fifth month 

1401 340 2401 1 70 Notice of Appeal 

1 402 340 2402 1 70 Filing a brief in support of an appeal 

1 403 300 2403 1 50 Request for oral hearing 

1451 1 ,510 1 451 1 ,510 Petition to institute a public use proceeding 

1 452 1 1 0  2452 55 Petition to revive - unavoidable 

1 453 1 ,370 2453 685 Petition to revive • unintentional 

1 501 1 ,370 2501 685 Utility issue fee (or reissue) 

1 502 490 2502 245 Design issue fee 

1 503 660 2503 330 Plant issue fee 

1 460 1 30 1 460 1 30 Petitions to the Commissioner 

1 807 50 1 807 50 Processing fee under 37 CFR 1 . 17(q) 

1 806 1 80 1 806 1 80 Submission of Information Disclosure Stmt 

8021 40 8021 40 
Recording each patent assignment per 
property (times number of properties) 

1 809 790 2809 395 Filing a submission after final rejection 
(37 CFR 1 . 1 29(a)) 

1 81 0  790 2810 395 For each additional invention to be 
examined (37 CFR 1 .1 29(b)) 

1801 790 2801 395 Request for Continued Examination (RCE) 

1802 900 1802 900 Request for expedited examination 
of a design application 

Fee Paid 

120.00 

SUBTOTAL (2) 1($) 106.00 1 Other fee (specify) ----------------;;=--===� 
*Reduced by Basic Filing Fee Paid SU BTOTAL (3) I ($) "or number previously paid, if areater; For Reissues, see above 120.00 

SUBMITIED BY 

Name (Printffype) 

Signature 

(Complete (if applicable)) 

Thom{s Wial� 0 Registration No. I 43,610 Telephone (202) 371-2600 
"'--ttf M-'1111. ( ..L _, - Date I I! /2..'-f/oi..J( 

WARNING: Information on this form may become public. Credit card Information should not 
be included on this form. Provide credit card Information and authorization on PT0-2038. 

This collection of information Is required by 37 CFR 1 . 1 7  and 1 .27. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 .14.  This collection is estimated to take 1 2  minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademarl< Office, U.S. Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1 450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1 450. 

If you need assistance in completing the form, cai/ 1·800·PT0·9199 and select option 2. 
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�Sterne Kessler 
Go l �ste in Fox 
ATTORNEYS AT LAW 

Robert Greene Sterne 
Edward J. Kessler 
Jorge A. Goldstein 
David K.S. Cornwell 
Robert W. Esmond 
Tracy-Gene G. Durkin 
Michele A. Cimbala 
Michael B. Ray 
Robert E. Sokohl 
Eric K. Steffe 
Michael Q. Lee 
Steven R. Ludwig 
John M. Covert 
Linda E. Alcorn 
Robert C. Millonig 
Lawrence B. Bugaisky 
Donald J. Featherstone 
Michael V. Messinger 

..; 1 . 

Judith U. Kim 
Timothy J. Shea, Jr. 
Patrick E. Garrett 
Jeffrey T. Helvey 
Heidi L Kraus 
Albert L Ferro • 

Donald R. Banowit 
Peter A. Jackman 
Teresa U. Medler 
Jeffrey S. Weaver 
Kendrick P. Panerson 
Vincent L Capuano 
Eldora Ellison Floyd 
Thomas C. Frala 
Brian J. Del Buono 
Virgil lee Beaston 
Theodore A. Wood 
Elizabeth J. Haanes 

November 24, 2004 

Joseph S. Ostroff 
Frank R. Cottingham 
Christine M. Lhulier 
Rae Lynn P. Guest 
George S. Bardmesser 
Daniel A. Klein • 

Jason D. Eisenberg 
Michael D. Specht 
Andrea J. Kamage 
Tracy L Mullef 
LuAnne M. DeSantis 
Ann E. Summerfield 
Aric W. Ledford' 
Helene C. Carlson 
Timothy A. Doyle' 
Gaby L Longsworth 
Lori A. Gordon• 
Nicole D. Dreta( 

Ted J. Ebersole 
Jyoti C. lyer' 
Laura A. Vogel 

Beajgernd Patent Agents• 
Karen R. Markowicz 

���.!HLii�owd 
Aaron L Schwart2 
Katrina Yujian Pei Quach 
Bryan L. Skelton 
Robert A. Schwart2man 
Teresa A. Colella 
Jeffrey S. Lundgren 
Victoria $. Rutfierford 
Michelle K. Holoubek 
Robert H. DeSelrns 
Simon J. Elliott 

Julie A. Heider 
Mita Mukherjee 
Scott M. Woodhouse 
Michael G. Penn 
Christopher J. walsh 

� 
Kenneth C. Bass Ill 
Evan R. Smith 
Marvin C. Guthrie 

• Admitted only in Maryland 
• Admitted only in Virginia 
•Praaice Limited to 

Federal Agencies 

WRITER 'S DIRECT NUMBER: 
(202) 772-8835 

INTERNET ADDRESS: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3- 1 450 

Sir: 

Re: U.S. Non-Provisional Utility Patent Application under 37 C.F.R. § 1 . 53(b) 
Appl. No. To be assigned; Filed: November 24, 2004 
(Continuation of Appl. No. 09/712, 712; Filed: November 14, 2000) 
For: Network System Extensible By Users 
Inventors: Lange et a/. 
Our Ref: 2222.0300002 

TFIALA@sKGF.COM 

The following documents are forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

1 .  Credit Card Payment Form (PT0-2038) for $ 1 ,0 1 6.00 to cover: 
$790.00 Patent Application Fee; 
$ 1 06.00 Excess Claims Fee; 
$ 1 20.00 Recordation Fee; 

2. Utility Patent Application Transmittal Form (PTO/SB/05); 

3 .  Fee Transmittal Form (PTO/SB/ 1 7); 

4. Authorization to Treat a Reply As Incorporating An Extension of Time 
Under 37 C.F.R. § 1 . 1 36(a)(3); 

5.  U.S. Utility Patent Application entitled: 

Network System Extensible By Users 

and naming as inventors: 

Danny Lange 
Barbara Nelson 
Jing Su 
James E. White 

Sterne, Kessler, Goldstein & Fox P.LL.C. : 1 100 New York Avenue, NW : Washington, DC 20005 : 202.371 .2600 f 202.37 1 .2540 : www.skgf.com Page 665 of 820



Commissioner for Patents 
November 24, 2004 
Page 2 

the application consisting of: 

a. An Application Data Sheet (3 7 C.F .R. § 1 .  76); 

b. A copy of the executed combined Declaration and Power of 
Attorney, as originally filed in U.S.  Appl .  No. 09/ 1 78,366; 

c. A specification containing: 

i .  86 pages of description prior to the claims; 

ii. 1 8  pages of claims (76 claims); 

iii. a one ( 1 )  page abstract; 

d.  17 sheets of drawings (Figures 1 - 1 7); 

6.  A Preliminary Amendment; 

7 .  A copy of the Revocation of Prior Power of Attorney and Appointment of 
New Attorneys of Record, as originally filed in U.S.  Appl. No. 9/7 1 2,712;  

8 .  Recordation Form Cover Sheet (Form PT0- 1 595); 

9. A copy of the executed Assignment to General Magic, recordation of 
which is hereby respectfully requested; 

1 0. Recordation Form Cover Sheet (Form PT0- 1 595); 

1 1 .  A copy of the executed Assignment to Intellectual Ventures Patent 
Holding I, L.L.C., recordation of which is hereby respectfully requested; 

12 .  Recordation Form Cover Sheet (Form PT0- 1 595); 

1 3 .  A copy o f  the executed Change o f  Name to Ben Franklin Patent Holding 
L.L.C., recordation of which is hereby respectfully requested; 

14 .  An Information Disclosure Statement; 

1 5 .  Form PT0- 1 449 (2 sheets citing 2 2  documents); and 

1 6. Two (2) return postcards. 
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Commissioner for Patents 
November 24, 2004 
Page 3 

It is respectfully requested that, of the two attached postcards, one be stamped with the 
filing date of these documents and returned to our courier, and the other, prepaid postcard, be 
stamped with the filing date and unofficial application number and returned as soon as possible. 
The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or 
credit any overpayment, to our Deposit Account No. 1 9-0036. 

TCF/LAG/lam 
Enclosures 

337900.1 

Respectfully submitted, 

S�i:}LE� Gf� & Fox P.L.L.C 

Tho� ala 
Attorney for Applicants 
Registration No. 43,6 1 0  
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Confirmation No. :  To be assigned 

Lange et al. Art Unit: To be assigned 

Appl. No. :  To be assigned (Continuation 
of Appl. No. 09/712, 712; Filed: November 
14, 2000) Examiner: To be assigned 

Filed: November 24, 2004 Atty. Docket: 2222. 0300002 

For: Network System Extensible By 

Users 

Authorization to Treat a Reply as Incorporating an 
Extension of Time Under 37 C.F.R. § 1.136(a}(3) 

Commissioner for Patents 
P.O. Box 1 450 
Alexandria, VA 223 1 3- 1 450 

Sir: 

The U.S. Patent and Trademark Office is hereby authorized to treat any 

concurrent or future reply that requires a petition for an extension of time under this 

paragraph for its timely submission, as incorporating a petition for extension of time for 

the appropriate length of time. The U.S.  Patent and Trademark Office is hereby 

authorized to charge all required extension of time fees to our Deposit Account No. 

1 9-0036, if such fees are not otherwise provided for in such reply. 

Date: __ '{+�-�-i1t-�-�..___ ___ _ 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 3 7 1 -2600 

Respectfully submitted, 

SSLER, GOLDSTEIN & FOX P.L.L.C. 

c� 
Thomas C. Fiala 
Attorney for Applicants 
Registration No. 43,6 1 0  

3381 76. 1 
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Approved for use through 07/31 /2006. OMB 0651-Q032 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 995 no persons are reauired to respond to a collection of information unless it disolavs a valid OMB control number. 

2222.0300002 
""" 

UTI LITY Attorney Docket No. 

PATENT APPL ICATION First Inventor Danny Lange 

TRANSM ITTAL Title Network System Extensible By Users 

'- (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. 

APPLICATION ELEMENTS 
See MPEP chapter 600 concerning utility patent application contents. 

1 . (X] Fee Transmittal Form (e.g., PTO/SB/17) 
(Submit an original and a duplicate for fee processing) 

2 . 0 Applicant claims small entity status. 

3 . 00 
See 37 CFR 1 .27. 

Specification (Total Pages 105 
Both the claims and abstract must start on a new page 
(For information on the prefetTed arrangement, see MPEP 608.01(a)) 

4. (X] Drawing(s) (35 U.S. C. 1 13) (Total Sheets 11 
5. Oath or Declaration (Total Sheets 

a. � Newly executed (original or copy) 
b. A copy from a prior application (37 CFR 1 .63(d)) 0or continuation/divisional with Box 18 completed) 

i. DELETION OF INVENTOR(S) 
Signed statement attached deleting inventor(s) 
name in the prior application, see 37 CFR 
1 .63(d)(2) and 1 .33(b). 

6. � Application Data Sheet. See 37 CFR 1 .76 

7. 0 CD·ROM or CD·R in duplicate, large table or 

8. 

caputer Program (Appendix) 
Landscape Table on CD 

Nucleotide and/or Amino Acid Sequence Submission 
(if apoable, items a. - c. are required) 
a. Computer Readable Form (CRF) 
b. Specification Sequence Listing on: 

0 i. CD-ROM or CD-R (2 copies); or 
ii. O Paper 

c. 0 Statements verifying identity of above copies 

I 

Commissioner for Patents 
ADDRESS TO: P.O. Box 1450 

Alexandria VA 22313·1450 

ACCOMPANYING APPLICATION PARTS 

9. [XI Assignment Papers (cover sheet & document(s)) 

Name of Assignee 

1 

I 1 0. 0 37 CFR 3.73(b) Statement O Power of 
(when there is an assignee) Attomey 

1 1 .  0 English Translation Document (if applicable) 

1 2 .  � lnfoE:ftion Disclosure Statement (PTOISB/08 or PT0-1449) 

Copies of citations attached 

1 3. [X] Preliminary Amendment 

14.  [X] Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

1 5. O Certified Copy of Priority Document(s) 
(if foreign priority is claimed) 

1 6. 0 Nonpublication Request under 35 U.S.C. 1 22(b)(2)(B)(i). 
Applicant must attach form PTO/SB/35 or equivalent. 

17. 00 Other: Authorization under 37CFR 1 .136{a}{3} 
please transfer micro lice appendices A-D from Appl. 

18.  If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

00 Continuation 0 Divisional 0 Continuation-in-part (CIP) of prior application No.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Prior application information: Examiner Geckil� Mehmet B. Arl Unit: 2142 

1 9. CORRESPONDENCE ADDRESS 

[!] The address associated with Customer Number: I 261 11  I OR 0 Correspondence address below 

Name 

Address 

City I State Zip Code 

Country /A "\ /"') 1 Telephone Fax 

Signature ' IlL.--'. L •r- 1 Date I I IZL\ I () "\  1VV"' TV!'\ 
Name 

Tho mas C. Fiala 
I Registration No. I 43,610 JPrinVTvoe \ (Attornev/Aoent) 

This collection of information is required by 37 CFR 1 .53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 1 1  and 1 . 14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1 450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313·1 450. 

If you need assistance in completing the form, ca/1 1-800-PT0-9199 and select option 2. 
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U.S. Patent and Trademarl< Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerworl< Reduction Act of 1995 no oersons are reouired to resoond to a collection of information unless it disolavs a valid ,.., •• ., I number . 

. r FEE TRANSM ITTAL 
for FY 2005 

Complete if Known .c � 
, Application Number To be assigned 

c 
Effective 10101/2004. Patent fees are subject to annual revision. 

0 Applicant claims small entity status. See 37 CFR 1 .27 

TOTAL AMOUNT OF PAYMENT I ($) 1 ,016.00 

METHOD OF PAYMENT (check all that apply) 

0 Check 00 Credit card 0 Money [N Other 0 None 

D**Char2e any deficiencies or c't�'iffi any overpayments in 
Deposit Account: the fees to Deposit Acct. No. 19-0036. 

I 19-0036 I 

FEE CALCULATION 
1. BASIC FILING FEE 

Large Entity 
Fee Fee 

! �;oae {�I 
1001 790 

1 002 350 

1 003 550 

1 004 790 

1005 1 60 

Small Entity 
ee Fee 

�oae !�I 
2001 395 

2002 1 75 

2003 275 

2004 395 

2005 80 

Fee Descrietion Fee Paid 

Utility filing fee § Design filing fee 
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Sir: 

Re: U.S. Non-Provisional Utility Patent Application under 37 C.F.R. § 1 . 53(b) 
Appl. No. To be assigned; Filed: November 24, 2004 
(Continuation of Appl. No. 09/712, 712; Filed: November 14, 2000) 
For: Network System Extensible By Users 
Inventors: Lange et a/. 
Our Ref: 2222.0300002 
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The following documents are forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 
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Danny Lange 
Barbara Nelson 
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the application consisting of: 

a. An Application Data Sheet (3 7 C.F .R. § 1 .  76); 

b. A copy of the executed combined Declaration and Power of 
Attorney, as originally filed in U.S.  Appl .  No. 09/ 1 78,366; 

c. A specification containing: 

i .  86 pages of description prior to the claims; 

ii. 1 8  pages of claims (76 claims); 

iii. a one ( 1 )  page abstract; 

d.  17 sheets of drawings (Figures 1 - 1 7); 

6.  A Preliminary Amendment; 

7 .  A copy of the Revocation of Prior Power of Attorney and Appointment of 
New Attorneys of Record, as originally filed in U.S.  Appl. No. 9/7 1 2,712;  

8 .  Recordation Form Cover Sheet (Form PT0- 1 595); 

9. A copy of the executed Assignment to General Magic, recordation of 
which is hereby respectfully requested; 

1 0. Recordation Form Cover Sheet (Form PT0- 1 595); 

1 1 .  A copy of the executed Assignment to Intellectual Ventures Patent 
Holding I, L.L.C., recordation of which is hereby respectfully requested; 

12 .  Recordation Form Cover Sheet (Form PT0- 1 595); 

1 3 .  A copy o f  the executed Change o f  Name to Ben Franklin Patent Holding 
L.L.C., recordation of which is hereby respectfully requested; 

14 .  An Information Disclosure Statement; 

1 5 .  Form PT0- 1 449 (2 sheets citing 2 2  documents); and 

1 6. Two (2) return postcards. 
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Commissioner for Patents 
November 24, 2004 
Page 3 

It is respectfully requested that, of the two attached postcards, one be stamped with the 
filing date of these documents and returned to our courier, and the other, prepaid postcard, be 
stamped with the filing date and unofficial application number and returned as soon as possible. 
The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or 
credit any overpayment, to our Deposit Account No. 1 9-0036. 

TCF/LAG/lam 
Enclosures 

337900.1 

Respectfully submitted, 

S�i:}LE� Gf� & Fox P.L.L.C 

Tho� ala 
Attorney for Applicants 
Registration No. 43,6 1 0  
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Confirmation No. :  To be assigned 

Lange et al. Art Unit: To be assigned 

Appl. No. :  To be assigned (Continuation 
of Appl. No. 09/712, 712; Filed: November 
14, 2000) Examiner: To be assigned 

Filed: November 24, 2004 Atty. Docket: 2222. 0300002 

For: Network System Extensible By 

Users 

Authorization to Treat a Reply as Incorporating an 
Extension of Time Under 37 C.F.R. § 1.136(a}(3) 

Commissioner for Patents 
P.O. Box 1 450 
Alexandria, VA 223 1 3- 1 450 

Sir: 

The U.S. Patent and Trademark Office is hereby authorized to treat any 

concurrent or future reply that requires a petition for an extension of time under this 

paragraph for its timely submission, as incorporating a petition for extension of time for 

the appropriate length of time. The U.S.  Patent and Trademark Office is hereby 

authorized to charge all required extension of time fees to our Deposit Account No. 

1 9-0036, if such fees are not otherwise provided for in such reply. 

Date: __ '{+�-�-i1t-�-�..___ ___ _ 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 3 7 1 -2600 

Respectfully submitted, 

SSLER, GOLDSTEIN & FOX P.L.L.C. 

c� 
Thomas C. Fiala 
Attorney for Applicants 
Registration No. 43,6 1 0  

3381 76. 1 
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EXPRES� MAI L  LABEL NO : 

E L  030 41 0 745 US 

NETWORK SYSTEM 

EXTENS I BLE BY USERS 

Danny Lange 

Barbara Ne l son 

Jing Su 

Jame s E .  Whi t e  

l O  TECHN I CAL F I ELD O F  THE I NVENT I ON 

The pre sent i nvent ion re l a t e s  genera l ly to the 

f i e l d  o f  compu t e r  s o f tware sys tems and , more 

part i c u l a r ly , to a netwo rk sys t em ext en s i b l e  by users . 

l S  CROS S - REFERENCE TO M I CROFI CHE APPEND I CES 

A port ion of the d i s c losure of t h i s  patent 

document conta i ns mat e �i a l  t ha t  i s  subj e c t  to c opyr ight 

prot e c t i on . .  The c opyright owner has no obj e c t i on t o  

t he f ac s imi l e  reprodu c t ion by anyone o f  t he p a t ent 

2 0  d i s c l osure as i t  appears i n  t he Patent and Trademark 

O f f i ce patent f i le s  or records , but o t he rwi s e  re se rve s 

a l l  c opyri ght r ight s what s oeve r . 

- l -
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CROS S - RE F ERENCE TO RELATED APPLI CATI ONS 

Thi s  App l i ca t i on re l a t e s  t o  t he s ubj e c t  mat t e r  

d i sc losed i n  t he f o l l owing Uni ted S t a t e s  P a t e nt and co 

pend ing Uni t ed S t a t e s  App l i ca t ions : 

5 Un i t ed S t at e s  Patent No . 5 , 6 0 3 , 0 3 1  to Whi t e  e t  

a l . ,  ent i t l ed " System and Me thod For D i s t r ibuted 

Compu t a t i on B a s ed Upon t he Movement , E xe cut ion , and 

I n t e ra c t i on of Proc e s s e s  I n  a Ne twork ; "  

Uni ted S t a t e s  App l i c a t i on S e r i a l  No . 0 8 / 6 0 9 , 6 9 9 ,  

1 0  f i led March 1 ,  1 9 9 6 , ent i t l e d  "Met hod and Apparatus For 

Te lephon i c a l ly Ac ce s s i ng and Nav igat i ng t he I n t e rne t ; "  

Uni ted S t a t e s  Appl i c a t i on S e r i a l  No . 0 8 / 7 9 8 , 6 7 5 , 

f i l e d  February 1 0 , 1 9 9 7 , e n t i t l ed "Sy s t em and Me t hod 

For D i s t r ibu ted Compu t a t i o n  B a s e d  Upon t he Movement , 

1 5  Execu t i on , and I n t e rac t i on o f  P roce s s e s  I n  a Ne twork ; "  

and 

Uni te d  S t a t e s  App l i c a t i on S e r i a l  No . 0 9 / 0 7 1 , 7 1 7 , 

f i l e d  May 1 ,  1 9 9 8 , ent i t l e d  "Vo i c e  Use r  I n t e r f a c e  W i th 

Persona l i ty . " 

2 0  The above patent and c o -pending app l i c a t i on s  are 

a s s i gned t o  t he present Ass ignee and are incorpora t ed 

h e re i n  by ref e rence . 

- 2 -
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BACKGROUND O F  THE INVENT I ON 

Advanc e s  i n  computer and t e lephony syst ems have 

led to t he deve l opment of nume rous t echno logy - d riven 

5 s e rvices , s u c h  as e le c t roni c  ma i l  ( e - ma i l } ,  vo i ce ma i l ,  

e l e c t ron i c  o rgani z e r s  ( for appo i nt men t s  and addre s se s }  , 

on - l ine dat aba s e s  { e . g . , f o r  pe r i od i c a l s  and s t ock 

quo t e s ) ,  and t he l i ke . An i n c re a s ing popu l ar i t y  f o r  

t h e s e  t echno l og i c a l  se rvi c e s  i n  recent ye a r s  has 

1 0  spawned an e n t i re ind� s t ry devo t e d  t o  t he provi s ion and 

int egra t ion of the s ame . For examp l e , numerous 

compani e s  now o f f e r  e - ma i l  s e rv i c e  ove r t he 

interconne c t i on o f  comput e r s  wide ly known a s  t he 

I n t e rne t . O t he r  compani e s  o f fe r  syst ems f o r  v o i ce mai l  

1 5  serv i c e s  i n  bot h  pr ivate branch exchange { PB X )  and 

publ i c  t e le phone envi ronmen ts .  Ent i t ie s  whi c h  o f f e r , 

supp ly , or ot herw i s e  provi de s e rv i c e s  are re fe rred t o  

as " s e rv i c e  prov i ders . "  Ent i t i e s  whi c h  purcha s e , 

consume , o r  o t he rw i s e  u s e  s e rv i c e s  a re re f erred t o  a s  

2 0  " subsc ri be r s . "  

Many t e c hnol og i c a l  s e rv i c e s  are s uppor t e d  by one 

or more s o f tware app l i c a t ions . The s e  s o f tware 

- 3 -
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appl i c a t ions are o f ten deve l oped wi t h  a broad s pe c t rum 

o f  subsc r ibers in m i nd . As suc h ,  the re spe c t i ve 

techno l og i c a l  s e rv i c e s  may addre s s  the genera l i zed 

needs of many s ub s c r ibers , but not t he spec i a l i zed 

5 needs o f  any one part i c u l a r  subscriber or group o f  

sub s c r i be r s . 

W i t h  pre vi ou s  t echn i que s , when a sub s c r iber 

de s i re s  to a l t e r , c hange , modi fy , or otherw i s e  

c u s t omi ze a s e rv i c e  t o  su i t  h i s  o r  he r own spec i a l i zed 

1 0  needs , tha t  subs c r i ber mus t  cont a c t  the approp r i a t e  

serv i c e  prov ide r . I f  t he s e rvic e  prov i der deems t hat 

there is su f f i c i ent demand for such c u s t om i zat i on , the 

provide r  wi l l  i n i t i a t e  a modi f ic a t ion o f  t he support ing 

s o f t ware appl i c a t ion for t he r e l evant s e rv i c e . 

1 5  S o ftwa r e _ p rog ramme r s  o r  deve l opers mu s t  t hen modi fy the 

exi s t i ng s o f tware appl i cat ion t o  addre s s  t he 

spe c i a l i zed needs o f  t he requ e s t ing s ub s c riber { s ) , and 

a f t e rwards , t e s t  t he mod i f ied s o f tware t o  ensure t hat 

i t  is func t i on i ng p rope r l y . Many i t e ra t ion s  o f  

2 0  mod i f i c at i on and t e s t ing may be performed before the 

f i ni shed , cus t om i z e d  s ervi c e  i s  ava i l a b l e  t o  the 

s ub s c r i be r . 

- 4 -
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I n  l ight of t he above , i t  i s  c l e a r  that previous 

t echnique s are prob l ema t i c  for numerous reas ons . For 

examp l e , a s e rv i c e  provider is requi red to ma i n t a in o r  

o t he rwi s e  emp loy a s t a f f  o f  human s o f tware deve l opers 

5 f o r  maki ng modi f i c a t i ons to suppo r t ing s o f twa re 

1 0  

1 5  

app l i c a t i on s . Th i s  c an be expens i ve . Furthermore , a 

subs tant i a l  amount o f  t ime may be requ i red t o  deve l op , 

mod i f y ,  and t e s t  support i ng s o f t ware appl i ca t i on s  i n  

re sponse t o  t he requ e s t  o f  a part i cu l a r  subs c r i be r  o r  

group o f  subscribers . Thi s  can l e ad t o  s ub s c r i b e r  

d i s s a t i s f a c t ion , and u l t imate l y ,  defe c t i on t o  anot he r  

s e rvice prov i der . 

SUMMARY OF THE I NVENTI ON 

The d is a dvan t ag e s  and problem s  a s soc i a t ed w i t h  

previous t e c hn i qu e s  f or prov i d i ng t e chno l og i c a l  

s ervi c e s  have been subs t ant i a l ly reduced or e l i m i na te d  

u s i ng t he present i nvent ion . 

The present i nvent i o n  prov i d e s  a network sys t e m  

2 0  extens i b l e  ( e . g . , p rogrammable ) b y  • e nd - u s e r s , "  a n d  a 

me thod o f  ope rat i on f o r  t he s ame . I n  genera l , an end -

u s er ( or s imply "user" ) i s  a ny individua l , party , o r  

- 5 -
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ent i ty whi c h  somehow i n t e ra c t s  w i t h  t he network sys t e m . 

A u s e r  c a n  t hus be an ent i ty known t o  t he ne twork 

sys tem ( i . e . , an ent i t y  havi ng a l og - i n  I D ) , such a s , 

f o r  examp l e , a subscriber and or an individual 

a f f i l ia t e d  with the s e rv i c e  provi der . A u s e r  c a n  a l so 

be an a rb i t r a ry t h i rd - pa r t y  whi c h  some how i n t e rac t s  

w i t h  t he n e t work sys tem . 

Wi th t he pre sent i nven t i on ,  u s e r s  may extend or 

cus t omi z e  t he ne twork sys tem a ccording t o  t he i r  own 

p a rt i cu l a r  needs . To accomp l i sh t hi s , a network sys t e m  

i s  augme n t e d  w i th a n  agent sys tem . Capab i l i t i e s  o f  the 

n e twork syst em are programma t ic a l ly exposed by me ans o f  

one o r  more s e rvi c e s , s ervi c e  resourc e s , and s e rvi ce 

wrappers . E a c h  serv i c e  ind i v i du a l ly ,  or t he ne twork 

1 5  system a s  a who l e , c an b e  extended by add i ng agent s 

( c re a t ed by u sers ) Furthe rmore , t he - c onsump t ion o f  

compu t a t i onal and s e rv i c e  resou rc e s  are mon i tored 

w i th i n  t he ne twork sys t em , t hu s  prot e c t i ng t he 

s ubscribers and t he s e rv i c e  provider f rom harm o r  

2 0  m i su s e , whe t he r  intent i onal or inadvertent . 

According l y , t he ne twork syst e m  can adm i t  agent s  

p rogrammed b y  users . 

- 6 -
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I n  addi t i on ,  the pres ent i nvent ion c ontemp l a t e s  

t hat a t h i rd party may mod i fy exi s t i ng age n t s  and 

c reate new agent s i n  the case where subsc r i bers l ac k  

t he de s i re or soph i s t i c a t i on to d o  s o  t hemse lve s . The 

5 t h i rd party can t hen make such cu s t om i z e d  age n t s  

c ommerc i a l ly ava i l able to subscribers . 

According t o  an embodiment o f  t he present 

i nvent ion , a ne t work sys tem i nc lude s a s e rv i ce . An 

agent uses t he s e rv i c e  on beha l f  o f  a princ ipa l . An 

1 0  agent server med i a t e s  the u s e  o f  t he s e rv i c e  by t he 

agent . 

According t o  anothe r  embodiment of t he present 

i nvent ion , a ne twork sys t em i n c l udes a user interface 

wh ich a l lows a u s e r  t o  interact with the ne twork 

1 5  sys tem . An agent server i s  coup l e d  t o  t he user 

i n t e rf ace . The agent s e rver manage s agen t  u s e  o f  t he 

ne twork syst em . Furt hermore , t he age nt s e rver i n  

conj unc t i on w i t h  t he u s e r  int e r f ace i s  ope rable t o  

create o r  mod i f y a n  agent i n  re spons e  t o  int e ra c t i on by 

2 0  t he user . 

Accord i ng t o  yet another embodiment o f  the pres ent 

i nvent ion , a me thod inc ludes t he f o l lowing : admi t t i ng 
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a u s e r  t o  a ne twork sys t em whe re i n  at l ea s t  one agent 

i s  ope rab l e  to ut i l i z e  a s e rvice to perform a t as k  for 

t he u se r ; and a l lowing t he user t o  c re a t e  or mod i fy the 

agent wi t h i n  t he ne twork sys tem . 

Acc o rd i ng t o  s t i l l  ano t he r  embodiment o f  t he 

pre sent i nvent i on , a network sys tem inc lude s an agent 

s e rver wh i c h  manage s agent u s e  of t he ne t work sys t em . 

An agent i s  ope rab l e  t o  ut i l i ze a s e rv i c e  wi t hi n  the 

network sys t em . A s e rv i ce wrappe r ,  a ss o c i a t ed w i t h  t he 

1 0  s e rv ic e , coope rat e s  w i t h  the agent s e rver t o  med i a t e  

i nt e ra c t ion between the serv i c e  and t he agent . 

Accord i ng t o  ye t another embodiment o f  the present 

i nvent i on , a me thod inc l ude s the f o l lowing : a l lowing 

an agent t o  ut i l i z e a s e rv i c e ; and med i a t i ng 

1 5  int e ra c t i on betwe e n  the serv i c e  and t he agen t . 

A t ec hn i c a l  a dvant age o f  t he present i nven t i on 

inc l ude s prov i d i ng a ne twork sys tem ( and a me t hod o f  

ope rat io n  t here f o r )  whi ch i s  p rogrammabl e  b y  u s e rs 

( in c l ud i ng subsc r i bers ) according to t he i r  own 

2 0  part i c u l a r  needs . From the s t andpoint o f  s ub s cr ibers , 

t h i s fac i l i t a t e s  the p roce s s  o f  adding o r  de l e t ing new 

s e rv i c e s  o r  ext end i ng e x i s t i ng s e rv i c e s  and , f rom t he 
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s t andpoint o f  a s e rv i c e  prov i de r , t hi s  i s  bene f i c i a l  i n  

that human s o f twa re deve l oper s  and t e s t e r s  c a n  b e  

reduced or e l imina ted a l toge t her wi t h  t h e  automat e d  

sys tem o f  t he pre sent i nvent i on . 

Other a spe c t s  and advantage s  o f  t he present 

i nvent i on wi l l  become apparent f rom t he f o l lowing 

de s c ri p t i ons and accompanying drawi ng s . 

B R I E F  DESCRI PTI ON OF THE DRAWI NGS 

For a more comp l e t e  unde r s t and ing o f  the pre sent 

i nvent ion and for further fea ture s  and advan t age s ,  

re f e rence i s  now made t o  t he f o l l ow i ng de s c r ip t i on 

t aken in conj unc t ion w i t h  t he accompanying drawi ngs , i n  

whic h : 

Figure 1 i l l us t ra t e s  a ne twor k  s ys t em extens i b l e  

by users , a ccording t o  a n  e mbod i me n t  o f  the pre sen t  

i nvent i on ; 

F igure 2 i l l us t ra t e s  an exemp l a ry c ompu t e r - based 

sys t em t hat c an be used to i mp l ement t he network sys t em 

2 0  s hown i n  F i gure 1 ;  
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F i gu r e  3 i l l us t ra t e s  det a i l s  for a graph i c a l  u s e r  

i n t e r f ac e , accord i ng to an embodiment o f  t he present 

invent i on ; 

F i gu r e  4 i l l u s t ra t e s  det a i l s  for a vo i c e  u s e r  

5 i n t e r f ac e , according to an e mbod i ment o f  the present 

invent ion ; 

F i gure 5 i l lu s t ra t e s  d e ta i l s  for an agent s e rver , 

accord i ng t o  an embodiment o f  the pre s e n t  invent ion ; 

Figu re 6 i l l u s t ra t e s  de t a i l s  for a s e rv i c e  

1 0  wrapp e r , ac cording to an embod iment o f  t he p re sent 

1 5  

invent i on ; 

F igure 7 i l l u s t ra t e s  det a i l s  f o r  spe c i f i c  

exemp l ary s e rv i c e  wrappers , s e rvi c e s , and s e rvice 

re s ourc e s ; 

F igure 8 i l l u s t ra t e s  de t a i l s  f o r  an exemp l ary 

agen t  obj e c t , according t o  an embodiment o f  the p re s en t  

invent i o n ; 

F i gure 9 i s  a f low d i agram o f  an exemp l a ry me thod 

for a u s e r  s e s s i on ,  accord i ng to an embodiment o f  the 

2 0  present i nven t i on ;  

F i gure l O · i s  a f l ow di agram o f  an e xemp la ry me thod 

for exe cut ing a s e l e c t i on command f o r  s e l e c t i ng an 
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agent or an age nt t emp l a t e , ac c o rd i ng t o  an embod iment 

o f  t he pre s en t  i nvent ion ; 

F i gure 1 1  i s  a f low di agram o f  an exemp l ary me t hod 

for execu t i ng an agent temp l a t e  command , according t o  

5 an embodiment o f  t he pres ent i nvent ion ; 

Figure 1 2  i s  a f l ow d i agram . o f  a n  exemp l a ry me tho d  

f o r  execut i ng a n  agent c ommand , a c c o rd i ng t o  a n  

embod iment o f  the present i nvent i on ; 

Figure 1 3  i s  a b l ock d iagram d e ta i l i ng t he 

1 0  contro l l e d  consump t i on o f  s e rv i c e  and comput at ional 

re source s ,  acc o rd i ng t o  an embodiment o f  t he present 

i nvent i on ; 

F i gure 1 4  i s  a f l ow d iagram o f  a n  exemp l a ry me thod 

for exe cu t i ng t i me s l i c e s  for an agent popu l a t i on ,  

1 5  accordi ng to an e mbodiment o f  the pre s e n t  i nvent i on ; 

F igure 1 5  i s  a f low di agram o f  an_ exemp l a ry me thod 

f o r  execut i ng a t ime s l i c e  for an agen t , a ccord i ng to 

an embodiment of t he pre sent i nven t ion ; 

F i gure 1 6  i s  a f low d iagram o f  a n  exempl a ry met hod 

2 0  f o r  execut i ng an event hand l e r , a c co rd i ng t o  an 

embodiment o f  t he present i nvent i on ;  and 
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F i gu r e  1 7  i s  a f l ow di agram of an exemp l a ry met hod 

for execu t i ng a s e rvice ins t ruc t i on ,  according to an 

embodiment o f  t he pre s ent i nvent i on . 

5 DETAI LED DESCR I PTION OF THE PREFERRED EMBOD I MENTS 

The p re f e rred embodime n t s  o f  the present i nvent i on 

and t he i r  advantages are bes t  underst ood by re f e rr i ng 

t o  Figures 1 through 1 7  o f  t he drawings . L i ke nume ra l s  

are u s e d  f o r  l ike and c orre sponding part s o f  t he 

1 0  various drawing s . 

Tu rn ing f i r s t  t o  t he nomenc l a ture o f  t he 

spec i f i c a t i on ,  t he det a i l e d  de s c ript i on whi c h  f o l lows 

i s  repre s ented l a rge l y  in t e rms of proc e s s e s  and 

symbo l i c  repre s e nt a t i ons o f  operat ions performed by 

1 5  convent i on a l  c omput e r  component s ,  such a s  a c e n t r a l  

proce s s i ng uni t ( CP U )  or proc e s so r  assoc i a t e d  w i t h  a 

gene r a l  purpos e  comput e r  sys t em , memory s t o rage dev i c e s  

f or t he proces sor , a n d  c onn e c t e d  pixe l - or i e n t e d  d i spl ay 

devi ce s . These ope ra t i ons inc l ude t he mani pu l at i on o f  

2 0  data b i t s  by t he proce s sor and t he ma intenance o f  t he s e  

b i t s  wi t h i n  dat a  s t ructures re s ident in one o r  more o f  

t he memory s torage devi c e s . Such dat a  s t ru c ture s 

- 1 2 -

Page 686 of 820



4 6 0 0 3 8  v2 

M - 6 0 1 1  US 

impo se a phys i c a l  organ i z a t ion upon t he co l l e c t i on o f  

data bi t s  s tored w i t h i n  comput er memory and repre sent 

spe c i f i c  e le c t r i c a l  or magne t ic e l eme nt s . Thes e  

symbol i c rep re sentat ions are t he means used by t ho s e  

5 s k i l l e d  i n  the art o f  comput e r  programm i ng and c ompu t e r  

cons t ruc t ion t o  mos t  e f f e c t ive ly convey teachi ngs and 

di s cove r i e s  to o t hers s k i l l e d  in t he a r t . 

For purpos e s  o f  t h i s  di s c u s s i on , a proce s s , 

me thod , rout i ne , or sub - rout ine i s  general l y cons ide re d  

1 0  t o  b e  a sequence o f  comput e r - exe c u t ed s t eps leading t o  

a de s i red res u l t . The s e  s teps gene ra l ly requ i re 

man i pu l a t i ons o f  phys i c a l  quant i t i e s . Usua l ly ,  

a l t hough not nec e s s ar i ly , these quan t i t i e s  t ake the 

f o rm o f  e l ec t ri c a l , magne t i c , or opt i c a l  s igna l s  

1 5  capable o f  b e i ng s t o red , t rans f e r red , c omb ined , 

compared , o r  o t he rw i s e  manipu l at e d . . I t i s  .�onven t i on a l  

f o r  those s ki l l ed i n  t h e  art t o  re f e r  t o  the s e  s igna l s  

a s  b i t s , va lue s , e lement s ,  symbo l s , charact ers , t ext , 

t e rms , numbe rs , reco rds , f i l e s , o r  the l ike . I t  s houl d  

2 0  be kep t i n  m i nd , however ,  t hat these and some other 

terms s houl d  be a s s o c i a t e d  w i t h  approp r i a t e  phys i c a l  

quant i t ie s  f o r  compu t e r  ope ra t i on s , and that t he s e  
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terms a re me r e l y  convent i ona l l abe l s  app l ied t o  

phys i c a l quan t i t ie s  t ha t  exi s t  w i t h i n  and dur i ng 

ope rat ion o f  t he comput e r . 

I t  s h ou l d  a l so be understood that manipu l a t i ons 

5 w i t h i n  t he comput e r  a re o f t en re f e rred t o  in t e rms such 

a s  adding , comparing , mov i ng , or t he l ik e , whi c h  are 

o f ten a s s oc i a ted w i t h  manua l ope rat i ons performed by a 

human ope r a to r . I t  mus t  be unde r s t ood t ha t  no 

involveme n t  o f  t he human ope ra t or may be ne c e s s a ry , or 

1 0  even de s i rab l e , i n  t he pre sent i nvent i on . The 

opera t ions desc ribed here i n  are machine operat i ons 

performed i n  conj unct ion w i t h  the human operator or 

user tha t  i n t e ra c t s  with t he comput e r  or compute rs . 

I n  addi t ion , i t  shou ld be unde r s t ood that t he 

1 5  programs·, proce s s e s , me t hods 1 and t he l ike I de s c r ibed 

here i n  a r e  but an exemp l a ry imp lement a t i on. o f  t he 

present i nvent i on and a re not re l a t e d , or l im i t e d , t o  

any part i c u l a r  c ompu t e r , apparatus , o r  comput e r  

l anguage . R a t he r , var i ou s  types o f  gene ral purpos e  

2 0  compu t ing mac hines or dev i c e s  may be used w i t h  p rograms 

con s t ru c t e d  in a ccordance w i t h  t h e  t each ings de s c r ibed 

here i n . S im i l a r ly ,  i t  may prove advantageou s t o  
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cons t ruct a s pe c i a l i z ed apparatus t o  perform the me thod 

s t eps de s c ribed he re in by way of ded i c a t ed compu t e r  

s y s t ems w i t h  hard - w i red l og i c  or programs s t ored i n  

non - vo l a t i le memory , s u c h  a s  read - on l y  memory ( ROM ) . 

Ne twork Sys t em Ove rview 

Re ferring now t o  the drawi ngs , F igure 1 

i l l us t ra t e s  a ne twork sys tem 2 extens i b l e  by u s e rs , 

a ccording t o  an embodiment o f  t he pre sent i nvent ion . 

1 0  To achieve th i s , network sys t em 2 may incorporat e  an 

agent sys tem c ompri s i ng an agen t  server and one or more 

a gent s , as d e s c r ibed b e l ow in more det a i l .  An 

exemp l a ry cons t ru c t i on f o r  an agent sys t em i s  taught by 

Uni t ed S t a t e s Patent No . 5 , 6 0 3 , 0 3 1 ,  i s sued to the 

1 5  As s ignee o f  t he present i nvent i on , t he t ext o f  whi ch i s  

i ncorporat e d  here i n  by re f e re nc e . 

I t  i s  contemp l ated that network syst em 2 may be 

mai n t a ined , managed , and/or ope rat ed by any provider o f  

t echno logi c a l  s ervi c e s , s u c h  a s  e l e c t ro n i c  mai l  ( e -

2 0  ma i l ) , voi c e  mai l , e le c t roni c  organ i z e r  ( for 

appo i ntment s  and / o r  addres se s ) ,  on - l ine data re t r i eval 

( for , e . g . , pe riod i c a l s  and s t ock quot e s ) ,  and the 
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l i ke . The se s e rv i c e s  are o f f e red and/or provi ded t o  

one o r  more u s e rs who may be c on s i dered t o  b e  

" subsc r i be rs . "  Each o f  t he provider and t he 

subs c r i bers can be an indiv i dua l ,  a bus i ne s s , a 

5 government a l  department or agency , an a c ade m i c  

i ns t i t u t i on , an organ i z a t ion , or . the l ike , whi c h  

provides or rece ive s , re spe c t ive ly , any form o f  

t e c hno l og i c a l  s e rv i ce . 

The f o l l owing p r ima r i l y  de s c ribes how net wo r k  

1 0  sys tem 2 and i t s  a s s oc i a t ed me thods o f  ope ra t i on c a n  be 

used to prov i de i n forma t i on t e c hnology s e rv i c e s  over a 

t e l ephony syst em . Furthermore , a mode l o f  a ne t work 

sys tem p rov i d i ng t e lephony s e rv i c e s  i s  d i s c u s s ed in 

det a i l  in m i c ro f i che Appendix A, i n  accordance w i t h  one 

1 5  embod i ment o f  t he present i nvent i on . I t  s houl d  be 

· under s t ood , however ,  tha t  t he pres ent i n�ent i on is not 

s o  l im i t ed . That i s , the t ea c h i ngs of the pre sent 

i nvent i on gene ra l ly encompas s  t he prov i s i o n  of s e rv i c e s  

by age n t s t o  o n e  or more u s e r s  in a n  envi ronment whi ch 

2 0  can be extended by the users , for examp l e , by 

programm i ng add i t i onal agen t s .  
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Ne twork sys t em 2 i nc lud e s  a programmable 

fun ct iona l i t y  component 4 and a h a rd - wi red 

func t i ona l i t y  componen t  6 .  I n  genera l , programmab l e  

func t i ona l i t y  component 4 and hard - wi red func t iona l i ty 

5 component 6 each func t ions t o  p rov i de and/or suppor t  

t he prov i s io n  o f  technol og i c a l  s e rv i c e s . Hard - w i red 

func t iona l i t y  componen t  6 is imp l ement ed substant i a l ly 

w i t h  a number o f  " hard - wi redu e l e ment s ,  and thus , i t s  

func t iona l i ty i s  mod i f ied o r  c hanged p rimari ly by 

1 0  conne c t i ng o r  re - conne c t ing t he s ame o r  add i t i onal 

e l emen t s . P rogrammabl e  func t i ona l i ty component 4 i s  

imp l emented w i t h  an agent s ys t em and , a s  such , i t s  

func t i ona l i ty can be programmed ( fo r  examp l e , by 

sub s c r ibers o r  t h i rd part i e s } ,  as de s c ribed be l ow i n  

1 5  more de t a i l . Computer code f o r  an e xemp l a ry agent 

sys t e m  i mp l ement i ng a programmab l e  funct iona l i ty 

c omponent 4 i s  provided i n  m i c ro f i c he Append i x  B ,  i n  

a c cordance w i th a n  embodime n t  · o f  the pre sent invent i on . 

2 0  Graph i c a l  U s e r  I n t e r f ac e  

Ne twork sys t em 2 inc ludes a graphi c a l  u s e r  

i nt e r face ( GU I ) 1 2 . Graph i c a l  u s e r  i n t e r f a c e  1 2  may be 
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i mp l eme n t e d  and/or s upport ed by a web b rowse r - - i . e . , a 

c l ient app l i c a t i on t ha t  re s i de s o n  ( or i s  downloaded 

t o )  an e l e c t roni c  user device , such as a desktop 

comput e r . Any o f  a var i e ty o f  brows ers are ava i l a b l e , 

5 such a s  NETSCAPE NAVIGATOR , MI CROSOFT INTERNET 

EXPLORER , and others . The web brows e r  c an be a forms -

c apab l e  browser whi c h  i s  able t o  i nt e rpre t Hyp e r  Text 

Markup Language ( HTML ) code whi c h  provi de s  forms 

includ i ng f i l l - i n text boxes , opt ion but t ons , drop - down 

1 0  l i s t  boxe s , rad i o  but tons , and t he l i ke . 

Graph i c a l  u s e r  i nt e r face 1 2  a l l ows a user t o  

intera c t  w i t h  network sys t em 2 v i a  a c ommun i c a t i on 

l ine , whi ch may be any type o f  c ommun i c a t ion l ink 

c apabl e  o f  suppo r t i ng dat a  t rans f e r . For examp l e , the 

1 5  commun i ca t ion l in e  may include any c ombinat ion o f  an 

I nt egrated S e rv i c e s  Digi t a l  Ne twork ( " I SDN" ) 

commun i ca t ion l ine , a hard - wi red l ine o r  a t e l ephone 

l i ne . Th i s  enab l e s  c ommun icat i on v i a  t he 

inte rconnec t i on o f  comput e r s  popu l a r l y  known a s  t he 

2 0  " I nternet , "  u s i ng any s u i t ab l e  protoc o l , such a s , 

Transmi s s i on Con t ro l  Protoco l / I n t erne t Protoc o l  
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( TC P / I P } , I n t e rnetwork Packet eXchange /Sequence Packet 

eXchange ( I PX / S PX ) , or AppleTa l k . 

Graphi c a l  u s e r  i n t e rface 1 2 - - comp r i s ing a web 

browser and a web s e rve r - -manage s the c onne c t ion 

5 b etween t he u s e r  dev i c e  and network sys tem 2 ,  s upport s 

t he t rans f e r  o f  da t a  t he rebetwe en ,  and i n t e rp re t s  and 

d i sp l ays t he dat a . For examp l e , graph i c a l  u s e r  

i n t erface 1 2  enab l e s  the down l oadi ng o f  one or more web 

pages ( se rv i ng as g raphic a l  i n t e r f a c e s  into ne twork 

1 0  system 2 )  t o  t he u s e r  device . The u s e r  dev ice may 

i n c lude one or more s u i t able input dev i ce s , such as a 

keyboard , key pad , touch s c reen , i npu t port , point i ng 

dev ice ( e . g .  mou se ) , and/or o t he r  dev i c e  that can 

a c c ept i nforma t i on ,  and one o r  more su i t ab l e  output 

1 5  devi ce s , such a s  a comput e r  d i sp l ay ,  output port , 

speaker , or o t her dev i c e  for convey i ng · i n f o rmat i on 

inc luding dig i t a l  dat a , v i su a l  i nf o rma t i o n , or aud io 

i n f orma t i on . 

Graph i c a l  u s e r  i n te r f a c e  1 2  may c ompri s e  an agent 

2 0  area 1 4  whi c h  i s  ded i c a t ed t o  t he a c t i v i t i e s  o f  

c re a t ing new agent s and mani pu l a t ing exi s t i ng agents ,  

a s  described here i n . For examp le , i n  one e mbod i ment , 

an " agent "  i con i s  added to a s c reen menu ; t he 
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int e r f ace �c reen whi c h  i s  acce s sed by " c l i c k ing" on t he 

agent i con con s t i tut e s  t he agent a rea . 

Vo i c e  User I nt e r face 

A voi c e  user i n t e r f ac e  ( VU I ) 16 a l l ows a user to 

i n t e ra c t  wi t h  ne twork sys tem 2 via a t e lephone l ine , 

wh i ch c a n  be an ana log t e l ephone l ine , a d i gi t a l  T 1  

l ine , a di g i t a l  T3 l ine , or an OC3 te lephony feed . I n  

c on t r a s t  t o  graph i c a l  user i nt e r f ac e  1 2 , voi c e  u s e r  

1 0  i n t e r f a c e  1 6  does not requ i re t ha t  a u s e r  have a c c e s s  

to a n  e le c tronic i n t e r f a c e , such a s  a comput e r . 

Rat he r ,  vo i c e  user interface 1 6  interpret s  t he 

voc a l i z e d  e xpres s ions o f  a u s e r  so that t he u s e r  may 

i s s ue commands and other i nput i n t o  network sys t e m  2 .  

1 5  Vo i c e  u s e r  i n t e r f ace 1 6  may a l so i s sue aud i b l e  output 

i n  t he f orm of speech tha t  is underst andabl e  by a u s e r . 

Such speech c an be syn t he s i zed or pre v i ou s l y  recorded , 

a s  des c r ibed be low in more det a i l .  

Vo i c e  u s e r  inte r f ace 1 6  may comp r i s e  speec h  

2 0  rec ogn i t i on and speech syn t he s i s  s o f t ware and/or 

hardware s tored i n  o r  imp l emen t e d  a s  a su i t ab l e  memory 

dev i c e  and run on a s u i t ab l e  proc e s sor . Such s pe e c h  
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recogn i t ion s o ftwa re a l l ows network sys t em 2 t o  

recogni z e voc a l i z ed speech and may i n c l ude grammar 

sof tware t ha t  c rea t e s  or s e l e c t s  a speech recogn i t i on 

gramma r f o r  de t e rm i n i ng whi c h  speech shoul d  be 

recogn i z e d . Comme rc i a l l y ava i l ab l e  speech recogn i t ion 

syst ems wi t h  recogn i t i on g rammars are p rovi ded by ASR 

( Automat ic Speech Recogn i t i on )  t e chno logy vendors such 

a s  t he f o l l ow i ng : Nuance Corpora t i on of Men l o  Park , CA ; 

Dragon Sys t ems o f  Newton , MA ;  I BM o f  Aus t in , TX ; 

1 0  Kur zwe i l  App l i e d  I nt e l l igence o f  Wa l t ham , MA ;  Lernout 

Hauspi e  Spee c h  P roduc t s  of Bur l i ngton , MA ;  and 

PureSpe ech , I nc . of Cambridge , MA .  Rec ogn i t i on 

grammar s  a re wri t ten spe c i fying wha t  sentences and 

phras e s  are t o  be recogn i zed by t he vo i c e  user 

1 5  i n t e r f a c e  1 6 . For examp l e , a recogn i t i on gramma r  c an 

be generated by a comput e r  sc i �nt i s t  or a compu t a t i on a l  

l ingu i s t  or a l ingu i s t . The s pe e c h  syn t he s i s  s o f tware 

synthe s i ze s  human speech and may i nc l ude speech markup 

s o f tware for det e rmining t he speech t o  be synt he s i z ed . 

2 0  I n  add i t i on t o  speech syn t he s i s  s o f twa re and/or 

ha rdware , vo i c e  u s e r  interface 1 6  may inc lude speech 

p l ay - back c apab i l i t i e s  for p l aying back previou s ly 
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recorded human speech . Exempl a ry p l ay - ba c k  dev i c e s  

i nc l ude a t ape p l aye r ,  a l a s e r  d i s c  p l aye r , e t c . Here , 

an a c tua l pe rson { p re f e rably an a c t o r )  rec i t e s  var ious 

s t a t eme n t s  whi c h  may de s i rably be i s sued dur i ng an 

5 i n t e ra c t ive s e s s i on wi t h  a u s e r  of ne twork sys t em 2 .  

The person ' s vo i ce i s  recorded a s  t he rec i tat i on s  a re 

made . The recordings a re separa t e d  i n t o  d i s c re t e  

mes s ages , each me s s age comp r i s ing one or more 

s t a t ement s t ha t  wou l d  de s i rably be i s sued in a 

1 0  part i c u l a r  context ( e . g . , greet ing , f a rewe l l , 

requ e s t i ng i n s t ruct i ons , rece iving ins t ruc t i on s , e tc . ) 

A f t e rwards , when a u s e r  i nt e rac t s  wi t h  ne twork sys t em 

2 ,  t he recorded me s s ages are p layed back t o  the u s e r  

when t he prope r context ari s e s . I n  one e mbodiment , 

1 5  such spee c h  p l ay- back c apabi l i t ie s  can be u s e d  t o  

impl ement a vo i c e  u s e r  interf ace w i t h  persona l i t y ,  a s  

t aught b y  Uni t ed S t a t e s  Patent App l i c a t ion Ser i a l  No . 

0 9 / 0 7 1 , 7 1 7 , ent i t led " Vo i c e  Use r  I nt e r f a c e  W i t h  

Persona l i ty , " t he t ext o f  wh i c h  i s  incorporated herei n  

2 0  by reference . 

Vo i c e  u s e r  i n t e r f a c e  1 6  may a l so c omp r i s e  hardware 

a nd / o r  sof tware support i ng the i n t e rp re t a t ion and 
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. i s suance o f  dua l  t on e  mu l t i p l e  f requency ( DTMF ) 

commands so t h a t  a u s e r  may a l t e rna t ive l y  i n t e ra c t  w i t h  

ne twork sys tem 2 u s i ng a t e lephone k e y  pad . 

Vo i ce u s e r  i n t e rf ac e  1 6  may comp r i s e  an agent area 

5 1 8  whi c h , l i ke agent area 1 4 o f  graph i c a l  user 

i n t e r f a c e  1 2 , is  dedi c a t ed to t he a c t ivi t i e s  o f  

c re a t i ng new agent s and manipu l a t i ng exi s t i ng agent s .  

I n  one embodime n t , agent a rea 1 8  o f  vo i c e  u s e r  

i n t e r face 1 6  can be i mp l emented b y  t rans l a t i ng t he 

1 0  age nt area � 4  o f  graph i c a l  u s e r  i n t e r f ac e  1 2  int o 

1 5  

vo i c e . 

Agent Serve r 

P rogrammab l e  func t iona l i ty c omponent 4 i nc ludes an 

agent server 2 0 . Agen t  s e rver 2 0  i s  i n  communi c a t i on 

w i t h  graph i c a l  u s e r  i n t e r f ace 1 2  and vo i c e  u s e r  

interface 1 6·; a n d  according l y , may exchange ( re c e ive 

and t ransmi t )  i n f orma t i on therewi t h . I n  genera l , agent 

s e rver 2 0  contro l s , coord i na t e s , and o t h e rw i s e  manages 

2 0  t he ove ra l l  ope r a t ion o f  programmable func t iona l i ty 

c omponent 4 .  Among o t he r  t h ings , age n t  s e rver 2 0  may 

i nvoke , ini t i a t e , o r  execute variou s  rou t i ne s , 
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proc e s s e s , obj e c t s ,  and t he l i ke . For examp l e , when a 

u s e r  w i shes t o  i nt e ra c t  w i t h  ne twork sys tem 2 v i a  

graph i c a l  user i nt e r f ac e  12 , agent s e rver 2 0  may c au s e  

web page s t o  b e  downl oaded t o  a n  e l e c t ron i c  u s e r  

devi c e . As ano t her examp l e , agent s e rve r 2 0  may p rompt 

voi c e  u s e r  inte rface 1 6  to i s sue various s t a t ement s a t  

approp r i a t e  moments dur i ng an i n t e ract ive s e s s i on w i t h  

a u s e r  v i a  t e l ephone . Add i t i onal func t i o na l i ty o f  

agent s e rv e r  2 0  i nc ludes , but i s  no t l im i t e d  t o , 

1 0  execut i ng agent obj ec t s ,  ide n t i fying c omputat i ona l and 

s e rv i c e  p e rmi s s i ons , and cont ro l l i ng t he consump t i on o f  

c ompu t a t i onal and s e rvi c e  re sourc e s , a s  de s c ribed be low 

in more det a i l . 

Agent s e rver 2 0  i s  re spons ive to various c ommands 

1 5  whi c h  i t _ may rece ive f rom a u s e r , f o r  examp l e , v i a  

graph i c a l  u s e r  i n t e r f ace 1 2  o r  vo i c e  u s e r  i nt e r f ac e  1 6 . 

The s e  commands c an be o f  three type s : agent c ommands , 

agent t emp l a t e  commands , and se l e c t ion commands f o r  

s e l e c t i ng agent s and agent t emp l a t e s . Each o f  t he s e  

2 0  typ e s  o f  commands i s  exp l a i ne d  be l ow i n  more det a i l .  

Agent s e rve r 2 0  execu t e s  the s e  commands dur i ng i t s  

ope ra t ion . 
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The func t i ona l i ty o f  agent s e rver 2 0  can be 

performed by any s u i table proc e s s o r  such as a mai n -

f rame , f i le s e rve r , work s t a t ion , o r  o t he r  suitable dat a  

proc es s ing f a c i l i t y  running approp r i a t e  s o f tware . 

5 Agent s e rver 2 0  may operate under t he control of any 

s u i table ope ra t ing s ys t em such a s  MS - DOS , Mac iNTOSH OS , 

WI NDOWS NT , W I NDOWS 9 5 , OS / 2 , UNI X , XEN I X ,  GEOS , MAGI C  

CAP , and t he l ike . 

1 0  Computat i ona l Re sources 

A number o f  c ompu t a t i ona l re s ou rc e s  2 1  are 

ava i l ab l e  t o  agent s e rver 2 0 . I n  genera l ,  

compu t a t i on a l  resources 2 1  are resou rc e s  provided or 

supported by a comput e r - based sys t em ( Figure 2 )  havi ng 

1 5  one o r  more p roces s ors , data - st orage devi ce s , 

interface s ,  su i t ab l e  conne c t i ons , e t c . Computat i onal 

re sources 2 1 ·  i n c l ude p roce s s ing t ime , memory s torage 

spac e , and t he l ike . As de s c r i be d  he re i n , 

compu t a t i ona l r e s ourc e s  2 1  may be " consumed" or "used 

2 0  up" dur i ng t he opera t ion o f  net wo rk system 2 .  
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Agent s 

A number o f  age n t s  2 2  a re i n  commu n i ca t i on with 

agent server 20 . Eac h  agent 2 2  i s  assoc iated w i t h  a 

part i cu l ar user ( e . g. ,  a subscri be r  or an individual 

5 a f f i l i a t e d  with the serv i ce prov i d e r )  , whi c h may be 

deemed t o  be t he "pri nc ipa l "  for.the re spect ive agent .

Genera l l y speak i ng , agent s 2 2  can be cons idered to be 

persona l s o f t ware a s s i s tant s with authori ty de l egated 

by the re spe c t ive princ ipa l s . Tha t i s , e ach agent 2 2  

10 may be impl eme nted as a s o f t ware appl i ca t i on ,  program , 

or proce s s  whi ch autonomou s l y , and pos s ib l y  

cont i nuou s ly , runs o n  beha l f  o f  i t s  princ ipa l . As 

such , an age nt 2 2  may be vi ewed by i t s  principa l as an 

e le c t ronic ext ens ion the reo f . A par t i c u l a r  princ ipa l 

1 5  may emp loy a p l ura l i ty o f  agen t s  i2 , each o f  whi ch 

s e rves only t hat p r i ncip a l  . .  

The s o f t ware app l i c a t ions for imp l ement ing agent s 

2 2  may each c ompr i s e  a t ext f i l e  o r  doc ument i n , for 

examp l e , a format pre s c r ibed by e X t en s i b l e  Markup 

20 Language (XML ) . XML i s  a sub s e t  o f  St andard 

Genera l ized Markup Language (SGML) and , l ik e  SGML , i s  a 

met a - l anguage - - i . e . , a l anguage for spe c i f y i ng markup 
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l anguages .  One such markup l anguage i s  Agen t  

De f in i t i on Format (ADF ) deve loped by Gen e ra l  Mag i c, 

I nc . Va rious spec i f icat ions for ADF a re d i s cu s s e d  i n  

d et a i l i n  m i c ro f i c he Appendix C, i n  accordanc e w i t h  an 

embodiment o f  the present invent ion . A markup l anguage 

such as ADF u s e s  t ags to provide.programming l anguage 

cons t ruct s to t ext . The s e  t ags , wh ich may compr i s e  

i n s t ruct i on s  enc losed i n  ang led bracke t s , a r e  inserted 

be fore and a f t e r  t he t ext a f f e c t e d . Agen t  s e rve r 2 0  

10 can i n t e rpret t he t ags and t ext of an ADF document t o  

cause a respe c t ive age nt 2 2  to act . Exemp l a ry code for 

a number of agent s 22 i s  provide d  i n  microf i che 

Append ix D ,  in accordance w i t h  an embodiment of t he 

pre s e n t  invent i on . 

1 5  Agent s 2 2  are t as k - based . That i s , each agent 2 2  

i s  respon s i b l e  for performing a part icu l a r  t a s k  o r  s e t  

o f  t as k s  on behal f  o f  t he respect ive princ ipa l . The se 

t a s k s  may inc lude , for examp l e , answe r i ng t e lephone 

c al l s , tak ing voice ma i l  mes s age s , p lacing t e l ephone 

20 c a l l s , not i f ying t he u s e r  of re cent ly rec e ived me s s age s 

( vo i c e  ma i l  and/o r  e - ma i l ) , de l i ve r i ng me s sage s , 

s e t t ing up mee t ings/appoint ment s , gat he r ing 
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inf o rma t i on ,  negot i a t ing dea l s ,  t ransac t i ng e le c t roni c 

commerce, e t c .  

Agen t s  2 2  c a n  b e  "s tandard" o r  "cu s t omized . "  A 

s ta ndard agent i s  one whi ch may be wr i t t en and/or s e t -

up by the s ervi c e  provide r . I n  gene ra l , s tandard 

age n t s  perform tasks tha t  many u�e r s  ( e . g. ,  

sub s c ribers ) each wou ld des i rably have performed on hi s 

or h e r  beha l f . Suc h  tasks may inc l ud e  o rganizing 

mee t i ngs and de l ive r i ng me s sage s. A separa t e  copy o f  a 

10 s t andard ag�nt may be engaged or s e l e c t e d  by each user 

1 5  

who wi shes to have t he respe c t ive tasks performe d . 

Thus ,  many s t andard agent s ,  each performing t he same 

sort of tasks but for di f f e rent u s e r s ,  may exi s t  in 

network sys tem 2 .  

I n  cont ra s t , a c u s t om i ze d  agent i s  one whic h  i s  

wri t t en and/or s e t  u p  by a_par t i �u l ar subscriber or 

group of subsc r ibers to p e r f orm c e r t a i n  t a s ks whi c h  are 

uni que to that sub s cr iber or group . For example, a 

part i cu lar subscriber or group may work in t he real 

2 0  e s t a t e  indu s t ry and t hus des i re t o  have c e r t a i n  tasks 

rel a t e d  t o  re a l  estate t rans a c t ions performed for 

him/he r o r  them . I n  t h i s  c a s e ,  s uc h  s ubscribe r  or 
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group o f  subscribers may customize o r  c re a t e  one or 

more agent s tha t  addres s  the s pe c i a l i ze d  needs o f  the 

subscri ber or group . Furthermore , a t h i rd party may 

custom i ze or crea t e  agent s for subscribers or groups 

5 wh ich are unab l e , unwi l l ing , or l ack the sophi s t i ca t i on 

t o  do s o  for t hems e lve s . Such a�e n t s  c u s t omized by a 

t hi rd party can be made commerc i a l l y  ava i l able t o  

subscribers and o t he r  u sers . According l y , network 

system 2 i s  ext en s i b l e  in the sense that subscribers 

1 0  and/or t h i rd part i e s  may program c u s t om i zed age n t s  2 2  

accord i ng t o  part icu l ar needs . 

The c u s t om i zat i on o f  age n t s  2 2  c an be accomp l i s he d  

using an e l e c t roni c  u s e r  dev i c e  (e.g. , de sktop 

compu t e r )  commun i ca t i ng w i t h  network sys tem 2 via 

1 5  graphi cal u s er int erface 1 2 .  I n  one e mbodi ment , t he 

service provi der may maintain a webs i t e  whi ch u s e rs c an 

acces s  f or cus t omizing agent s 2 2 . 

Whi l e  perform i ng t he respec t i ve t a s k s , age n t s  2 2  

may u s e  o r  consume various compu t a t i onal res ourc e s  2 1  

2 0  ( e . g . , memory s torage space , proce s s i ng t ime , and t he 

l ike )  . Furt hermore , agents 2 2  may a l s o  u s e  or consume 

various s ervi ce re sources (de scribed below in more 
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de ta i l )  during the p e r f o rmance o f  the i r  re spec t ive 

t as k s .  The consumpt i on of compu t a t i ona l and s e rvice 

resource s by var i ous agent s 22 can be mon i tored , and 

t he respect i ve princ ipa l s  charged f o r  t he same . 

I n  one e mbodiment , e ach agent 22 i s  given 

perm i s s ion t o  consume up t o  a pre - authori ze d  amount o f  

each compu t a t i onal re source and each s e rv i c e  re source 

tha t  the agent may u s e  when per forming i t s  respe c t ive 

task (s ) . For each compu t a t i ona l re source , t he rel evant 

1 0  permi s s i on const i t ut e s  a "computa t i onal perm i s s i on . "  

Fo r each s e rv i c e  re source, the re levant perm i s s ion 

cons t i tu t e s  a "se rv i c e  perm i s s ion . "  W i t h  respect to a 

part i cu l a r  agent 2 2 , the computat i ona l and s e rv i c e  

permi s s i on s  e n s u r e  that o t he r  agen t s  2 2  (ac t ing on 

1 5  beha l f  o f  the same or o t he �  princ�pa l s /us e rs ) have 

adequat e  comput at i ona l and s e rv i ce resourc e s , even in 

t he c a s e  o f  a ma l ic ious ly or i ncorrec t ly programmed 

custom i z e d  agent. 

A l ternat ive ly ,  a comput at i ona l or a s e rv i c e  

2 0  perm i s s i on may be a s s o c i a t e d  w i t h  a part i cu l ar 

princ ipal and spec i f i e s  a prede t e rmined amount o f  a 

respe c t ive res ource whi c h  i s  a l l owed t o  b e  consumed on 
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behal f o f  that princ ipa l . That i s ,  mul t ip l e  age n t s  2 2  

havi ng the s ame princ ipa l may each u s e  t he same 

resource . By authori z ing a prede t e rmined amount o f  

re source f o r  t he princ ipa l , the a s so c i at e �a�ent s 2 2  

5 a re given a "pool" o f  that res ource f rom which t o  draw . 

I n  one embodi ment , each ageQt 2 2  may d i re c t  i t s  

own movement (i . e . , t ransport at ion ) through a compu t e r-

based sys t em (Figure 2 )  by execut ing an i n s t ruc t ion 

which ident i f ie s  a de s t inat ion compu t e r  w i t h in t he 

1 0  comput e r-based sys t em and d i re c t s  that t he part i c u l a r  

agent 2 2  be t ransported there . Whi l e  e xe cut ing w i t hin 

the de s t i na t ion compu te r , t he agent may have acce s s  t o  

informa t i on which i s  n o t  ava i lable e l se where in the 

comput e r-based sys t em . The part i cu l a r  age nt can acce s s  

1 5  and use t ha t  informa t ion t o  det e rmine another 

de s t ina t ion comput e r  to
. 

whic h  the agen t  s hou l d  t rave l . 

Agen t s  2 2  are created f rom agent t e mpl at e s . An 

agent t empla t e  can be a "blueprint" f o r  one or more 

agents 2 2 . I n  ob j ect - oriented t e rm i no l ogy , each agent 

2 0  2 2  i s  an obj e c t  and each t empl a t e  i s  an agent c l a s s  

f rom whi ch agent s 2 2  can b e  created b y  i n s t ant i a t ing 

t he c l a s s/t emp l a t e . I n  one embodiment , an agent 
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t e mp l a t e  i s  e s sent i a l ly an agent obj e c t  in i t s  in i t i a l  

s t ate. A ft e r  the agent has been c reated , it may be 

execut ed. During execu t i on ,  the agent obj e c t  begi n s  t o  

rece ive event s ,  handl e  the s e  event s ,  and so change i t s  

5 s t at e . 

In acco rdance w i t h  an embodiment o f  t he pre sent 

invent ion , ne twork s ystem 2 a l l ows-u s e r s  { e. g. , 

subscribe r s )  to crea t e , cop y , mod i fy ,  e d i t , or de l e t e  

agent s 2 2  and t he a s s o c i a t e d  t emp l a t e s  a s  des i red , 

1 0  thereby a f fording extens ibi l i ty. 

S e rvices 

A numb e r  o f  s e rv i c e s  24  may each compri s e  one or 

more s o f t ware app l i c a t ions p rov i d i ng vari ou s  

1 5  c apabi l i t ie s  t ha t  a r e  ava i l ab l e  to a princ i pa l . Each 

s e rvice 24 may b e  u t i l i ze d  by one or more agen t s  22 i n  

o rder t o  perform t he i r  re spec t ive tasks. For examp l e ,  

one serv i c e  2 4  may support c a l l proces s ing ,  i nc luding a 

voice mai l  s y s tem. W i t h  t h i s  s e rv i ce 2 4 , an agent 2 2  

2 0  may place a n  outgo i ng t e l ephone c a l l  f o r  i t s  principa l , 

answer an i nc oming t e lephone ca l l  for the princ ipa l , 

and record a voi ce me s s age f rom a ca l le r. Anothe r  
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e xemp l a ry s e rv i c e  2 4  may support an e le c t ron i c  ma i l  { e -

mai l )  system . W i t h  an e - ma i l  serv ic e , an agent 2 2  may 

c o l l e c t , f o rwa rd , and s tore e - mai l  mes s age s addres s e d  

t o  t he respect ive principa l , genera t e - -e-ma i l  me s sages 

5 f o r  the princ ipa l , and not i fy t he pri nc ipal when new e -

ma i l  me ssages have been rec e i ve d . Ye t ano t he r  

exempla ry s e rvice 2 4  may support an e l e c t ronic 

appointment book . Wi t h  this s e rvice , an agent 2 2  can 

p l an a sche du l e , check c on f l ic t s  the rewi t h ,  and 

1 0  organ i z e  various mee t ings , intervi ews, e t c .  for i t s  

respec t ive princ ipa l . S t i l l  another e xemp l ary s e rv i c e  

2 4  c a n  support an e l e c t roni c  addres s  book which 

mainta ins i n fo rmat i on about one or more con t a c t s  w i t h  

whom a princ ipa l may int e rac t . The i n f orma t i on 

1 5  ma inta ined f o r  each o f  t he s e  contact s  may i nc l ude t he 

contact's name , t i t l e , emp l oye r ,  bus i ne s s  addre s s , home 

addre s s , e - ma i l  addre s s , work phone number , home p hone 

number ,  and t h e  l ike . S t i l l  yet ano t h e r  s e rv i ce 2 4  can 

support on - l i ne da t a  ret r i eval for var i ou s  i n f orma t i on . 

2 0  W i t h  t h i s  s e rvi c e , an agent 2 2  can re t r i eve e l e c t ron i c  

cop i e s  o f  pe r i od i ca l s  (e . g . , newspapers , maga z ines , 

e t c . ) and the l a t e s t  quo t e s  f o r  stocks , bonds , mutual 
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f unds , e t c . I n  order t o  use a par t icular s e rvice 2 4 , 

an agent 2 2  mu s t  f i rst be aut ho r i z ed to do so. Thi s  

aut hor i t y  may b e  gi ven by t he s e rvice provider and/or 

t he respe c t i ve principa l . 

I n  one embodiment , a plura l i t y  o f  s e rv i c e s  2 4  may 

be used by a part i cular age nt 2 2 .which ac t s  a s  a 

"vi rtual a s s i s tant" for i t s  respective princ i pa l . Thi s  

virtual a s s i s t ant may , f o r  examp l e , answer a n  incoming 

t e lephone c a l l , ide nt i fy t he c a l l e r , schedu l e  a mee t ing 

1 0  between t he c a l l e r  and the princ ipal , and gene ra t e  an 

1 5  

2 0  

e-ma il me ssage not i f ying t he princ ipa l of such meet ing . 

Add i t iona l s e rv i c e s  2 4  can be used (by t h i s  agent 2 2 )  

by extending o r  cus t omi z ing t he agent, as de s c r i bed 

he re in . 

S e rvice Resources 

One or more se rvice re s ource s 2 5  can support each 

s e rv i c e  2 4 . I n  one embod i me n t , a t  l ea s t  a p or t ion of 

s e rv i c e  re sources 25 can be i n t egral t o  the r espe c t ive 

s e rv i c e s  2 4 .  I n  genera l , a s e rv i c e  resource 2 5  i s  a 

re source which enab l e s  a s e rv i c e  to be performe d . For 

example, f o r  a call proc e s s i ng s e rvice , serv i c e  
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resourc e s  2 5  may inc l ude a t e l ephone , an answe ring 

machine , a t e l ephone l i ne , a local t e l ephone prov ider 

s e rvi c e , a l ong - d i s tance t e l ephone provider s e rvice , 

e t c . As ano t he r  examp l e , for aQ on�l ine data re triev a l  

5 s e rvice , s e rvice re sources 2 5  may inc l ude a t e l ephony 

conne c t i on , a modem f o r  on - l ine commun icat ion , an on -

l i ne.dat ab a s e  provider s e rv i c e , e t c . As ye t another 

examp l e , for an e-ma i l  s e rv i c e , s e rv i c e  resources 2 5  

may inc l ude an I n t e rne t connec t ion and d i s k  space for 

1 0  stor ing e - ma i l me s s age s . 

At l e a s t  some of service re s ource s 2 5  may compris e  

di s cre te uni t s  wh ich are "consumed" dur i ng u t i l i zat ion 

o f  the re spe c t ive re source by an agent 2 2 . For 

examp l e , a s e rv i c e  resource 2 5  re l at e d  t o  t e lephony 

1 5  s e rvic e s  (e . g . , vo i c e  mai l  and c�ll p l ac ement ) may 

compri s e  uni t s  o f  l ong - d i s t ance c a l l ing t ime whi c h  are 

consumed as an agent 22 p l aces one o r  more ca l l s 

ut i l i z ing such s e rv i c e s  2 4 . Likewi s e , a service 

resource 25 re l a t e d  t o  on - l i ne data ret ri eva l may 

2 0  compri se uni t s  o f  data - acce s s  t i me o r  i nqu i ry which are 

consumed a s  an agent re t r i eve s data (e . g. ,  s tock 
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quot e s , newspaper art i c l e s , e t c . )  u t i l i z ing t he 

respe c t ive s e rv i c e  2 4 . 

Service Wrappe rs 

A number of s e rv i c e  wrappers 2 6  l i nk serv i c e s  24 

and re spe c t i ve s e rv i c e  resources 2 5  to agent s e rver 2 0. 

I n  the dep i c t e d  embodiment , a separate s e rv i c e  wrapper 

2 6  is provided for each s e rv i c e  2 4 . Each s e rv i c e  

wrapper 2 6  c a n  med i a t e  t he interact ion be tween a 

1 0  service 2 4  ( and i t s  respect ive re sourc e s  2 5 )  and t he 

rema inder o f  programmab l e  func t iona l i t y  component 4 .  

I n  one embodiment ,  at l e a s t  a por t ion o f  serv i c e  

wrappers 2 6  c a n  b e  i n t egra l  t o  t he respect ive s e rv i c e s  

2 4  and/o r  serv i c e  resourc e s  2 5 .  S e rv i c e  wrappers 2 6 , 

1 5  i n  conj unct io� w i t h  agent s e rver 2 0 , may act a s  

"gatekeepers" t o  t he r�spec t ive s e rv i c e s  2 4 . Tha t i s , 

a s e rvice wrappe r  2 6  gran t s  acce s s , to a respec t i ve 

s ervice 2 4 , only t o  age n t s  2 2  whi c h  have been 

authori z e d  t o  u t i l i z e  such s e rvice . For examp l e , a 

2 0  vo i c e  me s s age he l d  by a s e rvice 2 4  suppor t i ng vo ice 

ma i l  i s  acce s s ib l e  only by an agen t  2 2  which has 

autho r i ty f ro m  the use r  f o r  whom t he mes s age was l e f t . 

- 3 6 -

Page 710 of 820



4 6 0 0 3 8  V2 

M-601.1. US 

S im i l a r l y ,  f o r  a s e rv i c e  2 4  support ing c a l l  answe r i ng , 

t he respe c t ive serv i ce wrapper 2 6  only a l lows agent s 2 2  

having autho r i ty f rom a part icu lar u s e r  t o  answer 

t e l ephone ca l l s  p l aced t o  a numb e r  a s s ociated w i t h  such 

5 a u se r . 

S e rvice wrapp e rs 2 6  enab l e  �ommuni c a t ion be tween 

s e rv i c e s  24 and agent s e rve r 2 0 , for examp l e , by 

c onve rt ing be tween a compu t e r  language ( or i ns t ruc t i on 

s e t ) used w i t h in agent s e rver 2 0  and t he c ompu t e r  

1 0  language ( or i n s t ru c t ion s e t ) o f  the respe c t ive s e rv i c e  

2 4 . For thi s purpo s e , i n  one embodiment , each s e rv i c e  

wrapp e r  2 6  may be impl emented , a t  l e a s t  i n  part , w i t h  

an app l icat i o n  programming interface ( AP I ) . An AP I 

a l low s  a c c e s s  t o  t he respe c t ive serv i c e  2 4 , t he reby 

1 5  pragmat ica l l y expos ing t he c apab i li t ie s  o f  t he s e rv i c e  

2 4  t o  one or more age n t s 2 2 . Tha t i s , e a c h  s e rv i c e  

wrapp e r  2 6  l e t s  any agent { having t h e  p roper 

authori zat i on )  u s e  t h e  respe c t ive s e rv i c e  2 4 .  A 

s e rv i c e  wrappe r  2 6  may a l so a l low agent s e rv er 2 0  t o  

2 0  rep l a c e  one s e rvice 2 4  w i t h  ano t he r  s e rvi c e  2 4  o f  t he 

s ame type , but located on a d i f f e rent c ompu t e r , w i t hout 

any int e rrupt i on to principa l s . This ope ra t ion o f  a 
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serv i c e  wrappe r 2 6  i s  hidden or inv i s i b l e  to users , and 

thus , s e rv i c e  wrappers 2 6  prov ide a poi nt o f  

abs t ract ion be tween the respec t ive serv i c e  2 4  and agent 

s e rve r 2 0 . 

Furthermo re , a t  least s ome o f  s e rv i c e  wrappe r s  2 6  

may mon i tor t he amount o f  s e rv i c e  re sou r c e s  2 5  expended 

or o t he rw i s e  consumed by one or more aut hori zed agent s 

2 2  when u t i l i z i ng the re spe c t ive s e rv i c e  2 4 . For 

e xamp l e , a s e rv i c e  wrappe r 2 6  may ident i fy the 

1 0  respe c t ive s e rvice resource 2 5  to agent server 2 0 , 

a l l ow agent s e rver 2 0  t o  impose a prede t e rmined l im i t  

o n  e a c h  autho r i z ed agen t 's u s e  o f  such s e rvice resource 

25 ( i . e . , a l l oc a t e  a prede t e rmined amount o f  serv i c e  

re source 2 5  for e a c h  agent) , and deb i t /credi t t he 

1 5  amount consumed f rom t he prede t e rmined amount 

previou s ly a l l o c a t e d  for the agent 2 2 . Thus , each 

s erv ice wrapp e r  2 6 ,  in conj unct ion with agent s e rver 

2 0 ,  contro l s  an agent's consump t i on of s e rvice 

re sourc e s  2 5 , t he re by ensuring t ha t  an agent 22  doe s  

2 0  not u s e  more t han a prede t ermined amount o f  resource 

whe n pe r forming i t s  respect ive t a s k  or tasks . I n  t h i s  

way , s ervic e  wrappers 2 6  pro t e c t  aga i n s t  the ove r -
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c on sumpt ion , whe t h e r  int ent ional o r  inadver t ent , o f  t he 

respe c t i ve s e rv i c e  re sources 2 5 . A s e rv i c e  wrapper 2 6  

t hu s  serves t o  ensure that su f f ic i ent uni t s  o f  a 

s e rv i c e  resource 2 5  are ava i l a b l e  _f 9r each agen t  2 2  

authorize d  t o  ut i l i ze t he res pect ive s e rv i c e  2 4 . In 

addi t ion , a s e rv i c e  wrapper 2 6  may ma i n t a i n  a re cord o f  

t h e  amount o f  s e rv i ce resource 2 5  c onsumed by various 

agen t s  2 2  so t ha t  the appropri a t e  u s e r s /p r i n c i pa l s  can 

be b i l l e d  according ly . 

Operat ional Ove rvi ew 

I n  ope ra t i on ,  one or more age n t s  2 2  may be s e t  up 

for each u s e r  who i s  a subscribe r to t he s e rv i c e s  

o f fe red b y  the ope rator/provider o f  ne twork sys tem 2 .  

1 5  The s e  agen t s  2 2  can be s t andard (i . e . , s e t  u p  by the 

s e rv i c e  provider )  or cus t omi z e d  ( i . e . , s e t  up by the 

re spect ive use r )  . Each agent for a part i c u l a r  u s e r  

performs o n e  or more t a s k s  o n  beha l f  o f  t hat u s e r . 

Thes e  tasks may inc l ude answer ing c a l l s, t ak i ng vo i c e  

2 0  mai l  mes sage s , p l a c i ng c a l l s , not i fying t he u s e r  o f  

rec e n t l y  re c e ived e - ma i l , set t ing up app o intme nt s ,  

nego t i a t in g  dea l s , t ransact ing e l e c t ronic c omme rc e , 
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e t c . To perform t he s e  t a s ks , each agent 2 2  u t i l i ze s  

one o r  more s e rv i c e s  2 4 , dur i ng whi ch i t  may consume 

var i ous respe c t ive s e rv i c e  re sourc e s  2 5 . Ac c e s s  t o  

each service 2 4  i s  granted b y  t he respect�ve s e rvice 

5 wrapper 2 6 , whi c h  may a l s o  moni tor t he amount o f  each 

respe c t ive s e rv i c e  res ource 2 5  consumed to ensure that 

no part icular agent 2 2  u s e s  more t han an amount 

authori zed for t hat agent when performing i t s  spec i f i c  

t a s k ( s ) . Thi s  prote c t s  both t he autho r i z ing 

1 0  u s e r/subs criber and t he s e rv i c e  provider aga i n s t  undue 

1 5  

consumption o f  s e rv i c e  re s ou r c e s  25 . Via a s u i t able 

i n t e r face ( e . g . , graph i c a l  u s e r  interface 12 or vo ice 

user inter face 1 6 ) , a u s e r  may dire ct , command , 

ins t ruc t , o r  o t he rwi s e  c ommun i ca t e  w i t h  each o f  h i s  or 

her respect ive age n t s  2 2 . At any t ime , a u s e r  c an 

exte nd the s e rv i c e s  provi ded t hereto by c u s t omi z ing 

exi s t ing agent s 2 2 , o r  a l t e rna t ive l y ,  emp l oy i ng { and 

pos s ibly cus t om i z ing addi t iona l )  age n t s  2 2 .  

I n  t h i s  manne r ,  t he pres e n t  invent ion enab l e s  

2 0  subscr ibers o f  a network s e rv i c e  provided by ne twork 

sys t e m  2 to c r e a t e  and emp l oy personal agent s 2 2  
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u t i l i z i ng s e rv i c e s  2 4  in a manner that i s  s a f e  and 

s ecure for t he subscribers and t he s e rv i c e  provi de r. 

Compu t e r - Ba s e d  Sys tem I mpl eme n t at ion 

Figure 2 is a s imp l i f i e d  d i agram of an exemp l ary 

compu t e r - ba s e d  sys t em 3 0  tha t  can be used t o  imp l ement 

ne twork sys t em 2 s hown in Figure 1 .  · Re f err i ng to the 

embod iment s hown in Figure 2 ,  c ompute r - based sys tem 3 0  

can inc lud e  a c ommun i c a t ions hub 1 0 0 0  and a f i rewa l l  

1 0  1 0 0 2  whi c h  support a n  interface be tween c ompu t e r - based 

sys tem 3 0  and t he I nt e rnet . Co l l e c t i ve l y ,  

c ommu n i c a t i ons hub 1 0 0 0  and f i rewa l l  1 0 0 2  p rovide 

c ommun i ca t ion , p ro te c t ion , and security between t he 

rema inder o f  c ompu te r - based s y s t em 3 0  and t he I n t e rne t . 

1 5  Hub 1 0 0 0  and f i rewa l l  1 0 0 2  a l l ow u s e rs t o  i n t e r a c t  wi t h  

c ompu t e r - ba s e d  sys t em 3 0  us i ng an e le c t roni c  u s e r  

devi c e , wh i c h may support a graphical u s e r  i n t e rf a c e  1 2  

(Figure 1 )  . 

A swi t ch 1 0 0 4  enab l e s  communicat ion wi t h  c omput e r-

2 0  based sys t em 3 0  v i a  a t e l ephone i n s t rument. Swi t c h 

1 0 0 4  a l lows u s e rs to i n t e ra c t  w i t h  compu ter-b a s e d  

s y s t e m  3 0 ,  for examp l e , via a vo i c e  user i n t e r f ac e  1 6  
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{Figure 1} . A call detail records data base 100 5 is 

coupled to switch 1004. This data base 1005 stores 

information relating to calls received by or initiated 

out of computer-based system 30.· For each call, such 

5 call-related information may specify calling party, 

called party, telephone number of outside party, date 

of call, time of call, duration of �all, -�ost of call, 

and the like. 

A plurality of fast Ethernet hubs 1006 are coupled 

10 to firewall 1002 and switch 1004. Fast Ethernet hubs 

1006 support a local area network {LAN) for computer-

based system 30 and enable the routing of information 

signals therein. These Ethernet hubs 1006 may 

implement the Fast Ethernet technique in which 

1 5  information i s  transferred at a rate of 100 Mbps. 

One or more application server clusters 1008 are 

coupled to fast Ethernet hubs 1006. Each application 

server cluster 1008 may comprise a plurality of servers 

which provide processing capability to support various 

2 0  functions, such as, for example, speech recognition, 

speech synthesis, pronunciation generation, speech 
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p l ayback , e t c . As such , app l i ca t ion s e rver c lu s t e r s  

1 0 0 8  may support a vo i c e  u s e r  interface 1 6  {Fi gure 1 )  

A numbe r o f  sub- sys t ems 1 0 1 0 , 1 0 1 2 , 1 0 1 4 , 1 0 1 6 , 

1 0 1 8 , 1 0 2 0 ,  1 0 2 2  are a l so coup l e d-to fas t E t h e rnet hubs 

1 0 0 6 . Eac h  o f  these s ub - systems may comp r i s e  one or 

more s e rve rs , data s to rage devices , and other hardware 

c ompone n t s . The serve rs provide proc e s s ing capabi l i ty ,  

and the data s t orage device s provide data s to rage 

capab i l ity . 

At l ea s t  a port ion o f  the sub-sy s t ems in comput e r -

based system 3 0  may s upport one o r  more s e rv i c e s  2 4 , 

and the resp e c t ive s e rv i c e  wrappers 2 6  and s e rv i ce 

re sourc e s  2 5  {F igure 1 ) . For examp l e , as s hown in 

Figure 2 ,  sub - sys tems 1 0 1 0 , 1 0 1 2 , 1 0 1 4 , 1 0 1 6 , and 1 0 1 8  

1 5  s upport an e -ma i l  s e rv ic e , a vo i c e  mai l  s e rv i c e , a 

pag ing/fac s imi l e  s e rv i ce , an addre s s  book and c a l e ndar 

s e rv i c e , and-· a bus ine s s  news and s tocks i n f ormat ion 

s e rv i c e , re spec t ive l y. 

The rema i n i ng sub - sys t ems support o t h e r  

2 0  ope rat i ona l aspe c t s  o f  c ompu t e r - based sys t em 3 0. I n  

part i cular , a s  s hown , sub - s ys t em 1 0 2 0  mai n t a i n s  

p ro f i l e s  f o r  o n e  or more subsc ribers to a n et work 
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sys tem 2 .  For each subs c r i be r ,  a prof i l e  may i nc l ude 

the name of the sub s c r i be r ,  the home addre s s  o f  t he 

sub s c ribe r , t he b i l l i ng addres s  o f  the s ubscr ibe r ,  an 

e - ma i l  addre s s , a t e l ephone numbe r ,  a l i s t ing of a l l  

5 age n t s  opera t ing for t he subs cribe r , the comput a t i ona l 

and serv i c e  perm i s s i on s  granted �o the sub s c r ibe r's 

agent s ,  and the l i ke. Sub - system 1 0 2 2  mai nt a ins 

various rul e s  for the ope ra t ion o f  ne twork sys tem 2 .  

For exampl e ,  such ru l e s  may gove rn how ne twork sys t em 2 

1 0  proc e s s e s  incoming e - ma i l  me s s age s f o r  part icu l a r  

sub s cribers ( e . g . , a subs criber may b e  paged upon t he 

de l ivery o f  me s s age s s at i s fying c e r t a i n  c r i te ria ) . 

Each o f  the s e rvers wi thin app l i ca t ion s e rver 

c l u s t e rs 1 0 0 8  and sub - syst ems 1 0 1 0 - 1 0 2 2  can b e  

1 5  impl emented u s i ng any o f  a numbe r o f  serve r hardware 

conf igurat ions runn i ns a sui t ab l e  s e rver ope rat i ng 

sys tem , such··as SUN SOLARI S , W INDOWS NT , OS/2 WARP , and 

NETWARE . Each d a t a  s to rage dev i c e  w i t h i n  app l i c a t ion 

s e rver c lu s t e r s  1 0 0 8  and sub - sys t em s  1 0 1 0-1 0 2 2  can be a 

2 0  ma s s  s torage s ub s ys t em o f  tapes o r  d i s k  drive s , whi c h  

i s  e l ec t ronica l ly c oup l e d  t o  the respe c t ive s e rvers. 

I n f ormat ion or dat a  support i ng each o f  graph i c a l  u s e r  
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i n t e r face 1 2 , voi ce u s e r  interface 1 6 ,  agent serve r 2 0 , 

agent s 2 2 , s e rv i c e s  2 4 , service res ou r c e s  2 5 , and 

s e rv i c e  wrappers 2 6  ( s hown in F i gu re 1) can be 

cont a i ne d  in the da t a  s to�age ae�fc e s . The s e rvers may 

5 re t rieve , proc e s s , and s tore thi s i n format i on into the 

dat a  s t orage dev i c e s .  

I n  o n e  embodiment ,  as s hown , app l i c a t ion s e rver 

c l u s t e rs 1 0 0 8  and sub - sys tems 1 0 1 0 - 1 0 2 2  a re l inked by 

t he s ame LAN .  I n  another embodimen t , a t  l e a s t  a 

1 0  port ion o f  appl i c a t ion server c l u s t ers 1 0 0 8  and/o r  sub -

sys tems 1 0 1 0 - 1 0 2 2  can be remote f rom the remainder and 

l i nked as a wide are a  ne twork ( WAN) ; consequent l y , 

c ompu t e r - based system 3 0  may provide a d i s t ri bu t e d  

network . 

1 5  Any one o r  a comb i na t i on o f  int e re s t ed part i e s  

( e . g . , sub s c r ibers , t hi rd par t i e s , o r  s e rv i c e  

prov i de r s ) can use comput e r - based s y s t e m  3 0  t o  col l e c t , 

ma i nt a i n , generat e ,  or proce s s  t he in forma t ion 

support ing graphical u s e r  i n t e r f a c e  1 2 , vo i c e  u s e r  

2 0  i n t e r f a c e  1 6 , agent server 2 0 ,  compu t a t i on a l  res ourc e s  

2 1 , agent s 2 2 , serv i c e s  2 4 , serv i c e  res ourc e s  2 5 ,  and 

s ervi c e  wrapper s  2 6 . Any o f  t he s e rve r s  or o t he r  
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c omputers i n  app l i cat i on server c lu s t ers 1 0 0 8  and sub -

sys t ems 1 0 1 0 - 1 0 22 ,  e i t her i ndividua l l y or i n  

combina t ion ,  can pe r fo rm t he func t iona l i ty o f  agent 

s e rve r 20 s hown in F i gu re 1 .  Furthermore , becaus e  

5 these s e rve r s  and o t h e r  compu t e rs are l inked toge t her , 

each can d i re c t ly acce s s  ( e . g . , s tore and re t r i eve ) a ny 

o f  t he informat i on de s cribed above , i f  necess ary . 

I n  one embod ime nt , agent s 22 may t rave l throughout 

the envi ronment o f  compu t e r - ba s e d  s y s t e m  3 0 . That i s , 

1 0  each agent 2 2  may move to the s e rvers and other 

1 5  

compu t e rs in app l i cat i on serve r c l u s t e r s  1 0 0 8  and sub -

sys t ems 1 0 1 0 - 1 0 22 ,  and a f t e rward , execute t he reon . As 

an agent 22 move s and execu t e s , i t  may perform i t s  

re spe c t ive t a s k s  o n  beha l f  o f  i t s  p rinc ipa l . 

The e l ement s o f  c ompu t e r - ba s e d  sys t em 3 0 , and the 

func t ions prov i ae d  t hereby , con s t i tu t e  c omputat ional 

re s ource s  21-wh i ch may be expende d , consumed , or used 

dur i ng t he ope ra t i on of network sys t em 2 { Fi gure 1 )  . 

I n  one embodime n t , t he consumpt i on o f  these 

20 comput a t i onal res ourc e s  21 by d i f fe rent agents 22 is 

mon i t ored s o  that no part i c u l ar agen t  22 ut i l i ze s  mor e  
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than a proport iona t e , prede termined , or a l l o t t ed s hare 

thereo f ,  as such age nt execut e s . 

Graph i ca l  Use r  I nt e r f a c e  (De t a i l s ) 

F igure 3 i l l u s t r a t e s  de t a i l s  f o r  a g raph i ca l  u s e r  

int e r f ace 1 2 , accord i ng t o  an embodiment o f  t he pre s ent 

inve n t i on . As depi c t e d , graph i c a l  u s e r  i n t e r f a c e  1 2  

compr i s es a web brow s e r  6 4  and a web s e rve r 6 6  which 

are c onne c t e d  via a l in e  6 8  suppo rt i ng I n te rne t 

1 0  commu n i c a t ion. 

Web brows e r  6 4  i s  a c l ient app l i c at i on that may 

re s ide on ( or i s  down l oaded to ) a c l i e n t  devi c e  such as 

a des ktop compu t e r . Such de sktop comput e r  pre f e rably 

has a t  least a "4 8 6 "  p roc e ssor o r  an operat ional 

1 5  equ iva l en t  and runs a s u i t ab l e  de sktop ope rat i ng 

sys t em ,  such a·s , · f or
.
'examp l e , MS - DOS , MaciNTOSH os, 

2 0  

WI NDOWS NT , WINDOWS 9 5 , OS/2 , UNI X , XEN I X , GEO S , or 

MAGI C  CAP . 

Web s e rver 6 6  i s  a s e rver app l ic a t i on t ha t  r e s i de s  

o n  a s e rv i c e  prov ider devi c e , such a s  a s e rve r . Such 

server can be any of t he s e rve r s  in app l i ca t ion s e rver 

c lus t e r s  1 0 0 8  or sub-sys t ems 1 0 1 0 - 1 0 2 2  of c omput e r -
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bas e d  system 3 0  s hown i n  Figure 2 .  

' 

We b s e rver- 6 6  may 

support a numbe r of web page s 7 0  which can be 

down l oaded f rom web server 6 6  to web browse r  6 4  a s  

appropriate dur ing operat ion . At l e a s t  one of thes e  

5 web page s 7 0  may cons t i tu t e  an agent_area 1 4  whi c h  i s  

ded i c a t e d  t o  t he a c t ivi t i e s  o f  creat ing new agent s and 

mani pu l a t i ng e xi s t i ng agent s .  

Commun i c a t ion l i ne 6 8  can be any l i nk c apabl e  o f  

support ing dat a  t rans f e r  be tween a c l i ent dev i c e  and a 

1 0  s e rvice p rovid�r device . For examp l e , commun i c a t ion 

l ine 6 8  may inc lude any comb i na t ion of an I ntegrated 

Servi c e s  Dig i t a l  Ne twork ( "I SDN" ) commun i c a t ion l ine , a 

hard - wi re d  l in e , o r  a t e lephone l i ne . Thi s enab l e s  

communi cat i on v i a  t he I n t e rne t , us ing any s u it ab l e  

1 5  protoco l ,  such a s , Transmi s s ion Contro l  

Protoco l /I n t erne t -Protocol (TCP/I P ) , I nt e rnetwork 

Packet eXchai1ge/S e quence Packet eXchange ( I PX/SPX)  , or 

Appl eTa l k . 

2 0  Vo i c e  Use r  I n t e r f a c e  (De t a i l s) 

Figure 4 i l l u s t ra t e s  det a i l s  for a vo i c e  u s e r  

interface 1 6 , a c c o rding t o  a n  embodiment o f  t he pre s e n t  
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invent ion . As s hown , vo ice use r i n t e rface 1 6  compri s e s  

a t e lephone i n s t rument 7 2  coup l e d t o  a t e l ephone s e rver 

7 4  v i a  a t e l ep hone l i ne 7 6 . 

Te l ephone i n s trume nt 7 2  i s  a u s e r  (e . g . , 

5 subs c riber) dev i c e  which may compri s e  a convent i ona l 

t e lephone . Te l ephone inst rument 7 2  may inc l ude a key 

pad for e n t e r i ng dua l tone mul t ip l e  f requency {DTMF )  

c ommands . 

Te lephone s e rver 7 4  i s  a s e rv i c e  provide r dev i c e . 

1 0  Such devi c e  may compri se any o f  t he s e rve rs i n  

1 5  

2 0  

app l i ca t i o n  s e rve r c l usters 10 0 8  o r  sub - sys tems 1 0 1 0 -

1 0 2 2  o f  compu t e r - based sys t em 3 0  s hown i n  F i gu re 2 .  

Te lephone s e rve r 7 4  may support a numbe r  o f  gramma r s , 

prompt s ,  and o t he r  speec h  func t iona l i t i e s  7 8  for 

e nabl i ng c ommun i ca t ion with a u se r . At l e a s t  one o f  

t h e s e  spe e c h' functional i t ie s  7 8  may cons t i t u t e  an agent 

area 1 8  wh i ch is dedicated t o  t he a c t ivi t i e s  of 

c re a t i ng n e w  agent s and manipu l a t i ng exi s t ing agent s  

22 . 

Tel ephone l ine 7 6  can be an ana l og t e l ephone l ine , 

a d i g i t a l  T 1  l ine , a digi t a l  T3 l ine , or a n  OC3 

tel ephony f e e d . 
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Agent Se rve r (De t a i l s )  

Figure 5 i l lu s t ra t e s  de ta i l s  for agent s e rve r 2 0 ,  

i n  accordance w i t h  a pre fe rred embodiment . Agent 

5 s e rve r 2 0  genera l ly funct ions to con t ro l , coord i na t e , 

and o t he rwi s e  manage t he overa l l  ope ra t i on o f  

programmab l e  func t i ona l i t y  c omponent 4 .  Thi s inc ludes 

t he use o f  ne two rk s ys t e m  2 by age n t s  2 2 . As depi c t ed , 

agent serve r 2 0  inc ludes an engine 4 2 , a s chedu l e r  4 4 , 

1 0  and one or more agent obje c t s  4 6 . 

S chedu l e r  4 4  ma inta ins an i n t e rnal c l ock , whi ch 

can keep t rack of rea l  t ime or e l apsed t ime . I n  one 

embodiment , s c he du l e r  4 4  may be supported w i t h  a p iezo -

e l e c t r i c  c rys t a l  o r  o s c i l lat ing c i rcu i t  imp l emented 

1 5  w i t h  t rans i s t o r s . S chedu l e r  4 4  genera l ly funct ions to 

t r igge r the f u r t he r  �xecut ion of part i c u l a r  a ge nt s 2 2  

by eng i ne 4 �·upon t he occurrence o f  c e r t a i n  e vent s .  

Such e vents may inc l ude t he l apse o f  a prede t e rmine d  

amoun t of t ime { e . g . , 2 4  hours} or t he oc currence o f  a 

2 0  spec i f ied t ime (e . g . , 6 :0 0 a . m . } . S chedu l e r  4 4  may 

ma int a i n  a record o r  s chedu l e  w i t h  a s epara t e  e n t ry for 

each t rigge r i ng e vent . S chedu l e r  4 4  may a l so re c e i ve 
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informat ion f rom e ngine 4 2 . Thi s  received in f o rmat ion 

may be used t o  c r e at e  new e n t r i e s  within s chedu l e r  4 4 . 

Agent obj ec t s  4 6  e ac h  correspond to a part i c u l ar 

agent 2 2  o f  ne two rk sys tem 2 ( Figure 1 )  . Each agent 

5 o b j e c t  4 6  can be an int e rnal repre sentat ion w i t h i n  

age n t  serve r 2 0  f o r  the corre sponding agent 2 2 . Agent 

o b j e c t s  4 6  c ompri s e  s o f tware obj e c t s , eac h  o f  wh i c h ,  in 

general, has ( i) an int e rnal s t at e  de f i ned by a numbe r 

o f  prope r t i e s , ( i i }  an int e rnal behavior de f ined by a 

1 0  number o f  me t hods , and ( i ii} an ext e rnal behavior 

de f i ned by a numbe r o f  f eat ure s . 

More simp ly , each agent obj e c t  4 6  i s  an 

organiz at ion o f  dat a and ins t ru c t i ons which are 

e xe c u t ab l e  wi thin agent s e rver 2 0 . In one embod iment , 

1 5  t he dat a repre s en t s  a "s t at e n  o f  t he agent obj e c t  and 

t he i n s t ruct i ons are·· grouped int o  t asks t hat are t o  be 

p e r fo rmed . The dat a may spe c i fy t he corre spond ing 

agent 2 2 , the serv i ce s 2 4  which may be ut i l i zed by t he 

agent , and the comput at ional and s e rvice perm i s s ions 

2 0  whi c h  have been granted t o  t he agent 2 2 . The 

i n s t ruct ions may c ompris e one or more event handl ers 

wh i c h  direct the corre s pond ing agent 22 upon the 
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occurrence o f  p rede f i ned event s . Each agent obj e c t  4 6  

may a l so comp r i s e  a pending event queue wh i c h  queues 

event s  to wh ich t he agent 2 2  shou l d , but has not ye t ,  

re sponded . 

Eng i ne 4 2  i s  i n  communicat ion w i t h  s c hedu l e r  4 4  

and agent obj e c t s  4 6 . I n  addi t ion , engine 4 2  i s  in b i -

d i r e c t ional c ommun i ca t i on w i t h  graphi c a l  u s e r  inte r face 

1 2 , vo i c e  user i n t e r f ace 1 6 ,  and serv i c e  wrappe rs 2 6 . 

Eng i ne 4 2  gene ra l ly cont rol s  and/o r  manages t he 

ope rat ion o f  agent s e rve r 2 0 . Engine 4 2  may be 

i mp l e mented a s  a c ompu t e r  proce s s , execut i ng w i t h i n  a 

compu t e r  s ys t em , whi c h  invoke s or manages o t he r 

p roc e s s e s  o r  rout ine s ,  and exe c u t e s  i ns t ru c t ions . Fo r 

e xamp l e , engine 4 2  can execut e  each age nt obj e c t  4 6  

1 5  whic h ,  in t u rn , may provide i n s t ru c t ions t o  eng i ne 4 2 . 

Engine 4 2  may funct i on to ident i fy each o f  the 

c omput a t ional p e rmi s s ions and s ervi c e  permi s s ions 

s pe c i f i e d  w i t h i n  an agent obj e c t  4 6  and to cont rol t he 

consump t i on , by t he corre spondi ng agent 2 2 , o f  the 

2 0  r e l e vant compu t a t iona l res ource s  2 1  and s e rv i c e  

r esourc e s  2 5 . A l s o , eng i ne 4 2  may invoke rou t i n e s  i n  

each o f  i n t e r f a c e s  1 2  and 1 6  and s e rv i c e  wrappers 2 6 . 
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Furthe rmore , engine 4 2  may rece ive and b e  re spons ive to 

inf orma t ion from t he s ame . 

I n  one embodiment , s chedu ler 4 4  may be cons idered 

to "create" pend i ng events t o  which eng i n e  4 2  responds 

by execut ing an agent's hand l e r  for such event . This 

i s  de s c ribed be low i n  more de t a i l .  

I n  an exempl a ry operat i on for agent s e rve r 2 0 ,  one 

agent obj e c t  4 6  may corre spond to an agent 2 2  whi c h  i s  

re spons ible for wak ing up i t s  princ ipa l a t  a c e rt a i n  

t ime each weekday morn ing . This t ime const i t u t e s  an 

eve nt for which schedu l e r  4 4  may contain an entry . 

Eac h  weekday , at t he appo inted t ime or s ho r t l y  be fore , 

schedu l e r  4 4  invokes eng i ne 4 2 . I n  re spon s e  eng ine 4 2  

exe c u t e s  the part i c u l a r  agent obj e c t  4 6 . When t h i s  

1 5  agent ob j ec t  4 6  is execu t e d ,  t he corre sponding agent 2 2  

(us ing the ' appropr.ia"t e s e rv ic e s  2 4 ) performs the task 

o f  waking up.the p r i n c i pa l , f o r  examp l e , by c a l l i ng the 

principal over a t e lephone or , a l t e rnat i ve l y ,  

gene rat ing a n  aud i b l e  a l arm o n  a n  e l ec t ron i c  u s e r  

2 0  dev i c e  (e . g . , a de sktop c omput e r )  . 

- 5 3 -Page 727 of 820



4 60 0 3 8  v2 

M - 60 1 1  US 

S e rvi ce Wrappe r ( De t a i l s )  

F i gure 6 i l l u s t r a t e s  de t a i l s  f o r  a s e rvice wrappe r 

2 6 , i n  accordance w i t h  a pre f e rred embod ime nt . A 

s e rv i c e  wrapp e r 2 6  genera l ly func t ions to med i a t e  the 

5 i n te ra c t ion betwe e n  a respec t ive s e rv i c e  2 4  and the 

rema inder o f  programmable func t i ona l i t y  c omponen t  4 .  

I n  one embodiment , s e rvice wrappe r 2 6  i s  a s so c i a t e d  

w i t h , and s upport s ,  onl y  a s i ng l e  s e rv i ce 2 4 . As 

s hown , s e rv i c e  wrapper 2 6  compri s e s  a conve rter 4 8  and 

10 a moni t or 50 . 

Conve r t e r  4 8  gene ra l ly funct ions to c onver t  

b e t w e e n  a c ompu t e r  l anguage {or ins t ruct ion s e t )  used 

wi t h i n  agent s e rve r 20 and a c omput e r  l anguage (or 

i ns t ru c t ion s e t ) u s e d  w i t h i n  t he respect ive s e rvice 2 4 . 

1 5  I n  one e mbod i ment , t he c omput e r  language o f  agen t  

s e rver 20 can be a h i gh - l eve l l a nguage , whe reas the 

c omput e r  l anguage o f  s e rv i c e  2 4  may be a l ow- l eve l 

l anguage . An agent 2 2  may comp r i s e  ins t ru c t ions o f  the 

set used in agent s e rver 20;  a s e rv i ce 24 may compri s e  

20 or i s sue ins t ruc t i ons of the set used t he re i n . 

As depic t ed , conver t e r  4 8  compr i s e s  an agen t -

s e rver - t o - s e rv i c e  conve rter 5 2  and a s e rvi ce - t o - agent -
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s e rve r conve r t e r  5 4 . Age n t - serve r - to-s e rv i c e  conve r t e r  

5 2  ope ra t e s  un i d i re c t iona l ly to conve rt f rom t he 

language ( e . g . , a h i g h - l eve l l anguag e ) used by agent 

s e rver 2 0  to t he language { e . g . , a l ow- l eve l l anguage ) 

used by t he corre sponding s e rv i c e  2 4 . S e rvi c e - to -

agent - s e rver c onve r t e r  5 4  a l so ope ra t e s  

unidire c t iona l ly ,  but i n  cont rast t o  conve r t e r  5 2 , 

c onve r t s  f rom t he l anguage ( e. g . , low - l eve l l anguag e ) 

used by s e rv i c e  2 4  into t he language ( e . g . , h igh - l eve l 

1 0  language ) u s e d  b y  agen t  s e rver 2 0 . 

Mon i t or 5 0  i s  coup l e d  by bi - d i re c t ional l in e s  to 

each of agen t  s e rve r 2 0  and t he respe c t ive serv i c e  2 4 . 

Moni tor 5 0  gene ra l ly func t i ons t o  mon i tor t he amount o f  

resp e c t ive s e rv i c e  resourc e s  2 5  expende d , used , or 

1 5  o t he rw i s e  consumed by one o r  more age nt s 2 2  whi c h  have 

been authori z e d  t o  acce s s  t he s e rv i c e  2 4 . Moni tor 5 0  

ident i f i e s  r·espe c t i ve s e rv i c e  re source s 2 5  t o  agent 

s e rver 2 0 , a l l ow s  agen t  s e rver 20 t o  impos e  a 

prede t e rmined l im i t  on e a c h  aut hor i z e d  agen t ' s  u s e  o f  

2 0  t he respe c t ive s e rv i c e  re source s 2 5 , and i n f o rms agent 

s e rver 2 0  of t he amount consumed agains t t he 

predet e rm i ned l im i t . The prede t e rmined l im i t  may be 
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de rived f rom a s e rv i c e  p e rmi s s ion for the respect ive 

agent 2 2 . 

Exemplary Se rvic e  Wrappe r s .  Servi c e s .  and S e rvice 

5 Re s ourc e s  (De t a i l s) 

1 0  

F igure 7 i l l u s t ra t e s  de t a i l s  for s pe c i f ic 

exemp l ary servi c e s , and t he i r  re spec t ive s e rvice 

wrappers and s e rv i c e  resource s .  I n  part i cula r , t he s e  

s e rv i c e s  inc lude a web s e rver service 8 1 , a web brows e r  

s e rv i ce 8 6 , and a ca l l  proc e s s ing s e rv i c e  9 1 . Ea ch o f  

exemp lary s e rv i c e s  8 1 , 8 6 , and 9 1  cons t i tu t e s  a user 

i n t e rface s e rvi c e ; that i s , these s e rvi c e s  81,  8 6 , and 

91 each provide s  a u s e r  i n t e rf ace by whi ch an agent 2 2  

can interact w i t h  a subsc r iber or t h i rd party . I n  

15 Figure 7 ,  the s e rv i c e s  and respect ive s e rvice resourc e s  

have bee 'n comblned beca�s e , w i t h  the s e  examp l e s , t he 

s e rv i c e s  and ·· re source s  are no t l ogi c a l l y  d i s t inct . 

Web s e rve r s e rv i c e  8 1  p rovide s a web s e rver f rom 

n etwork syst e m  2 (Fi gure 1 )  and can be u s e d ,  for 

2 0  examp l e , to not i fy a u s e r  about re c e n t l y  rece ived e -

ma i l  me s s age s . Web s e rver s e rvice 8 1  (and i t s  

respect ive s ervi c e  resourc es )  re s ides i n  network sys tem 
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2 and inc l ude s one o r  more web page s 8 4 . A web s e rve r 

s e rv i c e  wrapper 8 0  cont r o l s  a c c e s s  from the rema i nder 

of programmable func t iona l i ty compone nt 4 into web 

s e rver s e rv i c e  8 1  and i t s  a s so c i a t e d  serv i c e  re sourc e s . 

5 A web b row s e r  8 2  i s  c onnec t ed t o  web server s e rv i c e  8 1  

via an I n t e rne t l i ne 8 3 . Web brow s e r  8 2  may re s i de in 

a c l i e nt device . Web page s 8 4  can be down l oaded from 

web server s e rvice 8 1  to web brows e r  8 2 . Col l e c t i ve ly ,  

web s e rve r s e rvice 8 1 , web page s 8 4 , web browse r  8 2 , 

1 0  and I n t e rn e t  l ine 8 3  can imp lement a graph i c a l  u s e r  

1 5  

2 0  

interface w i t h  which an age n t  2 2  can i n t e ract w i t h  i t s  

princ i pa l  o r  anot her party . 

Web browser serv i c e  8 6  provide s  a web brow s e r  from 

ne twork sys t em 2 and can be u s e d , for examp l e , for on -

l ine da t a  a c c e s s  to s to c k  quot e s , news , e t c . Web 

brows e r  s e rv i ce 86 and i t s  r espect ive s e rvice re sou rc e s  
t - ' --. . - . . 

are res ident _ on network sys t em 2 .  A web b rowse r  

s e rv i c e  wrapper 8 5  prov i d e s  a c c e s s  from the rema i nde r 

of p rogrammable func t ional i ty component 4 i nt o  web 

browse r  s e rvice 86 and i t s s e rvice resourc e s . A web 

server 8 7  i s  connected t o  web browser s e rv i c e  8 6  vi a an 

I n t e rnet l i ne 8 8 . Web s e rver 8 7  re s i de s  i n  a webs i te 
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s e rve r dev i c e  and may compri s e  one or more web page s 8 9  

whi ch can be down l oaded to web browser s e rv i c e  8 6 . 

Co l le c t ive l y ,  web browser serv i c e  8 6 ,  web s e rve r 8 7 ,  

- . 
web page s 8 9 ,  and I n t e rnet l in e  8 8  can imp l ement a 

5 graph i c a l  u s e r  i n t e rf a c e  with wh ich an agent 2 2  can 

interac t with an arb i t rary webs i t e  on beha l f  o f  i t s  

princ ipa l . 

Ca l l  proc e s s ing s e rv i c e  9 1  provide s ca l l  

proc e s s ing f rom ne two rk sys tem 2 and can be used , for 

1 0  example , t o  t ake vo i c e  ma i l  me s sage s for one o r  more 

subscribers . Ca l l  proc e s s ing s e rvice 9 1  and i t s  

respe c t ive s e rv i c e  r esource s  re s ide i n  ne two rk sys tem 

2 .  Ca l l  proc e s s ing s e rvice 9 1  may inc lude grammars , 

prompt s ,  and other spe e c h  funct iona l i ty 9 4 . A cal l  

1 5  proce s s i ng s e rv i c e  wrapper 9 0  con t ro l s  acc e s s  f rom t he 

rema i nder o f -programmab l e  func t i ona l i ty component 4 t o  

c a l l  proc e s sing s e rv i c e  9 1  and i t s  s e rv i c e  re s ource s .  

A t e l ephone i ns t rument 9 2 , wh ich re s ides out s i de of 

ne twork sys t em 2 ,  is conne c t ed t o  c a l l  proc e s s ing 

2 0  serv i c e  91 v i a  a t e l ephone l in e  9 3 . Co l l e c t i ve l y ,  c a l l  

proc e s s i ng s e rv i c e  9 1 ,  speech func t iona l i ty 9 4 , 

t e l ephone ins t rument 9 2 , and t e lephone l ine 9 3  can 
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impl ement a vo ice u s e r  i n t e rface w i t h  which an agent 2 2  

c a n  interact w i t h  i t s  principal or anot her party , for 

example , by p lac i ng a ca l l  t o , or answering a ca l l  

f rom , t he principal or o t her party . 

Agent Obiec t  {De t ai l s) 

Figure 8 i l l u s t ra t e s  de t a i l s  f or an age n t  obj e c t  

4 6 , i n  accordance w i t h  a n  exemp l ary embodimen t .  An 

agen t  obj e c t  4 6  genera l l y repre sent s ( wi th i n  agent 

1 0  s e rver 2 0 ) a corre sponding agent 2 2 , whi ch can be 

con s i dered to be a personal sof tware a s s istant t o  a 

part icular princ ipa l .  Agent obj e c t  4 6  can be a 

s o f t ware obje c t  and may re s i de wit hin agent server 2 D. 

As depi cted , agent obj e c t  4 6  compri s e s  a perm i s s i ons 

1 5  component 5 6 , an event handl ers component 5 8 , a 

dat a s t 9re compQnen t _6 0 and a pend i ng event queue 

component 6 2  .. I n  othe r  e mbodiment s , t he even t  handl e rs 

component and t he pend i ng event queue component may be 

external t o  an agen t  obj e c t  4 6 . 

2 0  Perm i s s i ons componen t  5 6  ge nera l ly compr i s e s  data 

and instruc t i on s  re l a t e d  t o  perm i s s ions that have been 

granted t o  t h e  agent 22 represented by agent obje c t  4 6 . 
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These permissions i nc lude compu t a t ional perm i s si ons and 

serv i c e  permissions . A comput a t i onal permission can 

spe c i fy t ha t  a respec t i ve age n t  2 2  i s  authori z e d  to 

c onsume a part icular compu t a t i on a l  resource 2 1  { e.g . ,  

5 memory storage spac e ,  processing t ime , e l apsed t i me, 

and t he l ike wh ich may be provided by t he e l eme n t s  and 

func t i on s  of comput e r- based syst e m  3 0 )  when performing 

i t s  part i cu l ar t ask(s ) . Furt hermore, in some 

inst ances, a compu t a t i ona l permi ssi on can spe c i fy a 

1 0  pre - au t horize d  amount o f  compu t a t i onal resource 2 1  

whi ch may be a l l owabl y  consumed by the respec t i ve age nt 

2 2 . A se rvice perm i s si on can spec i fy t hat t h e  

respect ive age nt is a u t horize d  t o  consume a part i cu l ar 

s e rv i c e  re sourc e 2 5  ( e . g . ,  l ong - di stance t i me, on - l ine 

1 5  data access t ime )  when t he agent u t i l i z e s  a res pe c t ive 

service 2 4�1�:� . ,  � - ma i l ,  phone ma i l, e l�c tioni c  

appo intment book , e l ec t ron i c  contact book, e t c . )  i n  

performing i t s  t ask ( s} I n  some i nst ances, a s ervi c e  

permiss ion c a n  spe c i fy a pre - au t horized amount o f  

2 0  s e rv i c e  resource 2 5  which i s  a l lowably consumed by t he 

resp e c t ive agent 2 2 .  
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Event hand l e rs component 5 8  i nc l ud�s dat a  and 

instruct ions for d i re c t i ng agent s e rver 2 0  and/or 

engine 4 2  upon t he occurrence o f  vari ous event s whi c h  

may aris e  during t he operat ion o f  ne twork sys t e m  2 - I n  

5 part icular , an event handler compri s e s  a rout i ne f or 

hand l ing an event o f  a spe c i f i ed t ype. For examp l e , 

the s e  e vent s can be t he lapse o f  a previous ly spe c i f i e d  

amount o f  t ime or t he de l ivery o f  a n  e - ma i l  mes s age . 

I n  one embodime n t , an even t  i s  ident i f i e d  by a 

1 0  un i form res ource locator { URL) whi c h  expre s s e s  or 

provides an addres s  for a web page . The URL spe c i f i e s  

bo t h  the eve n t 's type and t he age n t  2 2  whi ch i s  event's 

i n t e nded rec ip i en t . The URL may b e  chosen by agen t  

server 2 0  and t h e  part icu l ar agent 2 2  i n  combina t ion . 

1 5  Th i s  a l l ow s  a web s e rver provid ing a graphi c a l  user 

i n te ·rf ace t o� 'ne t work system 10 to rec e ive Hyp e rText 

Trans f e r  Protoco l (HTTP )  reques t s  f or t he web page at 

t he URL so that agent server 2 0  can re l ay t he event t o  

t he part i cu l a r  agen t  2 2. A s t andard web brows e r  can 

2 0  s end an event t o  an agent 2 2  by f e t ch i ng the web page 

ident i f i e d  by t he URL f or t he eve n t . The web page 

re t urned to t he brows e r  i s  supp l i ed by t he agent ' s  
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eve nt handler and re l ayed by agent server 2 0 . One o f  

t he ins t ruc t ion s  in an agent instruction s e t  a l l ows an 

agent 2 2  to s e nd an event (for example,  to ano the r  

agent 2 2  as a means o f  i n t er- agent communi c a t i o n )  

Dat a s t ore componen t  6 0  may conta i n  vari ous 

i n f ormat ion re l a t e d  t o  agent obj e c t  4 6 . Thi s may 

inc l ude informat i on spe c i fying t he corre sponding agent 

2 2 , t he princ ipa l or u s e r  for whom that agen t  2 2  

performs t a sks,  t he t as k s  which t he agent 2 2  may 

perform, e t c . Dat a s t ore component 6 0  may als o  inc lude 

i n forma t ion u s e d  by agent obj e c t  4 6  for gu i d i ng i t s  

i n t erac t i on w i t h  various s ervi c e  wrappers 2 6 . For 

examp l e ,  dat a s tore component 6 0  may con t a i n  t he 

parameters o f  a requ e s t  t he agent int ends t o  make o f  a 

1 5  part i c u l ar s e rv i ce wrapper 2 6  o r  t he wrapper's re sponse 

Pend i ng- e vent queue component 6 2  compri s e s  

i n f ormat ion f o r  even t s  t o  wh ich the corresponding agent 

2 2  s hou l d, but has not ye t ,  re sponde d . Pend i ng event 

2 0  queue component 6 2  queues t he s e  event s s o  t h a t  the 

agen t  2 2  may respond, f or examp l e, us i ng t he event 

handl ers spec i f i ed in e ve n t  handl ers componen t  5 8 .  
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User S e s s i on 

Figure 9 i s  a f l ow d iagram o f  an exemp l ary me t hod 

1 0 0  for a user s e s s i on , according to an embod iment o f  

t he pre sent invent ion . During me t hod 1 0 0 , a user i s  

i n t era c t i ng w i t h  n e t work sys t em 2 .  

Met hod 1 0 0  begins at s t ep 1 0 2  where network sys t em 

2 adm i t s  a user a t  a user i nt erface { U I ) , whi ch can be 

e i t her  graph i c a l  user interface 1 2  or vo i c e  user 

i n t erface 1 6 . Es sen t i a l l y, at t h i s  s t ep, a user l ogs 

on to network sys t e m  2. 

At s t ep 1 0 4 , network sys t e m 2 admi t s  t he user t o  

t he agent area o f  t he re l evan t user int e rface . For 

vo i c e  user int erface 1 6 , t h i s  is age n t  are a  1 8 . For 

1 5  graphi c al user int erface 1 2 ,  t h i s  i s  agen t  area 1 4 . 

2 0  

Wi t h  grapni cal user i n t erfac-e 1 2 , a u s e r  i s  admi t t ed to 

t he agent ar·ea when t he user "c l icks" on an agent.  icon 

whi ch is displayed·on a menu screen. In t he agent 

area , t he user can c re a t e  new age n t s and manipu l a t e  

e x i s t i ng agent s . Spe c i f ic a l ly, t he u s e r  can enter 

various commands , depending on h i s  or her intent i ons . 
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Each command can be one o f  t hr�e -t ype s : an agen t  

command , a t e mp l a t e  command, o r  a s e l e c t ion command . 

Agent c ommands are d i rec t e d  t o  t he runn ing o f  agen t s . 

The s e  agent s inc l ude one s whi ch are current l y  execut i ng 

.5 and whi c h  t he user now wou l d  l i ke to manipulate.  

Temp l a t e  commands are d i re c t e d  to the manipu l a t i on of 

agent temp l a t e s . An agen t  t emp l a t e  can be a 

ubl ueprin t "  for agen t s . I n  obj e c t - ori ented 

t e rmino l ogy , each agent i s  an obj e c t  and each t e mp l a t e  

1 0  i s  a n  agen t  c l a s s  from whi ch agen t s  can be create d by 

i n s t ant i a t ing the c la s s/temp l a t e .  Se l e c t ion commands 

s e l e c t  agent s or te mpla t e s . A s e l ect i on command a l lows 

ne twork sys t em 2 to f ocus on a part icular temp l a t e  or a 

part i c u l ar agent i n  order t o  provide a cont ext for any 

1 5  subsequent temp l a t e  command o r  agent command . 

2 0  

1-- .-.• -
At s tep 1 0 6 , network sys tem 2 accepts a command 

whi c h  has been e n te red by the user via t he user 

inte r f ac e . The command i s  forwarded f rom t he u s e r  

int erface to agen t  server 2 0 .  

I f  t he command i s  a s e l e c t ion command , agen t  

server 2 0  e xecut e s  such command a t  s t ep 1 0 8 . I f  t he 

command i s  a t emp l a t e  command , agent server 2 0  execut e s  
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t he command at s t ep 1 1 0 . Otherwise, i f  t he command i s  

a n  agent command , agent serve r 2 0  execu t e s  t he command 

at s tep 1 1 2 . The execut i ons o f  a s e l e ct ion command , a 

t emp l a t e  command , and an age nt command are described 

5 be low i n  more de t a i l . 

At step 1 1 4 , network sys t em 2 prompt s  a user for 

more commands . I f  the user ent ers add i t iona l commands , 

me thod 1 0 0  re t urns t o  s t ep 1 0 6  where t he next command 

i s  accepted . Me t hod 1 0 0  repe a t s  s t ep s  1 0 6 - 1 1 4 unt i l no 

1 0  add i t iona l commands are ente red . 

At s t ep 1 1 6 , network sys tem 2 excus es the user 

from the age nt are a  of t he user int erfac e . At s t ep 

1 1 8 , t he user i s  excused f rom t he u s e r  int erface 

i t se l f . That i s , t he user logs o f f  n e t work sys t em 2 .  

1 5  Af t erwards , me t hod 1 0 0  e nd s . 

S e l e c t ion Command Execut ion 

Figure 1 0  i s  a f low diagram o f  a n  e xemp l ary me t hod 

2 0 0  for execut ing a s e l ec t ion command , accordi ng to an 

2 0  embodiment o f  t he present i nven t i on . Me thod 2 0 0  i s  

i n i t i a t ed wi t h i n  and performed b y  ne t work sys tem 2 when 

a user (e . g . , subscriber)  has e n t e re d  a s e l ec t i on 
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command. A s e l e c t ion command can be one o f  t wo t ype s : 

a s e l ec t  agent command or a s e l e c t  temp l �t e  command . 

A s e l e c t  age nt command i s  one wh i c h  s e l e c t s  a 

part icu l ar age n t . Spe c i f ic a l ly, when a u s e r  ent e rs t he 

5 agent area, a l i s t  o f  execut ing agent s may b e  v i s ib l e .  

The u s e r  ent ers a s e l e c t  agent command t o  s e l e c t  a 

part i c u l ar agen t  f rom t he l i s t  in order t o  man i pu l a t e  

t he same ; a f t e rwards, t he u s e r  c an enter a n  agen t  

command to perform t he manipu la t ion . 

1 0  S i m i l arly, a s e l e c t  temp l a t e  command i s  one wh i c h  

s e l e c t s a part i cu lar t e mp l a t e . I n  part i c u l ar, a l i s t  

o f  agent t empl a t e s  may b e  provided f rom whi c h  a u s e r  

may s e l e c t . The u s e r  e n t ers a s e l ect t emp l a t e  command 

t o  se l e c t  a part i c ul ar t e mp la t e  f rom the l i s t ;  

1 5  a f t e rwards, t he u s e r  can e n t er a t emp l a t e  command t o  

man ipulate t he t emp l at e . 

Method 20 0 beg ins at s t ep 2 0 2  where agen t  server 

2 0  de t ermines whe t he r  t he s e l e c t ion command is a s e l ec t  

t emp l a t e  command . I f  t he s e l e c t ion command i s  a s e l e c t  

2 0  t emp l a t e  command , met hod 2 0 0  move s t o  s t ep 2 0 4  where 

agen t  server 2 0  not e s  t he part i cular t emp l a t e  which has 

been s e l ec t e d . A f t erwards , met hod 2 0 0  e nd s . 
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Ot herwi s e , i f  at s t ep 2 0 2  i t  i s  d e t e rmined that 

t he s elec t ion comma nd i s  not a sele c t  template command , 

t he n  a t  st ep 2 0 6  agent s erve r  2 0  de termines whe ther the 

s e le c t i on command i s  a sele c t  agent command . I f  the 

5 command i s  a sele c t  agent command , me t hod 2 0 0  moves to 

s t ep 2 0 8  where agent server 2 0  not e s  t he agent which 

ha s been s ele c ted , a f t e r  whi c h  me thod 2 0 0  e nds . 

Otherwise , i f  the sele c t ion command i s  not a 

sele c t  agent c ommand , me t hod 2 0 0  ends . 

1 0  

Template Command Exe cu t i on 

F i gure 1 1  i s  a flow di agram o f  an exemplary me thod 

3 0 0  f or execu t i ng a template command , accordi ng t o  an 

embodiment of t he present i nven t ion . Me t hod 3 0 0  i s  

1 5  i n i t iated w i t h i n  and performed by network sys t em 2 whe n 

a u s e � ' 'h;:is ente re d  a t emplat e command . I n  general, a 

t emplate command i s  one whic h  a f f e c t s  a part i cular 

t empla t e . A t emplat e command can be one o f  four types: 

a c re a t e  t emplate command , a copy t empla t e  command , an 

2 0  e d i t  templa t e  command , and a dele t e  t emplat e  command . 

Method 3 0 0  begins at s t ep 3 0 2  where agent server 

2 0  de t e rmines whe t her the t e mpla t e  command whi c h  has 
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been entere d  i s  a create temp l a t e  command . A create 

temp l a t e  command i s  one wh ich crea�e s _ a_ new t empl ate . 

Eac h  new temp la t e  can be based on a ge neric bl ank 

temp l a t e  wh ich can be modi f ied a s  de s i re d  by a user . 

Ac cord i ng l y , i f  t he t empl ate command i s  a cre a t e  

temp l a t e  command , t hen a t  s t ep 3 0 4 age n t  s e rver 2 0  

store s a b l ank t e mp l a t e  into memory ( a  compu t a tiona l 

resource 2 1 ) where t he t empla t e  can be mod i f i ed . I n  

t he con t e x t  o f  a graphi c a l  user interfac e , an entry f or 

1 0  the new t emp l ate i s  added t o  the l i s t  o f  t empla t e s  

appearing on a scre e n . At s t ep 3 0 6 , agent se rver 2 0  

se le c t s  t he blank templat e  a s  t he curre n t  t emplate, 

a f te r  whi ch me t ho d  3 0 0  e nds . 

Re f erri ng aga i n  to s t ep 3 0 2 , i f  i t  i s  de t e rmined 

1 5  that t he .  t e mp l a t e  command i s  not a cre a t e  temp l a t e  

command , t han met hod 3 0 0  move s to s t ep 3 0 8  where agen t  

server 2 0  determ i n e s  whe t her t he command i s  a copy 

t empl ate comman d . A copy t emp l a t e  command i s  one whi ch 

cop i e s  an e x i s t i ng t emplat e . A user may e n t er t h i s  

2 0  command when i t  i s  des irable t o  cre a t e  a new t empl a t e  

from a previ ou s l y  c re a t ed temp l a t e  rat he r  than t he 

generic b l ank t emp l a t e .  
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I f  i t  i s  de t e rmined t hat t he command i s  a copy 

temp l a t e  command, t he n  a t  s t ep 3 1 0  age n t  s e rve r 2 0  

l oads t he previous l y  c reate d t emp l a t e .  "Loadi ng" a 

t emp l a t e  means t ha t  t he temp l a t e  i s  s tored into memory, 

such as random acce s s  memory { RAM )  . At s t e p  3 1 2 , agen t  

s e rve r 2 0  c re a t e s  and s t ores a copy o f  t he t emp l a t e  

i n t o  pers i s t ent memory, such a s  a hard drive . At s t ep 

3 1 4 ,  agent s erve r 2 0  s e l e c t s  t he copy o f  t he t emp la t e  

as t he current temp l a t e ,  a f t e r  which me t hod 3 0 0  ends. 

Re ferring aga in to s tep 3 0 8 , if it is de t e rmine d  

t hat t he t emp l a t e  c ommand i s  n o t  a copy temp l a t e  

command, t hen me t hod 3 0 0  move s t o  s t ep 3 1 6  whe re agen t  

s e rve r 2 0  de termi n e s  whet he r  t h e  command i s  an edit 

t emp l a t e  command . An e d i t  t emp l a t e  command i s  one 

which edi t s  an exi s t i ng t emp l at e . A u s e r may ente r  

t h i s  command when i t  i s ·  de s i rable t o  edi t e i ther a 

newly created o r  p reviou s ly created t emp late.  

I f  it  is  de t e rm ined t hat t he command is an e d i t  

temp l a t e  command, agent s e rver 2 0  l oads t he temp l a t e  a t  

2 0  s t ep 3 18 and a l lows c hanges to be made to t he t emp l a t e  

a t  s tep 3 2 0 . At s te p  3 2 2 , t he edi t e d  t emp l a t e  i s  

s t ored back i n t o  pe r s i s t e nt memory and t he n  i s  made the 
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cu rren t  ( se l ec t e d )  t emp l a t e , a f t e r  which me thod 3 0 0  

ends . 

Otherwi se , i f  i t  i s  determined at s t ep 3 1 6  that 

t he t e mp l a t e  command i s  no t an ed i t  t empl a t e  command , 

5 t he n  met hod 3 0 0  move s t o  s tep 3 2 4 where agent s e rve r 2 0  

de t e rmines whe the r  t he command i s  a de l e t e  temp l a t e  

command . A de l e t e  t e mp l a t e  command i s  one wh i c h  

de l e t e s  a n  exi s t ing t e mpl a t e . A user may e nt e r  t h i s  

command to remove f rom pe rmanent memo ry any t emp l a t e  

1 0  whi c h  i s  obs o l e t e ,  incorre c t , or o t he rwise unde s i rab l e . 

I f  i t  i s  de t e rm i ne d  t ha t  the command i s  a de l e t e  

t e mp l a t e  command , agen t  s e rve r 2 0  de se l e c t s  t he cu rrent 

t e mp l a t e  a t  s t ep 3 2 6 . De s e l e c t ion i s  performed be cause 

a de l e t ed t emp l a t e  c annot be subs e que n t l y  s e l e c t ed . 

1 5  Next , a t  s t ep 3 2 8 ,  agent s e rve r 2 0  de l e t e s  t he t emp l a te 

f rom pers i s t ent memory . I n  t he context o f  a graphi c a l  

u s e r  i n t e rface , t h i s  s t ep would a l so remove an i con f o r  

such t emp l a t e  f rom . t he s c reen . Me t hod 3 0 0  then e nds . 

Refe rring aga in t o  s t ep 3 2 4 , i f  i t  i s  d et e rmined 

2 0  t ha t  t he command i s  not a de l e t e  t emp l a t e  command , 

met hod 3 0 0  ends because t he command was not any o f  t he 

t ype s o f  command s f o r  a t emp l at e . 
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For e ach o f  steps 3 1 0 , 3 1 8 , and 3 2 6  above , i f  no 

t e mp l a t e  is current l y  s e l e c t e d , age nt. serve r 2 0  wi l l  

genera t e  a n  error mes s age . 

Me t hod 3 0 0 , as de s cribed , t hus provide s user 

5 extens i bi l i t y  for net work sys t e m  2 by a l lowing a u s e r  

t o  cre a t e , copy , e d i t , and de l e t e  agent t emp l a t e s  a s  

de s i red , 

Agent Command Execut i on 

1 0  Figure 1 2  i s  a f l ow d iagram o f  an exemp l ary me t hod 

4 0 0  for exe cut i ng an agent command , accordi ng t o  an 

embodiment of t he pre s e n t  i nvent ion . Me thod 4 0 0  i s  

i n i t i ated w i th i n  and p e rf ormed b y  n e twork sys t e m  2 when 

a user has entered an agent command . General l y  

1 5  speak ing , a n  agent c ommand i s  one whi c h  a f f e c t s  a 

par·t·.i: cu-l·ar age n t  2 2 . · Age n t  c ommands can be o f  t hree 

type s : a create age n t  command , an edit agent command , 

and a de l e t e  agent . c ommand . 

Me t hod 4 0 0  beg i n s  at s t ep 4 0 2  where agent s e rver 

2 0  2 0  de t e rmines whe t he r  t he command i s  a cre a t e  age n t  

command . A cre a t e agen t  command i s  one whi ch c re a t e s  a 

new agen t  f rom an agen t  t emp l a t e . A f t e r  an agent 2 2  
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ha s been cre a t ed , i t  i s  genera l ly a l lowed to execut e ,  

t he reby performing tasks for t he user who cre a t e d  t he 

agent . 

I f  i t  i s  de t ermined t ha t  t he command i s  a cre a t e  

5 agen t  c ommand , t hen a t  s t ep 4 04 agent server 2 0  loads 

t he respec t ive agen t  t e mp l at e . I f  no temp l a t e  i s  

current ly se l e c ted , agen t  s e rver 2 0  wi l l  generate a n  

e rror me s s age . Otherw i s e , at s t ep 4 0 6 , agen t  server 2 0  

s tore s  the newl y  cre a t e d  agent 2 2  and a t  s t ep 4 0 8  

1 0  s e l ec t s  t ha t  agent 2 2  a s  t he curre n t  agent . 

1 5  

2 0  

A f t e rwards , me t hod 4 0 0  ends . 

Wi t h  re f e rence aga i n  to s t ep 4 0 2 , i f  i t  i s  

de t e rmined t ha t  t he command i s  not a cre a t e  agent 

command , then at s t ep 4 1 0 agent s e rver 2 0  de t e rmines 

whet he r  the command i s  an e d i t  agent command . 

.... .. � --. ..  � ... 
An e d i t  

agent command i s  one whi c h  a l l ows t he u s e r  to e d i t  a n  

execut ing or running agent . I f  no agent 2 2  i s  

curre n t l y  s e l e c t ed ; however ,  agent s e rver 2 0  gene ra t e s  

an e rror mes s age. 

I f  it i s  de t e rmined t ha t  the command is an e d i t  

agent command , t he n  agen t  s e rver 2 0  loads t he execu t i ng 

agent 2 2  a t  s t ep 4 1 2 . Agen t  server 2 0  s uspends t he 
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execu t i on o f  such agent 2 2  a t  s t ep 4 1 4 and a l l ows 

changes to be made to t he agen t  by a user a t  s t e p  4 1 6 _ 

At step 4 1 8 , agent s e rver 2 0  resume s t h e  execu t i on o f  

t he agent 2 2  and, a t  s t ep 4 2 0 , s t ore s t he edi ted age nt . 

5 A f t erward s, me t hod 4 0 0  ends . 

Re f e rring agai n  t o  s t ep 4 1 0 , i f  i t  i s  de t e rmined 

t ha t  t he agent command i s  not an edit agent command, 

t he n  at s t ep 4 2 2  agen t  server 2 0  de t e rm i n e s  whe t her t he 

command i s  a de l e t e  agen t  command . I n  genera l ,  a 

1 0  de l e t e  age nt command i s  one whi c h  ends t he execu t ion o f  

a n  agent 2 2  and remove s i t  from pers i s t en t  memory . I f  

no age n t  2 2  i s  curre n t l y  s e l e c t ed, however, agent 

s e rver 20 generates an e rror me s sage. 

I f  it is determined a t  s t ep 4 2 2  that t he command 

1 5  i s  a de lete agen t  command, then a t  s t ep 4 2 4  age nt 

2 0  

server 2 0  dese le c t s  t he agent 2 2 , bec au s e  an agen t  

c annot b e  s e l e c t ed once i t  has bee n  de l e t e d . At s t ep 

4 2 6 , agen t  s e rver 2 0  de l e t e s  t he agent 2 2 . Me t hod 4 0 0  

t he n  e nds . 

Re f e rring aga in t o  s t ep 4 2 2 , i f  i t  i s  de t e rmined 

that t he command is not a de l e t e  age n t  command , met hod 
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4 0 0  ends because the command was not any o f  t he t yp e s  

o f . commands for a n  agen�. -

Consumpt i on o f  Se rv i c e  and Computat ional Re s ource s 

Figure 1 3  i s  a bl ock d i agram de t a i l ing t he 

con t ro l l e d  consump t i on o f  serv i ce re sources 2 5  and 

compu t a t i ona l re sourc e s  2 1  by an agent 2 2 , accord i ng t o  

an e�bod iment o f  t he pre sent inven t ion . 

As previ ou s ly des c ri bed , an agen t  2 2  may consume 

1 0  var i ou s s e rv i c e  re sources 2 5  ( e . g . , l ong - d i s t ance 

ca l l i ng t i me , on - l ine dat a  acc e s s  t ime ,  e t c . )  and 

computat i ona l resourc e s  2 1  ( e . g . , memory space , 

proce s s i ng t i me , e t c . )  in t he per formance o f  i t s  t a s k s . 

The amount o f  t he re sources consumed by a 

1 5  part icu l a r  age n t  2 2  i s  l im i t e d  by pe rmi s s i on s  wh i c h  are 

spe c i f i e d  in permi s s ions component 56 o f  an agent 

obj e c t  4 6  correspondi ng t o  the agen t  2 2 . Mor e  

spec i f i ca l l y ,  for a par t i c u l ar agent 2 2 , perm i s s i on s  

componen t  5 6  include s one s e t  o f  s e rvice p erm i s s i on s  6 4  

2 0  for each s e rv i ce 2 4  u t i l i z ed by that agent . The 

s e rv i c e  p e rm i ss i ons 6 4  bound t he s e rvice re s ources 2 5  

expended on beha l f  o f  t he agen t  2 2  by t ha t  s e rv i c e  2 4 . 
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That i s , each s e rv i c e  permi s s i on 6 4  spe ci f i e s  whe t he r  

t he agent 2 2  i s  au t ho r i z e d  to consume a part icu l a r  

s e rvice re source 2 5  and , in some i n s t ance s , t h e  amount 

of such s e rv i c e  res ou rc e  2 5  t hat i s  a l l owabl y  consumed 

5 by that agent 2 2 . 

Agent s e rver 2 0  and s e rv i c e  wrappers 2 6  coopera t e  

i n  order to ensure t h a t  an agent 2 2  doe s not consume 

mo re t han i t s  a l l o t t ed amount of any part i cu l a r  s e rv i ce 

res ource 2 5  as spe c i f ied by a respe c t ive s e rvice 

1 0  p e rmi s s ion 6 4 . 

Permi s s ions component 5 6  a l so i nc l ude s a s e t  of 

computat i onal p e rmi s s i on s  6 6  for the agent 2 2 . The s e  

computat ional perm i s s i ons 6 6  bound t he compu t a t ional 

re sourc e s  21 expended on t he agent ' s  beha l f  by agent 

1 5  s e rve r 2 0 . I n  other words , each compu t a t i onal 

permi s s ion 6 6  spec i f i e s  whe ther t he age nt 22 i s  

authori zed t o  consume a part i cu l a r  c omput a t ional 

re s ource 2 1  and , i ri  s ome instances ,  t he amount of the 

comput at i onal res ourc e 2 1  which i s  a l l owab l y  consumed 

2 0  by t ha t  agent . 

Agen t  s e rve r 2 0 ,  t oge the r w i t h  s e rv i c e  wrappers 

2 6 , mon i tors and ensures that t he agen t  2 2  does not 
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consume more t han i t s  a l l o t ted amount o f  any 

compu t a t i ona l re s ource 2 1  as spec i f i e d  by a respe c t ive 

compu t a t ional p e rm i s s ion 6 6 . 

5 Agen t  Popu l a t ion Execu t ion 

F igure 1 4  i s  a f l ow d i agram of an exempl ary me t hod 

5 0 0  for execut i ng t ime s l ices for an agent popu l a t ion , 

according to an embodiment o f  t he pre sent inve n t i on . 

Met hod 5 0 0  i s  pe r formed by agent s e rver 2 0  in orde r to 

1 0  enab l e  each agen t  2 2  t o  make p rogre s s  in perfo rmi ng i t s  

respe c t ive t a s k s . 

I n  ge nera l , t he proce s s i ng capab i l i ty o f  agent 

s e rver 20 cannot be ded i c a t ed s o l e l y  t o  any pa rt i cu l a r  

agen t  2 2 , b u t  rat he r  mus t  be a l l oc a t e d  among a l l  

1 5  execu t i ng agen t s .  Proces s i ng t ime by agent s e rver 2 0  

is - t hus divided into t ime s l �ces . The t ime s l i c e s  can 

be o f  predet e rm i ne d  durat ion . Dur i ng each t ime s l ice , 

t he proc e s s ing capqb i l i ty o f  agen t  s e rver 2 0  i s  

d i re c t ed t o  a part i cu l a r  agent 2 2 . 

2 0  W i t h  re f e rence to Figure 1 4 , met hod 5 0 0  begins a t  

s tep 5 0 2  where agent s e rve r 2 0  s e lect s a n  agen t  2 2 , 

whi c h  i s  re spon s i b l e  for performing one or mor e  t asks 
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for a re spec t ive use r . At s t ep 5 0 4 , agen t  s e rver 2 0  

execu t e s  a t ime s l i c e  for t he - s e l e c t e d  agent 2 2 . 

Duri ng t h i s  t i me s l i ce , t he proce s s i ng c apab i l i t y  of 

s e rve r 2 0  is direc ted to or used for t he s e l e c ted agen t  

5 2 2 . 

At s t ep 5 0 6 , agent s e rver 2 0  de t e rm i n e s  whe t he r  

there are any other age n t s  2 2  for whi ch a t ime s l i c e  

s hou l d  b e  execu t e d . I f  t here are more age nt s ,  me t hod 

5 0 0  retu rn s  to s t ep 5 0 2  where t he next age n t  i s  

1 0  s e l e c t ed . Agent s e rve r 2 0  repea t s  s t e p s  5 0 2 - 5 0 6  unt i l  

a t ime s l ice has been e xe c u t ed for e ach agen t  2 2 . 

Af t e rwards , me thod 5 0 0  ends . 

Agent Execu t i on 

1 5  Figure 1 5  i s  a f low d iagram o f  a n  exemp l ary method 

6 0 0  f o r  execut ing a t i me s l ice for an agen t  2 2 , 

accord i ng to an embodiment o f  t he p re s ent i nvent ion . 

M e t hod 6 0 0  i s  pe r formed by agent s e rver 2 0  for a 

part i cu lar agent 2 2 . 

2 0  Me t hod 6 0 0  beg ins a t  s tep 6 0 2  where a n  agent 

obj e c t  4 6  corre sponding to t he part icul ar agent 2 2  i s  

l oaded into age n t  server 2 0 . Thi s  agen t  obj e c t  4 6  
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comp r i s e s  a pe rmi s s ions component 5 6 , an event hand l e rs 

component 5 8 , a d a t a s t ore component 6 0 , and a pendi ng 

event queue 6 2 . 

At s t ep 6 0 4 , agent server 2 0  d e t e rmine s whe ther 

5 execu t ion o f  t he age n t  2 2  has bee n  s uspended { e _ g . , 

because t he user i s  e d i t i ng t he agen t } .  I f  execu t i on 

has been s u spende d , i t  i s  unnece s sa ry t o  prov ide any 

proce ss ing for t he agent , and accordingly , me t hod 6 0 0 

ends . 

1 0  Othe rwi s e , i f  execut ion o f  t he agent 2 2  has not 

been su spended , me t hod 6 0 0  proceeds to s t ep 6 0 5  whe re 

agent s e rver 2 0  d e t e rmine s whe ther an event i s  

current ly be i ng hand l e d  by agent 2 2 . An event i s  

some t h i ng t ha t  t ri gge rs o r  causes a n  agent 2 2  t o  t ake 

1 5  ac t ion ,  -or somet h i ng t o  whi c h  agen t  2 2  mus t  respond . 

I f  i t  i s  d e t e rm i n e d  t hat there i s  an event curre nt ly 

b e i ng hand l ed ,  met hod 6 0 0  move s to s tep 6 1 2 . 

Al t e rnat i ve l y ;  i f  i t  i s  de t e rmined at s tep 6 0 5  

t ha t  there i s  not an event current ly be ing hand l e d ,  

2 0  me t hod 6 0 0  proceeds t o  s tep 6 0 6  whe r e  agent s e rver 2 0  

de t e rmines whet h e r  there i s  a n  event pend i ng fbr t he 

agent - - i . e . ,  an event for whi ch handl i ng has not ye t 
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begun . Thi s  can be accomp l i s hed by examining pending 

event queue c omponent 6 2  o f  t he corre sponding agent 

obj ec t  4 6 . I f  the r e  i s  no event pe ndi ng f o r  agent 2 2 , 

me t hod 6 0 0  e nds . 

Ot herwi s e , i f  i t  i s  de t e rmined that the re i s  an 

event pending f o r  agen t  2 2 , t he n  at s t ep 6 0 8  age n t  

s e rver 2 0  remove s o r  dequeue s t h e  event from the 

pend i ng event queue o f  t he correspond ing agent ob j e c t  

4 6 . 

At step 6 1 0 , agent s e rver 2 0  de t e rmine s whe the r  

agent 2 2  has a hand l e r  f o r  responding t o  t he event . 

Gene ra l ly ,  an event hand l e r  comp r i s e s  a rou t ine for 

re spondi ng to an event o f  a par t i cu l a r  type . An event 

hand l e r  can be divide d  into a p lura l i ty of por t i ons , 

1 5  each o f  whi c h  i s  s eparat e ly executab l e  dur i ng di f f e rent 

t ime s l i ce s . Event hand l e rs ·are spec i f ie d  in the event 

hand l e rs component 58 of agent obj e c t  4 6 . I f  i t  i s  

det e rmine d  t h a t  agent 2 2  does n o t  have a hand l e r  f o r  

the re l evant even t , me t hod 6 0 0  move s t o  s te p  6 1 4 . 

2 0  Ot herwi s e , i f  i t  i s  de t e rmined t ha t  agen t  2 2  does have 

a hand l e r  f o r  re spond i ng to t he event , me t hod 6 0 0  move s 

t o  6 1 2 . 

- 7 9 -
Page 753 of 820



4 6 0 0 3 8  v2 

M - 6 0 1 1  US 

At s t ep 6 1 2 , agent serve r 2 0  execu t e s  a port i o n  o f  

the event hand l e r  f o r  agent _ 2 2 .  Me thod 6 0 0  then 

proceeds t o  s t ep 6 1 4 . 

At s tep 6 1 4 , agent s e rver 2 0  s tore s t he agent 2 2 , 

5 a f t e r  wh i c h  me t hod 6 0 0  ends . 

Event Hand l e r  Exe c u t i on 

F igure 1 6  i s  a f low d iagram o f  an exemp l a ry me thod 

7 0 0  for execut ing a n  event handl e r , according t o  an 

1 0  embodiment o f  the present invent i on . Me thod 7 0 0  i s  

pe rformed b y  age nt s e rve r 2 0  when a n  eve n t  hand l e r  i s  

i nvoked i n  response t o  t he occurrence o f  a part i cu l a r  

event . The even t  hand l e r  rout ine may i nc lude a numbe r 

o f  ins t ru ct i ons wh i c h  are d i rected t o  agent s e rve r 2 0  

1 5  and/or one o r  more s e rv i c e  wrappers 2 6 . 

Metho d  7 0 0 - begins 
·
i t s- step 7 0 2  whe re age n t  s e rve r 

2 0  rec e ive s an i ns t ru c t i on to execute in a pat ro l l e r  

t ime s l i c e . At s t ep 7 0 4 , agent s e rver 2 0  de t e rmines 

whe t he r  t he i ns t ru c t i on is a serv i c e  ins t ruct ion . A 

2 0  s e rvice i n s t ruc t ion i s  an instruct io n  re l a t i ng t o  and 

ut i l i z ing a part i c u l a r  s e rvice 2 4 . Accord i ng l y , a 

serv i c e  i n s t ruc t ion can only be executed v i a  a 
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re spe c t ive s e rvice wrappe r  2 6 . Al l other i ns t ru c t ions 

do not requ i re t he coope rat i on o f  a respect i ve s e rv i c e  

wrappe r 2 6 , b u t  rat he r ,  c a n  b e  exe c u t e d  by agent server 

2 0  i t s e l f . 

I f  i t  i s  de t e rmined a t  s t ep 7 0 4 that the 

i ns t ruc t i on i s  a s e rv i ce i ns t ruc t i on ,  me thod 7 0 0  

pro c eeds to s te p  7 0 8  where agent s e rver 2 0  asks the 

respect ive s e rv i c e  wrapper 2 6  to exe c u t e  t he 

ins t ruc t i on f or age nt 2 2 . Me t hod 7 0 0  t hen move s t o  

1 0  s t ep 7 1 0 . 

Re ferring aga i n  t o  s t ep 7 0 4 , i f  i t  i s  det e rmined 

t hat the i ns t ruc t ion i s  not a s e rv i c e  i ns t ruc t i on ,  t he n  

�gent serve r 2 0  i t se l f  execu t e s  the i n s t ruct i on a t  s t e p  

7 0 6 . Me thod 7 0 0  t he n  p roceeds t o  s t ep 7 1 0 . 

1 5  At step 7 1 0 , a gent s e rver 2 0  d e t e rmines whe ther 

t here are any more ins t ru c t ions i n  t he event hand l er . 

I f  s o , me thod 7 0 0  ret urns t o  s t ep 7 0 2  where agent 

s e rver 2 0  f e t c he s  the next ins t ruct i on . Agent s e rver 

2 0  repe a t s  s t eps 7 0 2 - 7 1 0  unt i l  a l l  i ns t ruct ions of the 

2 0  event hand l e r  t o  be exe cut e d  a s  part o f  the current 

t ime s l ice have been execu t e d , e i t he r  by agent s e rver 

2 0  or re spe c t ive s e rv i c e  wrappers 2 6 . A f t e rwards , 

met hod 7 0 0  ends . 
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S e rv i c e  I n s t ruct ion Exe cut i on 

Figure 1 7  i s  a f l ow diagram o f  an exemp l a ry me t hod 

8 0 0  f o r  execut i ng a s e rv i c e  i n s t ruc t ion , according t o  

an embodiment o f  the present i nvent ion . Met hod 8 0 0  i s  

performed b y  a s e rv i c e  wrapper 2 6  when agent server 2 0  

asks t he s e rv i c e  wrapp e r  to execute a s e rv i c e  

i n s t ruct ion re l a t ing t o  the re spec t i ve s e rvice 2 4 . 

Me thod 8 0 0  begi n s  at s t e p  8 0 2  whe re s e rvice 

1 0  wrappe r 2 6  i de n t i f ie s  the serv i ce p e rmi s s ions requ i red 

by the serv i c e  i n s t ruct i on . I n  other words , t he 

execut ion o f  the s e rvice instruct i on may cause 

part i c u l a r  s e rvi c e  r esources 2 5  { e . g . , l o ng - d i s t ance 

c a l l ing t ime , on - l ine da ta acc e s s  t ime , o r  memo ry 

1 5  s t orage space )  t o  b e  consumed . Thu s , an a s s e s sment i s  

made as t o  t he ' s e rv i c e  permi s s ions needed i n  order t o  

carry out t he s e rv i c e  instruc t ion . 

At s te p  8 0 4 , s e rvice wrappe r  2 6  a s k s  agen t  s e rver 

2 0  for t he p e rmi s s ions he l d  by t he agen t  2 2  for which 

2 0  t he i n s t ru c t ion i s  b e i ng execut e d . The p e rmi s s ions 

held by an agent 2 2  a re not nec e s sa r i l y  the s ame a s  the 

permi s s i on s  whic h  are requ i red i n  order t o  exe c u t e  an 
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ins t ruct ion . For examp l e , agent 2 2  may have 

permi s s i ons onl y �?� ���g - di s tance cal l i ng t ime and 

memory storage spac e , but execut ion of the i n s t ru c t ion 

requ i res perm i s s i on f o r  on - l i ne data acce s s  t i me . 

Thus , at s t ep 8 0 6 �  s e rv i c e  wrapper 2 6  de t e rmine s 

whe t he r  the p e rmi s s ions he l d  by agent 2 2  i n c l ude the 

pe rm i s s ions requi red i n  orde r t o  execu te t he 

i n s t ruct ion . I f  i t  i s  de t e rm i ned that the pe rmi s s ions 

he l d  do not inc lude t he p e rmi s s i ons requ i re d , s e rv i c e  

1 0  wrapper 2 6  execu t e s  a n  e rror rou t i ne a t  s t e p  8 0 8 , a f t e r  

whi c h  me thod 8 0 0  ends . 

Othe rwise , i f  i t  i s  de t ermi ned at step 8 0 6  t hat 

the permi s s ions he l d  do i n c l ude the perm i s s ions 

requ i red , me t hod 8 0 0  precede s to step 8 1 0  whe re , for 

1 5  each serv i c e  permi s s i on , s e rv i ce wrapper 2 6  ident i f i e s  

the amount o f  a serv i c e  resource 2 5  which i s  a l l o t ted 

t o  agent 22 and the amoun t  of t ha t  service re source 2 5  

whi c h  mus t  be consumed i n  order t o  execute t he 

i n s t ruc t i on . As wi t h  the p e rm i s s ions , t he amount o f  a 

2 0  serv i c e  re s ource 2 5  a l l o t t e d  t o  an agen t  2 2  i s  not 

nec e s sari l y  the same a s  t he amount of that s e rv i c e  

resource 2 5  wh i c h  i s  requ i red t o  execute the 
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ins truc t ion . For examp l e , an agent 2 2  may have 

p e rm i s s i on to ut i l i z e up to a prede f i ned amoun t o f  

memory s t orage space t o  s tore a voi c e  ma i l  me s sage , but 

t he ac tual amount requ i re d  for a part i cu l a r  me s s age i s  

5 g re a t e r  t han the prede f i ned amount . 

At s t ep 8 1 2 , s e rv i c e  wrappe r 2 6  de t e rmine s whe t he r  

t he amount a l lot ted t o  agent 2 2  i s  a t  l e as t a s  great a s  

t he amount requi red t o  execute the ins t ruct ion . I f  i t  

i s  de t e rmined tha t  t he amount a l l o t t e d  i s  not at l e a s t  

1 0  a s  gre a t  a s  the amount requ i red , s e rv i c e  wrappe r  2 6  

execu t e s  an e rror rout ine a t  s t ep 8 1 4 , a f t e r  whi c h  

me thod 8 0 0  ends . 

Re f e rring again to s t ep 8 1 2 , i f  i t  i s  det ermi ned 

t hat the amount o f  the s e rvi c e  resource 2 5  al l o t t e d  to 
.., 

1 5  agent 2 2  i s  at l e a s t  as great as t he amount wh i c h  i s  

requ i red t o  execute the ·  ins t ru c t i on , t hen me t hod 8 0 0  

moves t o  s te p  8 1 6  whe re serv i c e  wrapp e r  2 6  asks t he 

respec t i ve s e rvi c e .  2 4  t o  execute the instruc t i on , 

t he re by enabl ing agen t  2 2  to p e r form one or more tasks 

2 0  f o r  its user/principa l . 

At s t ep 8 1 8 , s e rv i c e  wrapper 2 6  ident i f i e s  t he 

amount o f  each s erv i c e  re source 2 5  actua l ly consumed or 
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used to execu te t he ins truc t ion . At s t ep 8 2 0 , for e a c h  

s e rv i c e  resource 2 5 ,  service wrapper 2 6  a s k s  agent 

s e rve r 2 0  to de c rement the amoun t a l lot ted to agent 2 2  

by the amount actua l ly used . Me thod 8 0 0  t hen ends . 

I n  me thod 8 0 0  de s cribe d  above , i t  i s  assumed t ha t  

s e rv i c e  wrapper 2 6  can de t e rm i ne i n  advance what amount 

of s e rv i ce re s ource 2 5  wi l l  be consumed in t he 

execu t ion o f  a n  i n s t ruct ion . Thi s , however ,  i s  not 

a l ways t he c a s e . For examp l e , whi l e  a prede f ined 

1 0  maximum amount o f  memory space may be s e t  as ide to 

s t ore any g iven vo i ce . ma i l  me s s age , the amount o f  

s t o rage space actua l ly cons umed depends on how long t he 

c a l le r  speaks . Other s e rvice re sources 2 5  can be 

consumed on an on - going ba s i s  even a f t e r  an inst ruct i on 

1 5  has executed . For examp l e , i f  a l ong - d i s tance ca l l  i s  

made on behil f  o f · a subscribe r , connec t  t ime for a 

long - di s t ance s e rv i c e  continues unt i l  the c a l l  has been 

comp l e ted . I n  both c a se s , s e rvi ce wrapper 2 6  a c t ive ly 

moni tors s e rvi c e  resource consump t i on and ha l t s  furt he r  

2 0  consumpt i on whe n ever t he amount he l d  by an agent 2 2  i s  

exhau s t e d . 
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Ac cord i ng l y ,  t he p re s ent i nvent ion provides a 

sys tem and - me �hod wh i c h  a l low subsc ribers or third 

part i e s  to c re a t e  and c u s t omi z e  persona l i z ed agent s 2 2  

whi ch ut i l i z e s e rv i c e s  2 4  { e . g . , e - ma i l , voi ce ma i l ,  

5 e le c t roni c  addre s s  book , e le c t roni c  cont a c t  book , e t c . )  

in orde r t o  pe rf orm respe c t ive t a s ks f o r  t he 

subs c r ibe r s . Thus , the present i nvent ion a f f o rds user 

extens ib i l i ty of  the s e rvices 2 4 . 

Furthermore , t he pre s e nt inve nt ion mon i tors and 

1 0  cont rol s the consump t i on o f  s e rv i c e  re sourc e s  2 5  and 

compu t a t ional res ources 2 1  by agent s 2 2  dur i ng 

execut ion . Thu s , t he pre sent i nvent ion prot e c t s . the 

subscribers and a s e rv i c e  provide r f rom m i su s e  or 

ove ru s e , whe ther inte nt iona l or inadve rt en t , of such 

1 5  r e s ource s . 

Whi l e  part i cu l a r  e mbodiments o f  t he present 

i nvent ion and t he i r  advantages have been s hown and 

de s c ribed , i t  s hou ld be unde rstood tha t  variou s  

change s ,  subs t i tut ions , and a l te rat ions can b e  made 

2 0  t he re in without depart i ng f rom t he s p i r i t  and scope o f  

t he i nvent ion a s  de f i ne d  by t he appended c l a i ms . 
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WHAT I S  CLA I MED I S : 

1 .  A ne twork sys t em compr i s i ng : 

a s e rv i c e ; 

an agent operabl e  t o  u s e  the s e rv i ce on beha l f  o f  

5 a principa l ; and 

an agent s e rver operab l e  t o  med i a t e  t he u s e  of the 

s e rvice by the agent . 

. 2 .  The n e t work system o f  C l a i m  1 further 

1 0  compri s ing a c omp u t a t ional re source whi c h  can be 

consumed by t he agent . 

3 .  The ne twork sys tem o f  C l a i m  2 where i n  t he 

agent server i s  operab l e  to mon i to r  t he consump t ion o f  

1 5  the compu t at iona l resource by the agent . 

2 0  

4 .  The ne t work syst em o f  C l a im 3 whe r e i n  t he 

agent s e rver i s  ope rab l e  to charge t he princ ipal for 

t he consump t i on of t he computat i ona l re source . 
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5 .  The· · · ·ne twork sys t em o f  C l a im 3 whe r e i n  t he 

agent se rve r r s-·· ope rab l e  t o  't erminate t he age nt i n  

response t o  t he mon i t oring . 

6 .  The ne twork sys tem of C l a im 2 further 

compris ing a c omputat iona l perm i s s ion a s s o c i a t ed w i t h  

t he computat iona l resource and t he age nt , t he 

c ompu tat ional p erm i s s ion spec i fyi ng a prede t e rmined 

amount of the c ompu t a t i onal resource wh ich t he agen t  i s  

1 0  a l lowed t o  consume . 

7 .  The network s ys t e m  of Claim 2 further 

compris ing a c ompu t a t iona l p e rmi s s i on assoc i a t e d  w i t h  

t he compu t a t i ona l re source and t he princ i pa l , t he 

1 5  c omputat iona l  perm i s s i o n  spec i fying a prede t ermi ne d  

amount o f  t h e  compu t a t i onal re source whi c h  i s  a l lowed 

to be consumed on beha l f  of t he princ ipal . 

8 .  The ne t work sys t e m  o f  C l a im 2 whe re i n  t he 

2 0  computat ional res ource can be proce s s ing t ime f o r  t he 

agent or e laps e d  t ime f o r  t h e  agent . 
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9 . The network system of C l a i m  1 further 

compris i ng a - serv i ce resource assoc i ated w ith the 

serv ice and wh ich can be consumed by the agent when the 

agent uses the servi ce. 

1 0 . The network system of C l a i m  9 further 

compr i s i ng a serv ice wrapper associ ated w i th the 

serv ice, the serv ice wrapper operab l e  to monitor the 

consumpt i o n  of the serv ice resource by the agent. 

1 1 . The network system of Cla i m  1 0  wherei n  the 

serv ice wrapper i s  operable to term i nate the agent i n  

response to the mon i tori ng . 

1 2 . The network system of C l a i m  9 where i n  the 

agent server i s  operab le to charge the pri nc ipal for 

the consumpt i on of the servi ce resource . 

1 3 . The network system of C l a i m  9 further 

2 0  compr i s i ng a servi ce perm i ssion associ ated with the 

servi ce resource and the agent, the servi ce perm i ss i on 

specifyi ng a predetermi ned amount of the serv ice 

resource - wh i ch the agent is a l l owed to consume . 
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1 4 . The ne twork sys t em o f  Claim 9 further 

compri s i ng a service p e rmi s s ion a s s o c i a t e d  with t he 

s e rvice res ource and t he princ ipa l , the s e rv i c e  

5 perm i s s ion spe c i fying a pre de t e rmined amount of the 

service re source wh i c h  i s  a l lowe d to be consumed on 

beha l f  o f  the princ i pa l . 

1 5 . The ne twork sys tem of Claim 9 whe r e i n  the 

1 0  s e rvice re s ource comp r i s e s  e l apsed t ime for a t e lephone 

1 5  

c al l . 

1 6 . The network sys tem o f  C l a i m  9 where in the 

s e rvice re s ource comp r i s e s  cost for a t e lephone c a l l . 

1 7 . The network sys tem o f  C l a i m  1 further 

compri s i ng a- s e rv i c e  wrapp e r  asso c i a t e d  with the 

s e rv i c e , the s e rv i c e  wrappe r ope rab l e  t o  t rans l a te 

be tween a f i r s t  ins t ruct ion s e t  and a s econd 

2 0  ins t ruc t ion s e t . 
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1 8 . The ne twork system o f  C l a i m  1 furthe r 

compri s ing a� user i n t e r face c oupled to the agent 

s e rve r , the user in t e r face ope rab le to al low a u s e r  to 

c re a t e , modi fy ,  o r  de l e te an agent temp l a t e  f rom whi c h  

5 t he agent i s  created . 

1 9 . The ne t work syst e m  o f  C l a im 1 further 

compr i s ing a user interface coup l e d  t o  t he agent 

s e rve r , the user i n t e r face ope rab l e  t o  a l low a u s e r  to 

1 0  c re a t e , mod i fy ,  or de l e t e  t he agent . 

1 5  

2 0  

2 0 . The ne t wo rk system o f  C l a i m  1 9  whe r e i n  the 

u s e r  inte rface compris e s  a g raphi c a l  user i n t e r f a c e . 

2 1 . The network sys tem o f  C l a i m  2 0  where in t he 

graphi ca l  user in.t er f a c e  compri s e s : 

a web server re s i dent i n  t he network syst em ; and 

a web browse r- re s ident in a u s e r  dev i c e . 

2 2 . The network system o f  Claim 1 9  whe r e i n  the 

u s e r  i n t e r f a c e  compri s e s  a voi c e  u s e r  i n t e r f a c e . 
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2 3 . The ne t work sys t em o f  C l a i m  2 2  whe r e i n  the 

vo ice user inter f ace .compr.i ses a speech recogn i t i on 

appl i cat i on . 

2 4 . The network sys t e m  o f  C l a i m  2 2  wher e i n  the 

vo ice user i n t e r face comp r i s e s  a speech synthe s i s  

appl icat ion . 

2 5 . The network sys t em o f  C l a im 2 2  whe r e i n  the 

1 0  vo ice user inte r f ac e  comp r i s e s  a speech pl ayback 

devi c e . 

2 6 . The ne t work sys t em o f  C l a i m 1 whe re i n  the 

servi ce comp r i s e s  a user i n t e r face s e rv i c e  ope rab l e  to 

1 5  provide a u s e r  i n t e rf a c e  b y  whi c h  t he agent can 

2 0  

intera�t w i t h  a User . 

2 7 . The net work sys t em o f  C l a im 2 6  whe r e i n  the 

user int e r f ac e  c ompri se s  a graph ic a l  user i n t e r f ac e . 

2 8 . The network syst e m  o f  C l a im 2 7 whe re i n  t he 

g raphica l u s e r  inter f ac e  comp r i s e s : 
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a web s e rve r r e s ident in the ne twork system ; and 

2 9 . The network sys tem o f  C l a i m  2 7 wherei n  the 

5 user int e rface comp r i s e s  a vo ice user i n t e rf ace . 

1 0  

1 5  

2 0  

3 0 . The network system o f  C l a i m 2 9  whe re i n t he 

voice u s e r  i n t e r f a c e  compris e s  a spe e c h  re cogn i t ion 

app l i ca t ion . 

3 1 . The ne twork sys tem o f  Claim 2 9  whe re in the 

vo ice use r i n t e r f a c e  compri s e s  a spe e c h  syn t h es i s  

appl i c a t ion . 

3 2 . The network system o f  C l a im 2 9  whe r e i n  t he 

vo i c e  u s e r  i nt e r f a c e  compr i s e s  a spe e c h  p l ayback 

devi c e . 

3 3 . A ne twork sys tem compri s i ng : 

a u s e r  int e r f ac e  operabl e  to a l l ow a u s e r  t o  

i n teract with t he n e twork sys t em ; and 

an agent s e rv er c oup led to the u s e r  int e rface , t he 

agent s e rver ope rab l e  t o  manage the operat i on o f  a 
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programma b l e  func t i ona l i t y  component of the ne twork 

sys tem , the agen t  s e rver in conj unct i on wi th the u s e r  

int e r f ace ope rab l e  to cre at e , mod i f y ,  or de l e t e  an 

agen t  in re spon s e  to int e ract ion by the u s e r . 

3 4 . The ne twork · sys t em o f  C l a im 3 3  whe r e i n  t he 

u s e r  i n t e r face comp r i s e s  a grap h i c a l  user int e r f ac e . 

3 5 . The net work sys tem o f  C l a im 3 4  whe r e i n  the 

1 0  graphi ca l  u s e r  i nt e rface compri se s  a web brows e r  

1 5  

2 0  

appl i c a t i on . 

3 6 . The ne twork sys t em o f  C l a im 3 3  whe r e i n  the 

u s e r  i n t e r face c ompri se s  a voi ce user interface . 

3 7 . The ne twork sys t em o f  C l a im 3 6  whe r e i n  t he 

voi c e  u s e r  i n t e r f ac e  compr i s e s  a speech rec ogn i t ion 

app l i c a t ion . 

3 8 . The ne twork sys tem o f  C l aim 3 6  whe r e i n  t he 

vo i ce u s e r  i n t e r face compr i s e s  a speech synthe s i s  

app l i c a t i on . 
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3 9 . The ne twork sys t e m  o f  Claim 3 6  where in the 

vo i c e  u s e r  i n t e rf ac e  compr i s e s  a s peech p l ayback 

devi c e . 

4 0 . The network syst em o f  C l a im 3 3  where i n  t he 

u s e r  i n t e r f a c e  compri ses an agent area f o r  c reat ing ,  

modi fying , o r  de l e t ing t he agent . 

4 1 . The ne twork s ys t em o f  C l a im 3 3  f u rt he r  

compr i si ng : 

a s e rv i c e  which can be u t i l i z ed by t he agent ; and 

a s e rv i c e  wrapper a ssoc i a t ed w i t h  the s e rvi c e , t he 

s e rvice wrappe r  operabl e  t o  cooperat e  w i t h  t he agent 

1 5  s e rve r t o  med i a t e  interac t i on between t he s e rv i c e  and 

t he agent . 

4 2 . The ne twork syst e m  o f  C l a im 4 1  wherein the 

s e rvice wrappe r  is operabl e  to convert bet we e n  a f i rst 

2 0  compu t e r  l anguage used by t he agent and a se cond 

comput e r  l anguage used by t he s e rv ic e . 
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4 3 . The network sys tem o f  C l a i m  4 1  furthe r  

compri s in� a serv i c e  res ource as soc i a ted w i t h  t he 

s e rvice , t he s e rv i c e  r e s ource be ing consumed when the 

agent u t i l i ze s  t he s e rv ic e . 

4 4 . The n e twork sys tem o f  C l a im 4 3  where i n  the 

s e rv i c e  wrappe r is ope rab le t o  mon i t o r  the amount of 

s e rvice re s ource cons umed by t he agent when the agent 

u t i l i ze s  t he s e rv i c e . 

4 5 . A me t hod comp r i s ing : 

admi t t ing a u s e r  t o  a ne twork s y s t em where i n  a t  

l e a s t  o n e  agent i s  operabl e  to u t i l i z e a service t o  

perform a t as k  f o r  t he u se r ; and 

a l l ow i ng t he u s e r  t o  creat e , mod i fy , or de l e te the 

agent wi t h i n  t he n e t work system . 

4 6 . The met hod o f  C l aim 4 5  f u r t he r  compri s ing 

accept i ng an agent c ommand f rom t he u s e r . 
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4 7 . The me t hod o f  C l a im 4 6  whe re i n  t he agent 

commaf!_� -�-s -�!!�_of; _?-_ c-��C!t:.� -�gent com_mand , an e d i t age nt 

command , and a de l e t e  agent command . 

4 8 . The me t hod o f  C l a i m  4 5  further comp r i s ing 

suspending execu t ion o f  t h e  agent . 

4 9 .  The me t hod o f  C l a i m  4 5  further comp r i s i ng 

accept ing a temp l a t e  command f rom t he use r . 

5 0 . The me t hod o f  C l a i m  4 9  further comp r i s ing 

a l l owing t he user t o  c rea t e , mod i f y ,  or de l e t e  a n  agen t  

temp l at e  w i t hi n  t he network sys tem . 

5 1 . The met hod o f  C l a i m  4 5  further comp r i s i ng 

admit t ing t he · user t o  a n  agent area o f  a u s e r  

i n t e r f ac e . 

5 2 . A network sys t e m  compr i s i ng : 

an agent s e rver ope rab l e  to manage t he ope r a t ion 

of a programmabl e  f unc t iona l it y  component of t he 

ne twork sys tem ; 
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a s e rv i c e ; 

a-n- agent- -ope-rabl·e- t o- ut i l i z e  t he s ervi c e ; and 

a s e rv i c e  wrapper associated w i t h  the s e rv ic e , t he 

s e rvice wrapper ope rable to cooperate w i t h  the agent 

5 s e rve r t o  med i a t e  int e ract i on be tween t he s e rv i c e  and 

t he agent . 

5 3 . The network sys t em o f  C l a im 5 2  further 

comp r i s ing a s e rv i ce resource assoc i a t ed wi t h  t he 

1 0  s ervi c e , t he s e rvice resource be i ng consumed when t he 

agent u t i l i z e s  t he s e rv i c e . 

5 4 . The n e twork sys tem o f  C l a im 5 3  whe r e i n  t he 

s e rv i c e  wrappe r  compri s e s  a moni t o r , t he mon i t o r  

1 5  ope rab l e · to mon i tor t he amount o f  t he s e rv i ce resource 

corisumed by t h� agent when t he agen �  u 2 i i iie s t he 

s e rv i ce . 

5 5 . The netwo rk s ys t em o f  C l a i m  5 2  whe r e i n  t he 

2 0  s e rv i c e  wrappe r  compri s e s  a conve rt e r , t he conver t e r  

ope rab l e  t o  conve r t  b e t we en a f ir s t  comput e r  l anguage 
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used by the agent and a s econd computer l anguage used 

by t he servi c e· : - - - -- - - -- - - - - - -

5 6 . The ne twork sys t em o f  C l a im 5 5  where in the 

5 conve rt e r  comp r i s e s  an agent s e rver to s e rv i c e  

conve r t e r  for conve r t ing f rom the f i rst comput e r  

l anguage t o  t he s e cond comput e r  l anguage . 

5 7 . The ne t work sys t em o f  C l a im 5 5  whe r e i n  t he 

1 0  conver t e r  comp r i s e s  a s e rv i c e  to agent s e rver conve rt e r  

f o r  conve rt ing f rom t he s econd compu t e r  language to the 

f i rst compute r  l anguage . 

5 8 . The ne t work sys tem o f  C l a i m  5 2  f u r t he r  

1 5  comp r i s ing a u s e r  i n t e r f a c e  ope rable t o  a l l ow a u s e r  t o  

int e ract w i t h  t he ne twork sys t em in orde r t o  c reate t he 

agent . 

5 9 _ The ne twork syst em o f  Claim 5 8  where in the 

2 0  u s e r  inte rface compri s e s  a graphical u s e r  inte r f ace . 
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6 0 . - The ne twork sys t e m  o f  C l a i m  5 9  whe r e i n  the 

g raphica�- -us e r  inte r f a c e - compr i s e s  a web brows e r  

app l icat ion . 

6 1 . The ne twork sys t em o f  C l aim 5 8  whe re i n  the 

u s e r  inter f ac e  comp r i s e s  a vo ice user i n t e r f ac e . 

6 2 . The ne twork sys tem of C l a im 6 1  whe re in the 

voice u s e r  interface c ompri s e s  a spe e c h  recogn i t ion 

1 0  app l icat ion . 

1 5  

2 0  

6 3 . The ne twork sys t em o f  C l a im 6 1  whe re in the 

vo ice user interface c ompri s e s  a speech synthe s i s  

app l icat ion . 

6 4 . The ne twork system o f  C l a im 6 1  whe re i n  the 

vo ice u s e r  interfac e  c omp r i s e s  a speec h  p laybac k  

device . 

6 5 . The ne two rk sys tem o f  C l a im 5 2  f urther 

compris i ng a compu ta t i onal resource which can be 

consumed by t he agen t . 
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6 6 . The network sys t e m  o f  C l a i m  6 5  whe re i n  t he 

agent s e rve r i s  ope rabl e  t o  mon i t o r  the amount o f  the 

computat ional re source consumed by the agent . 

6 7 . The ne twork sys t em o f  C l a i m  5 2  f urther 

compr i s i ng an agent obj ec t  a s so c i a t e d  w i t h  the agent 

and res ident in t he agent s e rve r , the agent obj e c t  

compri s ing d a t a  and ins t ruc t ion s  e xe cutab l e  wi thin t he 

1 0  agent s e rve r . 

6 8 . The ne twork sys t em o f  C l a i m  5 2  f ur t he r  

c ompri s i ng a n  agent obj e c t  assoc i a t ed w i t h  che agent 

and re s i denc i n  che agenc s e rve r , t he age nt obj e c t  

1 5  comp ri s i ng a p e rm i s s i on for the agent . 

6 9 . A me c hod compri s i ng : 

a l l ow i ng an agent t o  ut i l i z e  a s ervi c e ; and 

med i at ing int eract ion between t he s e rv i ce and t he 

2 0  agent . 
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7 0 . The me thod o f  C l a im 6 9  whe r e in a l lowing 

compri s e s  a l l owing the agen t  to cons ume a s e rvice 

res ource assoc i a t ed w i t h  the service . 

7 1 . The met hod o f  C l a im 6 9  whe r e i n  medi a t ing 

c omprise s moni t or i ng the amount of a s e rv i c e  re source 

consumed by t he agent . 

7 2 . The me t hod o f  C l a i m  6 9  where i n  med i a t ing 

1 0  compri s e s : 

ident i fy i ng a s e rvice permi s s ion requ i red i n  orde r 

f o r  the age nt t o  consume a s e rvice resource as soc i a t ed 

w i t h  t he serv i c e ; and 

de t e rm i n i ng whet he r  the agent holds t he requ i re d  

1 5  s e rv i c e  permi s s ion . 

7 3 . The met hod o f  C l a im 6 9  whe re i n  medi a t ing 

compr is e s : 

rece iving an ins t ru c t i on which requ i re s  t hat the 

2 0  agent consume a s e rvice re source assoc i a t e d  w i t h  the 

s e rv i c e  when t he agen t  u t i l i ze s  t he s e rv i c e ; 
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i dent i fying an amount o f  t he service resource 

�----- ·- . -
whi ch wou ld be consumed i f  t he i n s t ru c t ion i s  execu t ed ; 

ident i fying an amount o f  t he s e rvice resource 

al l o t t ed t o  the agent ; and 

de t ermin i ng whe t he r  t he amount which is a l l ot t ed 

i s  gre a t e r  than or equ a l  t o  t he amount whi c h  would be 

consumed . 

7 4 . The metho d  o f  C l a i m  7 3  where i n  med ia t i ng 

1 0  compr i s e s : 

execut ing the i n s t ru c t i on i f  the amount wh i c h  i s  

a l l o t t ed i s  gre a t e r  t ha n  o r  equ a l  to t he amount whi c h  

wou l d  b e  consumed ; a n d  

s ub t rac t i ng t he amount whi c h  wou l d  be cons umed 

1 5  f rom t he - amount whi c h  i s  a l l ot t ed . 

7 5 . The method o f  C l a im 6 9  f urther comp r i s i ng 

conve r t i ng between a f ir s t  comput e r  l anguage used by an 

agent and a second c omput e r  l anguage used by t he 

2 0  s ervi c e . 

7 6 . The me t ho d  o f  C l a i m  6 9  furt he r  compr i s i ng : 
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a l l ow i ng an agent t o  cons ume a computat i on a l  

re source ; and 

mon i t or ing the amount of t he compu t a t i onal 

r e s ource c onsumed by the agent . 
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1 0  

4 6 0 0 3 8  v2 
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NETWORK SYSTEM 

EXTENS IBLE BY USERS 

Danny Lange 

Barbara Ne l son 

Ji ng Su 

Jame s E .  Whi t e  

ABSTRACT OF THE D I SCLOSURE 

I n  one aspec t , a ne twork sys t em i nc l ude s a u s e r  

i nt e r f ac e  w h i c h  a l lows a user to i n t e ract w i t h  t he 

ne twork sys t em . An agen t  s e rver i s  coup l ed t o  t he u s e r  

inter face . The agen t  s e rver manag e s  the opera t ion of 

t he network s y s t em . Furthermore , t he agent server i n  

1 5  conj unc t ion w i t h  the u s e r  i nt e r f a c e  i s  ope rab l e  t o  

create or mod i fy a n  agent in response t o  i n t e ract ion by 

t he u s e r . I n  anothe r qspe c t , a ne twork sys t em i n c l udes 

an agen t  s erve r whi c h  manage s t he ope ra t ion o f  t he 

network syst e m : An agen t  i s  operabl e  t o  ut i l i ze a 

2 0  s e rv i c e  w i t hi n  t he n e twork sys t em . A s erv i c e  wrapper ,  

a s soc i a t e d  w i t h  t he s e rv i ce , cooperat e s  w i t h  the agen t  

s e rver t o  med i at e  i nt eract ion between the s e rv i c e  and 

t he agent . 
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3/ 1 7  

1 2  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  l _ _  l 
I 

G raph ical User  I nterface 

Web Browser ( in  cl ient) � 64 

In ternet r----- 68 

Web Server ( in provider) 
-------.__ 6 6 

Web Pages 

Agent -Area t------L- 70 

1 
I 

1 4 
I 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ! 

To Rest of 
Network System 

F I G . 3 
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1 6  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  { _ _  ) I 
I 
I 

Voice User I nterface 

Te lephone I nstrument (User's)  

Tel ephone Lin e  ---------- 76 

Telephone Server ( in provider) 

G rammar, P rompts , etc . 

Agent Area 

I 

1 8  

---------- 7 4 I 

I 
- - - - - - - - - - - - r - - - - - - - - - - - 1 

To Rest of 
Network System 
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46 

Agent Object > 

Permissions � 56 

Event Handlers r-------- 58 

Datastore r------- 60 

' •  

Pending Event Queue r------ 62 

I 

F I G . 8 
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Adm it s ubscriber 
to Ul ( logon) 

Admit subscriber 
to U I agent area 

Accept Command "C" 
from Subscriber 

Execute C if a 
Selection Command 

Execute C if  a 
Tem plate Command 

Execute C if an 
Agent Command 

No 

Excuse Subscriber 
from U I agent area 

1 02 

1 04 

1 06 

--- 1 08 

1 1 0 

1 1 2 

1 1 6 

Excuse S ubscriber 
---- 1 1 8 from U I ( logoff) 
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204 !200 
N ote 

template (T) � Yes 
selected 

No 208 

N ote 
Is  C Select Yes agent (A) Agent? selected 

No 
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56 
Perm issions of Agent (A) l 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 

64 j 

S ervice permissions 
held by A 

for one Service 
(S 1 )  

S e rvice permissions 
held by A 

for another Service 
(S2) 

Computational 
permissions 

held by A 

- - - - - - - - - � - - - - - - - -� - - - - - - - - �  

20 --- Agent Server Computational  
Resources 

26 j 

Service Wrapper for 
s1  

24 j 

Service (S 1 )  

25 1  

Service Resources 
Avai lable to 

s1  

J r=- 26 
�------�----�� 

Service Wrapper for 
s2 

J r=- 24 
�------�----�� 

Service (S2) 

t r- 25 
�------�----�� 

Service Resources 
Avai lable to • • • 

s2 
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Select Agent ------ 502 

Yes 
E xecute time ______ 504 
slot for Agent 

No 

8 
F I G .  1 4  
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Yes 

Fetch instruction " I "  

I s  I a Service 
I nstruction? 

No 

Execute I 

No 

8 

1 6/1 7 

702 !700 
..... 

Yes 

706 Ask service wrapper ______ 708 
to execute I fo r A 

·.: --- . ..  · 
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I dentify permissions ( Pr) 
required by I 

Ask agent server for 
perm issions (Ph)  held by A 

806 

1 7/1 7 

802 

804 

808 

No Error Routine 

Yes 

I denti fy amounts (Ar and Ah) 
of quantitative permissions ---- 8 1  0 

a mong P r and Ph 

8 1 2 
8 1 4 

No Error Routin e  

Yes 

Ask service 
to execute I 

Identify amounts (Au ) 
of quantitative permissions 

used by I 

Ask agent server to 
decrement Ah by Au 

8 1 6 

8 1 8 
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.orney Docket No. :  M-60 I I US 

D EC LARATION FOR PATENT APPLICATION 

AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office address and ci tizensh i p  are as stated below adjacent to my name. 

I bel ieve I am the original,  first and sole i n vento r  ( i f  only one name i s  l isted below) or an orig ina l, fi rst 
and joint inventor ( i f  pl ural names are l isted below} of subject matter (process, m ac h i ne, manufacture, or 
composit ion of m atter, or an i mprovement thereof) which is claimed and for wh ich a patent is sought by 
way of the appl ication entit led "Network System Extensible By Users" 

wh ich (check) (81 is attached hereto . 
0 and i s· amended by the Pre l i m inary A mendment attached hereto. 
O was fi led on as Appl ication Serial  No. ---------
0 and was a m ended on _ (i f appl icable). 

hereby state that I have rev iewed and understand the contents o f  the above identified speci fication, 
includ ing the c la ims,  as amended by any amendm ent referred to a bove. 

I acknowledge the duty to d i sc lose i n fonnation, wh ich i s  material  to patentab i l ity as defined in  Title 3 7 ,  
Code of Federal Regu lations, § 1 . 5 6 .  

I hereby c la i m  foreign priority benefits under T i t l e  3 5 ,  United States Code, § 1 1 9(a)-(d) o f  a n y  foreign 
appl ication(s) for patent or i nventor's cert i fi cate or  any PCT i nternat ional appl ication(s) designat ing at 
least one country other than the U nited States of America l i s ted ·below and have a l so identi fied below any 
foreign appl icat ion(s) for patent or i nventor's· certi ficate or any PCT international appl ication(s) 
designat ing at least one country other than the Uni ted States o f  America fi led by me on the same subject 
m atter hav ing a fi l ing date before that o f  the appl i'caiion(s) of wh ich priority i s  c la imed: 

Prior Foreign Appl ication(s) Priority C l aimed 
Number Country Day/MonthNear F i led Yes No 

N/A 0 0 

I hereby clai m the bene fit under Title 35, U n i ted· States Code, § 1 1 9(e) o f  any Un ited States prov i sional 
appl ication(s) l isted below: 

Provisional A pp l ication Num ber F i l ing Date 
NIA 

I hereby claim the benefit under Title 3 5 ,  Uni ted States Code, § 1 20 of any U n i ted States appl ication(s) 
or PCT intemationa l appl ication(s) des ignating the U nited S tates of A merica l isted below and, insofar as 
the subject matter of each of the c l a i m s  of this appl ication i s  not d i sc losed in  the prior appl ication(s) in 
the manner provided by the fi rst paragraph of Tit le 3 5 ,  U n i ted States Code, § 1 1 2, I acknowledge the 
duty to d isclose i n form ation, which i s  m ateria l  to patentabi l ity as defined in  Ti t le  3 7, Code of Federal 
Regulations, § 1 .56,  wh ich became avai l able  between the fi l i ng date o f  the prior appl ication(s) and the 
nat ional or  PCT international fi ling date of this  app l i cation: 

464058 v i  - Page I of 3 -Page 797 of 820



. �...,.. . 

Atty. Docket No.:  M-60 I I  US 

Appl ication Serial No. F i l i ng Date Status ( patented, pend ing, abandoned) 
N/A 

I hereby appoint the fol lowing attorney(s) and/or agent(s) to prosecute this appl ication and to transact a l l  
business in the U nited States Patent and Trademark Office connected therewith: 

Alan H.  MacPherson (24,423);  Thomas S .  MacDonald ( 1 7,774); Kenneth E.  Leeds (30,566); Brian D.  
Ogonowsky (3 1 ,988); David W. Heid (25 ,875) ; Norman R .  Kl ivans ( 3 3 ,003); Edward C .  Kwok ( 3 3 ,93 8); 
Dav id E. Steuber (2 5 , 5 5 7 ); M ichae l Shenker (34 , 2 5 0); Stephen A. Terri le  (3 2,946); Peter H. Kang 
(40,3 50); Ronal d  J. Meetin (29,089); Ken John Koestner ( 3 3 ,004); Omkar K. Suryadevara (36,320); 
David T. M i l lers (3 7,396); Kent B. Cham bers ( 3 8,839);  Serge J.  Hodgson (40,0 1 7) ;  M ichael P. Adams 
(34 ,763); Bernard Berman (37 ,279); M ichae l J.  Halbert (40,63 3) ; Gary J .  Edwards (4 1 ,008); Wi l l iam B .  
T i ffany (4 1 ,347); James E .  Parsons (34,69 1 ) ;  Dani e l  P .  Stewart (4 1 ,3 3 2 ); Phi l ip W .  Woo (39,880); John 
T. W inburn (26,822); Tom Chen ( 42,406); Fabio E.  Marino (43 ,3 39); W i l l iam W .  Holloway (26, 1 82);  
Ela i n e  H. Lo (4 1 ,  1 5 8);  Don C .  Lawrence ( 3 1 ,975);  Marc R. Ascolese (42,268); Carmen C. Cook 
(42,43 3 ); Dav id G.  Dolezal (4 1 ,7 1 1 ); Adrian J. Lee (42,785); M ichael P. Noonan (42,03 8 ); Roberta P .  
Saxon (43,087); Bernice Chen (42,403);  M ary J o  Bertan i  (42,3 2 1 ); a n d  Dale R .  Cook (42,434). 

Please address a l l  correspondence and telephone cal ls  to: 

Edward Kwok 
Attorney for Appl icant(s) 

SKJERVEN, MO RRILL, MacPHERSON, FRANKLIN & FRIEL LLP 

25 Metro Drive, Sui te 700 
San Jose, C a l i fornia 95 I I  0- 1 3 4 9  

Tel ephone: 
Facsi m i le :· 

408-4 5 3-9200 
:408-4 5 3-7979 

I dec·lare that all  statements m ade here i n  of m y  own knowledge are true, all  statements m ade here i n  on 
i n fonnat ion and bel ief are bel ieved to be true, and all statements made here i n  are m ade with the 
knowledge that whoever, in any m atter with i n  the j urisdi ction of the Patent and Tradem ark Office, 
knowingly and w i l l fu l ly fals ifies, conceals, or covers up by any trick, scheme, or device a m ateria l  fact, 
or makes any false, fictit ious or fraudulent statements or representations, or m akes or uses any false 
writing or document" knowing the same to contain  any false, fictitious or fraudulent statement or entry, 
sha l l  be subject to the penalties including fine or imprisonment or both a s  set forth under 1 8  U.S .C.  1 00 l ,  
and that violations o f  this paragraph m ay jeopardize the val id ity of the appl ication or th is  document, or 
the val idi ty o r  enforceab i l i ty o f  any patent, trademark registrati on, or certificate result ing therefrom .  
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F u l l  name of first inventor: Danny Lange 
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F u l l  name o f  second inventor: Barbara Nelson 

I Ilventor's S ignature: � t0ek0v\._ 
Residence: San Mateo, C a l i fornia 
Post Office Address: 2825 Jun iper Street 
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F u l l  name of fourth inventor: James E. White 

Inventor' s S i gnature :  
Residence: 
Post Office Address: 
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Date: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Lange et a/. 

Appl. No.: 09n l2,712 

Filed: November 14, 2000 

For: Network System Extensible by 
Users 

Confirmation No. :  4612 

Art Unit: 2142 

Exanriner: Geckil, Mehmet B. 

Atty. Docket: 2222.0300001 

Revocation of Prior Power of Attorney and 
Appointment of New Attorneys of Record 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 223 13-1450 

Sir: 

The undersigned, having express authority to represent Ben Franklin Patent 

Holding L.L.C., the assignee of the entire right, title, and interest in the above-captioned 

application, by assignment filed at ·the U.S. Patent and Trademark Office on April 21,  

2004 (copy enclosed), hereby revokes all powers of attorney heretofore given in the 

above-captioned application and appoints as his attorneys the attorneys associated with 

Customer Number 28393, those attorneys currently being: Robert Greene Sterne, Esq., 

Registration No. 28,912; Edward J. Kessler, Esq., Registration No. 25,688; Jorge A. 

Goldstein, Esq., Registration No. 29,021 ;  David K.S. Cornwell, Esq., Registration No. 

3 1 ,944; Robert W. Esmond, Esq., Registration No. 32,893; Tracy-Gene G. Durkin, Esq., 

Registration No. 32,83 1 ;  Michele A. Cimbala, Esq., Registration No. 33,85 1 ;  Michael B. 

Ray, Esq., Registration No. 33,997; Robert E. Sokohl, Esq.,' Registration No. 36,013; 

Brie K. Steffe, Esq., Registration No. 36,688; Michael Q. Lee, Esq., Registration No. 

35,239; Steven R. Ludwig, Esq., Registration No. 36,203; John M. Covert, Esq., 

Registration No. 38,759; Linda E. Alcorn, Esq., Registration No. 39,588; Lawrence B. 

Bugaisky, Esq., Registration No. 35,086; Donald J. Featherstone, Esq., Registration No. 

qEST AVAILABLE COPY 
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33,876; Robert C. Millonig, Esq., Registration No. 34,395; Michael V. Messinger, Esq., 

Registration No. 37,575; Judith U. Kim, Esq., Registration No. 40,679; Timothy J. Shea, 

Jr., Esq., Registration No . .  41 ,306; Patrick E. Garrett, Esq., Registration No . 39,987; with 

full power of substitution, association, and revocation, to prosecute said application and 

to transact all business in the United States Patent and Trademark Office COIUlected 

therewith. 

For the purpose of PAIR. the Customer Number is 26111.  

The undersigned hereby grants said attorneys the power to insert on this Power of 

Attorney any further identification that may be necessary or desirable in order to comply 

with the rules of the U.S . Patent and Trademark Office. 

252194.1 

Send all correspondence to: 

CUstomer Number 261 1 1  
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934. 

Direct telephone calls to (202) 371-2600. 

SIGNATURE: 

BY: r� o� 

BEST AVAILABLE COPV 
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State aE O.l •w•i• 
$oarot1�1 at State 

Divt�iaa at Corpo�aOJODI 
Dlf.UvoNtl l l : 2J AN 1 1./l4/20o.J 

Tl£BD 1.<':41. JJ( ll/24/2003 
.'lltV 0!101531152 - 3149814 l'IU 

CEil'I1PlCATE OJ AMENDMltN't 

OF 

JNTBLLECTUAL VENTURES PATENT HOLDING 1, L.L.C. 

Tb.e UD.dettigned. being d.uJy A\lthorized to execute and tile tbJs Celti1lc:atc: of 
Amadm.art. d.oo.t .hereby cer1if1 u foU� 

1 .  The nama of tho limited liability company is lDteJ.1ect:u4l V mtures Patmt 
Holdmg; I. L.L.C. 

2.: Paragraph 1 of the Cc:rtificatc afPotmation is amendtd in its eotirtty to 

read as follow: 

� 1. NfRIU. The lliUllC of the limited lJA!ill.ity cornpauy � Ben Franklin 
Patent Holdin�e LLC. •t 

JN W'l'J."NBSS WHEREOF, th� UDdcn\ecd hatJ duly executed thia Certificate 
ofArl:l.e'Odment on the� day of "'>s·�� . 2003 . 

1 1/lf/200) 

dEST AVAILABLE COP'f 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Lange, et al 

Appl. No. :  To be assigned (Continuation of 
Appl. No. 09/712, 712; Filed: November 1 4, 
2000) 

Filed: November 24, 2004 

For: Network System Extensible By Users 

Confirmation No. :  To be assigned 

Art Unit: To be assigned 

Examiner: To be assigned 

Atty. Docket: 2222.0300002 

Preliminary Amendment Under 37 C.F.R. § 1.115 

Commissioner for Patents 
P.O. Box 1 45 0  
Alexandria, VA 223 1 3-1450 

Sir: 

In advance of prosecution, Applicant submits the following amendments and 

remarks. This Preliminary Amendment is provided in the following format: 

(A) Each section begins on a separate sheet; 

(B) Starting on a separate sheet, amendments to the specification by 

presenting replacement paragraphs marked up to show changes made; 

(C) Starting on a separate sheet, a complete listing of all of the claims: 

- in ascending order; 

- with status identifiers; and 

- with markings in the currently amended claims; 

(D) Starting on a separate sheet, the Remarks. 

It is not believed that extensions of time or fees for net addition of claims are 

required beyond those that may otherwise be provided for in documents accompanying 

this paper. However, if additional extensions of time are necessary to prevent 

abandonment of this application, then such extensions of time are hereby petitioned 

under 37 C.F.R. § 1 . 1 36(a), and any fees required therefor (including fees for net 

addition of claims) are hereby authorized to be charged to our Deposit Account No. 

1 9-0036 .  
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To be assigned (Continuation of Appl. 
No. 09/712, 712; Filed: November 1 4, 2000) 

Amendment to the Specification 
On Page 1 ,  before line 1 0, "TECHNICAL FIELD OF THE INVENTION", insert the 

following: 

CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is a continuation of U.S. Patent Appl. No. 

09/7 1 2,7 1 2, filed November 14, 2000, allowed, which is a continuation of Appl. 

No. 09/1 78 ,366, filed October 23 , 1 998, now U.S. Patent No. 6,1 63,794, each of 

which is incorporated herein by reference in its entirety. 
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To be assigned (Continuation of Appl. 

No. 09/712, 712; Filed: November 1 4, 2000) 

Amendments to the Claims 

77. (new) A system for performing user customized network-based operations, 

comprising: 

an agent associated with a user, wherein the agent is configured to perform an 

operation on behalf of the user; and 

an agent server coupled to the agent and coupled to the user via a network 

communications link, wherein the agent server manages the execution of the operation 

by the agent, 

wherein the agent is operable to use a service and a service resource associated 

with the service when performing the operation on behalf of the user. 

78. (new) The system of claim 77, further comprising a service wrapper 

associated with the service, wherein the service wrapper is configured to mediate the 

interaction between the service and the agent. 

79. (new) The system of claim 77 wherein the network communications link is a 

communications link in a public-switched communications network. 

80. (new) The system of claim 77, wherein the agent server comprises : 

an engine, wherein the engine is configured to control the operation of the agent 

server; 

a scheduler coupled to the engine, wherein the scheduler is configured to trigger 

the execution of the agent upon occurrence of one or more events; and 

an agent obj ect coupled to the agent, wherein the agent object includes data and 

executable instructions associated with the agent. 

8 1 .  (new) The system of claim 80, wherein the agent obj ect comprises: 

a permission associated with the agent; and 

Page 807 of 820



- 4 - · Lange, et al . 
To b e  assigned (Continuation of Appl. 

No. 09/712, 712; Filed: November 14, 2000) 

an event handler, wherein the event handler includes data and executable 

instructions for directing the operation of the engine upon the occurrence of the one or 

more events. 

82. (new) The system of claim 8 1 ,  wherein the permission is a computational 

permission defining one or more computational resources that the agent is permitted to 

use. 

83. (new) The system of claim 82, wherein the computational permission further 

defines the extent to which the agent is permitted to use the one or more computational 

resources. 

84. (new) The system of claim 8 1 ,  wherein the permission is a service 

permission defining one or more services that the agent is permitted to use. 

8 5 .  (new) The system of claim 84, wherein the service permission further defines 

the extent to which the agent is permitted to use the one or more services. 

86. (new) A system for performing user customized network-based operations, 

comprising: 

means for allowing a user to create a network-based agent associated with the 

user, wherein the network-based agent is configured to perform an operation on behalf of 

the user; 

means for invoking the execution of the network-based agent on the occurrence 

of an event; 

means for using a service and a service resource when performing the operation 

on behalf of the user; and 

means for communicating the result of the operation to the user over a network 

communications link. 
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To be assigned (Continuation of Appl. 

No. 09/712, 712; Filed: November 14, 2000) 

87. (new) The system of claim 86, wherein the network communications link is a 

communications link in a public-switched communications network. 

88 .  (new) The system of claim 87,  further comprising: 

means for mediating the interaction between the means for using the service and 

the service. 

89. (new) The system of claim 88, wherein the means for mediating comprises: 

means for monitoring the amount of the service resource used by the network

based agent. 

90. (new) The system of claim 89, wherein the means for mediating further 

comprises: 

means for converting between a first messaging protocol used by the network

based agent and a second messaging protocol used by the service. 

9 1 .  (new) The system of claim 86, further comprising: 

means for allowing the user to modify the network-based agent associated with 

the user. 

92. (new) A computer program product comprising a computer useable medium 

having computer program logic recorded thereon for enabling a processor in a computer 

system to perform user customized network-based operations, comprising: 

means for enabling the processor to allow a user to create a network-based agent 

associated with the user, wherein the network-based agent i s  configured to perform an 

operation on behalf of the user; 

means for enabling the processor to invoke the execution of the network-based 

agent on the occurrence of an event; 

means for enabling the processor to use a service and a service resource when 

performing the operation on behalf of the user; and 

Page 809 of 820



- 6 - Lange, et al. 
To be assigned (Continuation of Appl. 

No. 09171 2, 712; Filed: November 14, 2000) 

means for enabling the processor to communicate the result of the operation to 

the user over a network communication link. 

93. (new) The system of claim 92, further comprising: 

means for enabling the processor to allow the user to modify the network-based 

agent associated with the user. 

94. (new) A method for performing user customized network-based operations, 

comprising: 

(a) receiving data for creating an agent customized to perform a task for a user 

upon the occurrence of an event; 

(b) creating the agent, wherein the agent has a plurality of executable instructions 

for performing the task; 

(c) executing the agent instructions upon the occurrence of the event, wherein 

step (c) includes: 

(i) providing instructions to a service to define the operations supported by 

the service required to perform the task, 

(ii) receiving a response from the service including parameters required by 

the agent to complete task, and 

(iii) providing an output associated with the task to the user over a network 

communications link. 

95 . (new) The method of claim 94, wherein the response received from the 

service includes data. 

96. (new) The method o f  claim 94, wherein the instructions include a request to 

access a service resource.  

97.  (new) The method of claim 94, wherein the network communications link is 

a communications link in a public-switched communications network. 
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To be assigned (Continuation of Appl. 

No. 09/712, 712; Filed: November 1 4, 2000) 

Remarks 

Upon entry of the foregoing amendment, claims 77-97 are pending in the 

application, with 77, 86, 92, and 94 being the independent claims. Claims 1 -76 are 

sought to be cancelled without prejudice to or disclaimer of the subj ect matter therein. 

New claims 77-97 are sought to be added. These changes are believed to introduce no 

new matter, and their entry is respectfully requested. 

Conclusion 
Prompt and favorable consideration of this Preliminary Amendment is 

respectfully requested. Applicant believes the present application is in condition for 

allowance. If the Examiner believes, for any reason, that personal communication will 

expedite prosecution of this application, the Examiner is invited to telephone the 

undersigned at the number ·provided. 

Date: November 24. 2004 

1 1 00 New York Avenue, N.W. 
Washington, D.C.  20005-3934 
(202) 3 7 1 -2600 

334885.1 

Respectfully submitted, 

SSLE� 
~ 

& Fox P .L.L.C. 

mas C. Fiala 
Attorney for Applicant 
Registration No. 43,6 1 0  
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Applicant Authority Type: 

Citizenship: 

Given Name: 

Family Name: 

City of Residence: 

State of Residence: 

Country of Residence: 

I nventor 

I E  

Barbara 

N ELSON 

San Mateo 

CA 

us 

Address-1 of Mailing Address: 2825 Juniper Street 

Address-2 of Mailing Address: 

City of Mailing Address: San Mateo 

State of Mailing Address: CA 

Postal Code of Mailing Address: 94403 

Country of Mailing Address: US 

Phone: 

Fax: 

E-mail: 

Inventor 3: 

Applicant Authority Type: 

Citizenship: 

Inventor 

CN 

Given Name: Jing 

Family Name: SU 

City of Residence: Cupertino 

State of Residence: CA 

Country of Residence: US 

Address-1 of Mailing Address: 20094 Wheaton Drive 

Address-2 of Mailing Address: 

City of Mailing Address: 

State of Mailing Address: 

Cupertino 

CA 

Postal Code of Mailing Address: 95014 

Page 2 of 3 
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US-Request 

Country of Mailing Address: US 

Phone: 

Fax: 

E-mail: 

I nventor 4: 

Applicant Authority Type: Inventor 

Citizenship: US 

Given Name: James 

Middle Name: E. 

Family Name: WH ITE 

City of Residence: San Carlos 

State of Residence: CA 

Country of Residence: US 

Address-1 of Mailing Address: 1 1 2 Wycombe Avenue 

Address-2 of Mailing Address: 

City of Mailing Address: San Carlos 

State of Mailing Address: CA 

Postal Code of Mailing Address: 94070 

Country of Mailing Address: US 

Phone: 

Fax: 

E-mail:  

Attorney Information: 

practitioner(s) at Customer Number: 

28393 *28393* 

Page 3 of 3 

as our attorney(s) or agent(s) to prosecute the application identified above, and to transact 

all business in the United States Patent and Trademark Office connected therewith . 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Lange et al. 

Appl. No. :  To be assigned (Continuation of Appl. 
No. 091712, 712; Filed: November 1 4, 2000) 

Filed: November 24, 2004 

For: Network System Extensible By Users 

Confirmation No. :  To be assigned 

Art Unit: To be assigned 

Examiner: To be assigned 

Atty. Docket: 2222.0300002 

Information Disclosure Statement 

Commissioner for Patents 
P.O. Box 1 450 
Alexandria, VA 223 1 3- 1 450 

Sir: 

Listed on accompanying Form PT0- 1449 are documents that may be considered 
-
material to the examination of this application, in compliance with the duty of disclosure 

requirements of 37 C.P.R. § §  1 .56, 1 .97 and 1 .98 .  

Where the publication date of a listed document does not provide a month of 

publication, the year of publication of the listed document is sufficiently earlier than the 

effective U.S. filing date and any foreign priority date so that the month of publication is 

not in issue. Applicants have listed publication dates on the attached PT0-1449 based on 

information presently available to the undersigned. However, the listed publication dates 

should not be construed as an admission that the information was actually published on 

the date indicated. 

Applicants reserve the right to establish the patentability of the claimed invention 

over any of the information provided herewith, and/or to prove that this information may 

not be prior art, and/or to prove that this information may not be enabling for the 

teachings purportedly offered. 

This statement should not be construed as a representation that a search has been 

made, or that information more material to the examination of the present patent 

application does not exist. The Examiner is specifically requested not to rely solely on 

the material submitted herewith. 

Applicants have checked the appropriate boxes below. 
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- 2 - Lange et al. 

Appl.  No. To be assigned (Continuation of Appl. 
No. 09/712, 712; Filed: November 14, 2000) 

D 1 .  Statement under 37 C.F.R. 1 .704(d). Each item of information contained in this 

Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart application and this communication was not 

received by any individual designated in 37 C.F.R. § 1 .56(c) more than thirty 

days prior to the filing of this information disclosure statement. 

1:8] 2. Filing unde� 37 C.F.R. § 1 .97(b). This Information Disclosdre Statement is being 

filed within three months of the date of filing of a national application other than 

a continued prosecution application (CPA), OR within three months ofthe date of 

entry of the national stage as set forth in 37 C.F.R. § 1 .49 1 in an international 

application, OR before the mailing date of a first Office Action on the merits OR 

before the mailing of a first Office Action after the filing of a request for 

continued examination under 37 C.F.R. § 1 . 1 14 .  No statement or fee is required. 

D 3.  Filing under 37 C.F.R. § 1 .97(c). This Information Disclosure Statement is being 

filed more than three months after the U.S.  filing date AND after the mailing date 

of the first Office Action on the merits, but before the mailing date of a Final 

Rejection, or Notice of Allowance, or an action that otherwise closes prosecution 

in the application. 

D a. Statement under 37 C .F .R. § 1 .97(e)( l ) . I hereby state that each 

item of information contained in this Information Disclosure 

S}atement was first cited in any communication from a foreign 

patent office in a counterpart foreign application not more than 

three months prior to the filing of this Information Disclosure 

Statement. 37  C.F.R. § 1 .97(e)(l ) .  

D b. Statement under 37 C.F.R. § 1 .97(e)(2). I hereby state that no item 

of information in this Information Disclosure Statement was cited 

in a communication from a foreign patent office in a counterpart 

foreign application and, to my knowledge after making reasonable 

inquiry, was known to any individual designated in 3 7 C.F .R. 

§ 1 .56(c) -more than three months prior to the filing of this 

Information Disclosure Statement. 37  C.F.R. § 1 .97(e)(2). 
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- 3 - Lange et a/. 

Appl. No. To be assigned (Continuation of App/. 
No. 09/712, 712; Filed: November 1 4, 2000) 

D c. Attached is our PT0-2038 Credit Card Payment Form in the 

amount of $ ____ in payment of the fee under 37 C.F.R. § 

1 . 17(p). 

D 4. Filing under 37 C.F.R. § 1 .97(d) This Information Disclosure Statement is being 

filed more than three months after the U.S. filing date and after the mailing date 

of a Final Rejection or Notice of Allowance, but before payment of the Issue Fee. 

Enclosed find our PT0-2038 Credit Card Payment Form in the amount of 

$ in payment of the fee under 3 7  C.F.R. § 1 . 1 7(p); in addition: 

D a. Statement under 37 C.F.R. § 1 .97(e)(l ). I hereby state that each 

item of information contained in this Information Disclosure 

Statement was cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three 

months prior to the filing of this Information Disclosure 

Statement. 37  C.F.R. § 1 .97(e)( l ) . 

D b.  Statement under 37 C.F.R. § 1 .97(e)(2). I hereby state that no item 

of information in this Information Disclosure Statement was cited 

in a communication from a foreign patent office in a counterpart 

foreign application and, to my knowledge after making reasonable 

inquiry, was known to any individual designated in 37 C.F.R. § 

1 .56( c) more than three months prior to the filing of this 

Information Disclosure Statement. 37 C.F.R. § 1 .97(e)(2). 

D 5 .  The document(s) was/were cited in a search report by a foreign patent office in  a 

counterpart foreign application. Submission of an English language version of 

the search report that indicates the degree of relevance found by the foreign office 

is provided in satisfaction of the requirement for a concise explanation of 

relevance. 1 1 3 8  OG 37,  38 .  

D 6 .  A concise explanation of  the relevance of the non-English language document(s) 

appears below in accordance with 37· C.F.R. § 1 .98(a)(3). 

D 7. Copies of documents are submitted. However, in accordance with 37 C.F.R. 

§ 1 .98(a)(2), no copies of U.S. patents and patent application publications cited 

on the attached Form PT0-1 449 are submitted. 
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- 4 - Lange et al. 
Appl. No. To be assigned (Continuation of Appl. 

No. 09/712, 712; Filed: November 14, 2000) 

[gl 8. Copies of the documents were cited by or submitted to the Office in an IDS that 

complies with 37 C.F.R. § l .98(a)-(c) in Application No. 09/7 1 2,7 1 2, filed 

November 1 4, 2000, which is relied upon for an earlier filing date under 

3 5  U.S.C. § 1 20. Thus, copies of these documents are not attached. 37 C.F.R. 

§ 1 .98(d). 

[gl 9. It is expected that the examiner will review the prosecution and cited art in the 

parent application no(s). 09/71 2,712 in accordance with MPEP 2001 .06(b), and 

indicate in the next communication from the office that the art cited in the earlier 

prosecution history has been reviewed in connection with the present application. 

It is respectfully requested that the Examiner initial and return a copy of the 

enclosed Form PT0- 1449, and indicate in the official file wrapper of this patent 

application that the documents have been considered. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee 

deficiency, or credit any overpayment, to our Deposit Account No. 1 9-0036. 

Date: November 24. 2004 

1 1 00 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 3 7 1 -2600 

337874.1 

Respectfully submitted, 

SSLER, GOLDSTEIN & FOXP.L.L.C . 

· as . iala c__ � 
Attorney for Applicants 
Registration No. 43,61 0  
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Page 1 of 1 
ATIY. DOCKET NO. I APPLICATION NO. 

2222.0300002 To be assilmed 
FORM PT0-1449 FIRST NAMED INVENTOR 

Danny Lange 
INFORMATION DISCLOSURE STATEMENT FILING DATE 

I 
ART UNIT . 

EXAMINER 
INITIAL 

AA1 

AB1 

AC1 

AD1 

AE1 

AF1 

AG1 

AH1 

Al1 

AJ1 

AK1 

EXAMINER 
INITIAL 

AL1 

AM1 

AN1 

A01 

AP1 

AR 

AS 

AT 

EXAMINER 

DOCUMENT 

November 24, 2004 To be ass1gned 

U.S. PATENT DOCUMENTS 

NUMBER DATE NAME CLASS SUB-CLASS FILING DATE 

6,657,990 1 2/2003 Dilip et at. 370 352 

6,457,063 09/2002 Chintalapati et al. 709 317 

6,363,41 1  03/2002 Dugan et at. 709 202 

6,285,977 09/2001 Miyazaki, Kazuya 703 26 

6,163,794 1 2/2000 Lange et at. 709 202 

5,825,759 10/1998 Liu, George 370 331 

6,067,568 05/23/2000 Li et al. 709 223 

6,01 6,520 01/1 8/2000 Facq et al. 710 33 

5,983,267 1 1 /09/1999 Shklar et at. 709 217 

5,983,190 1 1/0911999 Trower II, et al. 704 276 

5,974,441 1 0/2611999 Rogers et at. 709 200 

FOREIGN PATENT DOCUMENTS 
DOCUMENT 
NUMBER DATE COUNTRY CLASS SUB-CLASS TRANSLATION 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

OTHER (Including Author, Title, Date, Pertinent Pages, etc.) 

Jonathan Dale, "A Mobile Agent Architecture to Support Distributed Resource Information 

1 
Management", University of Southampton, Department of Electronics and Computer Science, 
79 pages, 23 June 1998. 

JP Morgenthal, "XML Agents," NC.Focus website (www.ncfocus.com), 1 998, pages 1-4. 

1 

D. Tsichritzis, et al., "KNOs: Knowledge Acquisition, Dissemination, and Manipulation 

1 
Objects," ACM Transactions on Office Information Systems, Vol. 5, No. 1, January 1987, 
pages 96-1 1 2. 

I DATE CONSIDERED 

EXAMINER: Initial if reference considered, whether or not citation is in confonnance with M PEP 609. Draw line through citation if not in conformance 
and not considered. Include copy of this fonn with next communication to Applicant. 
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Page 2 of 2 
ATTY. DOCKET NO. I APPLICATION NO. 

To be assi2ned 
FORM PT0-1 449 FIRST NAMED INVENTOR 

Danny Lange 
INFORMATION DISCLOSURE STATEMENT FILING DATE 

N b 24 2004 I 
ART UNIT 

T b 
. 

d 

EXAMINER 

INITIAL 

AA2. 

AB2 

AC2 

AD2 

AE2 

AF2 

AG2 

AH2 

Al2 

AJ2 

AK2 

EXAMINER 

INITIAL 

AL2 

AM2 

AN2 

A02 

AP2 

AR 

AS 

AT 

EXAMINER 

DOCUMENT 

ovem er , o e ass1gne 

U.S. PATENT DOCUMENTS 

NUMBER DATE NAME CLASS SUB-CLASS FILING DATE 

5,963,949 1 0/05/1999 Gupta et al. 707 1 00 

5,913,214 06/15/1999 Madnick et al. 707 1 0  

5,826,258 10/20/1998 Gupta et al. 707 4 

5,665,081 08/05/1997 Bonnell et al. 709 202 

6,01 6,393 01/18/2000 White et al. 395 6983 

5,953,392 09/14/1 999 Rhie et al. 379 8813 

5,603,031 02/1 1/1997 White et al. 395 683 

FOREIGN PATENT DOCUMENTS 

DOCUMENT DATE COUNTRY CLASS SUB-CLASS TRANSLATION 

NUMBER 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

OTHER ( Including Author, Title Date, Pertinent Pages, etc. 

C. Daniel Wolfson, et al., "Intelligent Routers," The 9th International Conference on 

g Distributed Computing Systems, IEEE Computer Society Press, 1989, pages 371-376. 

g 

� 

I DATE CONSIDERED 

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance 
and not considered. Include copy of this form with next communication to Applicant. 
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