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Under the Pa Ierwork Reduction Act of 1995 no - ersons are re uired to res-0nd to a collection of information unless it disla a valid OMB control number.

_—
Commissioner for Patents

APPLICATION ELEMENTS ADDRESS TO: PO. Box 1450
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 2231 3.1450

ACCOMPANYING APPLICATION PARTS

9. I] Assignment Papers (cover sheet 8. document(s))

_L
CD
on
°’ PTO/SBIOS (0904)o:

C

 
 
 

UTILITY

PATENT APPLICATION

TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b))

 
 
 
 

 
 

  
 

  
 

  
 
  

  

 
 

1.. Fee Transmittal Form (6.g, PTO/$3117)(Submit an original and a duplicate for fee processing)
2. I:I Applicant claims small entity status.See 37 CFR 1.27.

3. Specification [Total Pages 105 ]Both the claims and abstract must start on a new page
(For inlomzation on the preferred arrangement, see MPEP 608.01(e))

4. IE Drawing(s) (35 U.S.C. 113) [Total Sheets 17 l

 

 
  Name of Assignee

  

  
 
 

 
 

 
 

  
 
  

 
 

5. Oath or Declaration [Total Sheets ] 10, E] 37 CFR 3.73(b) Statement Dpower ora. Newly executed (original or copy) (when there is an assignee) Attorney
b A copy from a prior application (37 CFR 1 .63(d))

for continuation/divisional with Box 18 completed) 11. [3 English Translation Document (if applicable)
i. DELETION OF INVENTORlSi

Signed statement attached deleting inventor(s)
name in the prior application. see 37 CFR
1.63(d)(2) and 1.330;).

 
 
 12. lnfoETtion Disclosure Statement (PTO/same or PTO-1449)Copies of citations attached
 

   

 

6. Application Data Sheet. See 37 CFR 1.76 13 Preliminary Amendment

  
7. I: CD-ROM or CD-R in duplicate, large table or

puter Program (Appendix)
Landscape Table on CD

 
 

14. IE Return Receipt Postcard (MPEP 503)(Should be specifically itemized)
 

 
15. [3 Certified Copy of Priority Document(s)

(if foreign priority is claimed) 
8. Nucleotide andlor Amino Acid Sequence Submission

(if applicable, items a. - c. are required)
a. [:1 Computer Readable Form (CRF)
b. Specification Sequence Listing on: 

 

 

  
  

  16. [:1 Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i).Applicant must attach forrn PTO/SB/35 or equivalent.

17_ Other; Authorization under 37CFR l.136§a)i3)

. . . . . please transfer microfice appendices A-D from Appl.
c. I:I Statements verifying IdentIty of above copies combating-1‘1mustang") ”1mm“

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:

  

  
 

 
  

CI CD-ROM or CD-R (2 copies); or
ii. [:1 Paper

 
 

  
 

 

  Continuation CI Divisional CI Continuation-in-parthlP) of priorapplication No.: .................................

PriorapplicatIon information: Examiner—____Geek“, Mehmet B- An Unit: __—2______142
19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 261 1 1 OR El Correspondence address below

_—

-__————we_Country m—m—_m—
_x-erai_-l_m

Name Registration No.
Print/'1’ oe ThOIiaS C- Flala Attorne lA-ent 439610

This collection oi 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. 122 and 37 CFR 1.11 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.
US. Patent and Trademark Office, US. Department of Commerce. PO. 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.

ll you need assistance in completing the form, call 1-800—PTO—9199 and select option 2.
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Approved for use through 07/31/2006. OMB 0651 -0032
US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

\

§ «
§ 8.? PTO/SB/17 (10-04v2)Q o)
s o:
§ Under the Pa-erwork Reduction Act of 1995 no ersons are re-uired to res-0nd to a collection of information unless it dis-Ia s a valid OMB control number.

  Complete if Known

To be assigned

Filing Date November 24, 2004

First Named Inventor Danny Lange

T” be ”Sm“
A Iicant claims small enti status. See 37 CFR 1. 7 .

pp ty An Unit To be assrgned
TOTAL AMOUNT OF PAYMENT ($) 1,016.00 22220300002

 
 

 

FEE TRANSMITTAL

for FY 2005
Efiective 10/01/2004. Patent fees are subject to annual revision.

 
 

 

 
  
 
 

   
 

  
  

   
 

 
 

 
 

D Check Credit card D Money Other D None

l:TChar e any deficiencies or 8% any overpayments inDeposr Account: the fees to De I osit Acct. No. 19-0036.
Deposit
Account 19-0036Number
Deposit Sterne, Kessler, Goldstein & Fox P.L.L.CAccount
Name

The Director Is authorized to: (check all that apply)

Charge fee(s) indicated below D Credit any overpayments

3. ADDITIONAL FEES
' Small Enti

Fee Fee Fee Fee Fee Description

 

    
  
  
 
 

1051 130 2051 65 Surcharge - late filing fee or oath
1052 50 2052 25 Surcharge - late provisional filing fee orcover sheet

1053 130 Non—English specification
   

   
   

 
  

 

1053 130
1812

1304 920'
  1804 920' Requesting publication of SIR prior toExaminer action

1805 1.840’ Requesting publication of SIR afterExaminer action

2251 55 Extension for reply within first month
2252 215 Extension for reply within second month

2253 490 Extension for reply within third month

2254 765 Extension for reply within fourth month
2255 1,040 Extension for reply within fifth month

2401 170 Notice of Appeal
2402 170 Filing a brief in support of an appeal
2403 150 Request for oral hearing

D Charge any additional fee(s) or any underpayment of fee(s)

D Charge fee(s) indicated below. except for the filing feeto the above-identified deposit account.

FEE CALCULATION

 

  

 
  

 
 
 
 

  
  

 
 
 
 

 

   

 
1805 1.840'

   
1251 110
1252 430
1253 980

1254 1,530

1255 2,080
1401 340
1402 340
1403 300

1451 1,510
1452

1453 1.370
1501 1.370
1502 490
1 503 660
1 460 1 30

1807 50

1806 180

8021 40

1809 790

 
 

 

    
  

 

 
Fee Description Fee Paid

Utility filing fee .790 002002 175 Design filing fee
2003 275 Plant filing fee
2004 395 Reissue filing fee
2005 80 Provisional filing fee

SUBTOTAL (1) ($) 790.00

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUEFee from
Extra Claims .-- . . Fee Paid

Total Claims El .20“ = E] X 18.00

ggeggndent El _3..= X 88,00
Multiple Dependent m

m

 

 
 

 
 

  
1001 790
1002 350

1003 550
1004 790
1005 160

  
    
 

 

    
 
 
  

 

 

 
 

   
 

 1451 1.510 Petition to institute a public use proceeding
2452 55 Petition to revive - unavoidable

2453 685 Petition to revive - unintentional

2501 685 Utility issue fee (or reissue)
2502 245 Design issue fee
2503 330 Plant issue tee
1460 130 Petitions to the Commissioner

1807 50 Processing fee under 37 CFR 1.17(q)
1806 180 Submission of Information Disclosure Strut

8021 40 Recording each patent assignment perproperty (times number of properties)
2809 395 Filing a submission after final rejection

(37 CFR 1.129(a))
2810 395 For each additional invention to be

examined (37 CFR 1.129(b))
1801 790 2801 395 Request forContinued Examination (RCE)
1802 900 1802 900 Request for expedited examination

of a design application

     
  
  

 
 

 

  
   
  

 

 
 

  

  
 
 

  
 

  
  

   

 

   
 
   

 
 

 
  2202 9 Claims in excess of 20

2201 44 Independent claims in excess of 3
2203 150 Multiple dependent claim, if not paid
2204 44 " Reissue independentclaims

over original patent

 
  

 
 
 

 

  
 

 
1203 300
1204 88

1810 790

 

 
 

  

 
  

1205 18 2205 9 " Reissue claims in excess of 20
and over original patent

SUBTOTAL (2) $ 106.00
I"or number -reviousl . id. if nearer, For Reissues, see above

 
 

 
Other fee (specify)

'Reduced by Basic Filing Fee Paid SUBTOTAL (3)
 
   

 

  
   

  
SUBMITTED BY - (Complete (ifspplicablafi

——'ZIAMH_-IIl-_
WARNIN : Information on this form may become public. Credit card information should not
be included on this form. Provide credit card Information and authorization on PTO-2038.

This collection of information Is required by 37 CFR 1.17 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. 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 lnforrnation 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: Commissloner for Patents. P.O. Box 1450, Alexandria. VA 22313-1450.

Ifyou need assistance in completing the form, call 1 -800-PTO-9199 and select option 2.
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.1 ,\ ._, ~

. J r - e
1 Robert Greene Sterne Judith U. Kim

Edward J. Kessler fimothy J. Shea, Jr.
5'. g Jorge A. Goldsteiii Patrick E. Ganett‘ 9 David K.S. Cornwall JeffreyT. Helvey. Robert w. Esmond Heidi L. Kraus' 1 -Gene 6. Durkin Albert L ferro'

Mi ele A. Cimbala Donald R. Banowit
Michael B. Ray Peterk Jackman

Sahel: {growl Igfiesa gvlvlledler
ric t e eaver

ATTORNEYS AT LAW Michaela indium...Steven R. Ludwig Vincent L. Capuano
John M. Covert Eldora Ellison Floydlinda E. Alcom Thomas C. Fiala
Roben C. Millonig Brian J. Del Buono
Lawrente B. Bugaisky Virgil Lee Beaston
Donald J. Featherstone Theodore A. Wood
Michael V. Messinger Elizabeth J. Haanes

November 24, 2004

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Re: US. Non-Provisional Utility Patent Application under 37 CPR. § 1.53(b)

los S. Ostrogmm
Fran R. Conin
Christlne M. Uiuiier
Rae Lynn P. Guest
George S. BanimesserDaniel A Klein'
Jason D. Eisenberg
Michael D. Spedit
Andrea 1. Kamage
Tracy L. Muller‘LuAnne M. DeSantis
Ann E. Summerfield
Ari: W. Ledford'

Helene C Ca‘r’ly'sonTimothy A. D e’
Gaby L. longswurthLori A. Gordon‘
Nicole 0. Omar

Appl. No. To be assigned; Filed: November 24, 2004

(Continuation ofAppl. No. 09/712, 712; Filed: November 14, 2000)

For: Network System Extensible By Users
Inventors:

Our Ref:
Lange et (1].
22220300002

Sir:

Ted 1. Ebersole
Jyoti c r'
Laura W592i
Karen R. Markowia
Nari J. Leith
Ma w J. Dowd
Aaron L, Sd'iwam
Katrina Yu'ian Pei Quad:
Bryan 1.. S lionRobert A. Sdiwamman
Teresa A Colella
Jeffrey & Lurid ren

Julie A. Holder
Mita MukherjeeScott M. Woodhouse
Midiael Gt Penn
Christopher J. Walsh

111.comKenneth C. Bass ill
Evan R. Smith
Marvin C. Guthrie

'Admitted on in Maryland‘Admitted on in VirginiaVictoria $.11 erford IPiectice limited m
Michelle K Hoioubek Federal AgenciesRobert H. DeSelrris
Simon J. Ellion

WRITER ’S DIRECT NUMBER:
(202) 772.8335

INTERNETADDRESS:
TFIALA@SKGF.COM

The following documents are forwarded herewith for appropriate action by the US.
Patent and Trademark Office:

1. Credit Card Payment Form (PTO-203 8) for $1,016.00 to cover:

$790.00 Patent Application Fee;
$106.00 Excess Claims Fee;

$120.00 Recordation Fee;

2. Utility Patent Application Transmittal Form (PTO/SB/OS);

3. Fee Transmittal Form (PTO/SB/ 17);

4. Authorization to Treat a Reply As Incorporating An Extension of Time

Under 37 CPR. § 1.136(a)(3);

5. US. 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 RLLC. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 t 202.371.2540 : www.5kgf.com
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Commissioner for Patents

November 24, 2004

Page 2

the application consisting of:

a. An Application Data Sheet (37 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. 09/178,366;

c. A specification containing:

i. 86 pages of description prior to the claims;

ii. 18 pages of claims (76 claims);

iii. a one (1) page abstract;

d. 17 sheets of drawings (Figures 1-17);

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 US. Appl. No. 9/712,712;

8. Recordation Form Cover Sheet (Form PTO-1595);

9. A copy of the executed Assignment to General Magic, recordation of

which is hereby respectfully requested;

10. Recordation Form Cover Sheet (Form PTO-1595);

11. A copy of the executed Assignment to Intellectual Ventures Patent

Holding 1, L.L.C., recordation of which is hereby respectfully requested;

12. Recordation Form Cover Sheet (Form PTO-1595);

13. A copy of the executed Change of Name to Ben Franklin Patent Holding

L.L.C., recordation of which is hereby respectfully requested;

14. An Information Disclosure Statement;

15. Form PTO-1449 (2 sheets citing 22 documents); and

16. Two (2) return postcards.

Sterne, Kessler, Goldstein 8: Fox ELLE. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 f202.371.2540 : www.5kgf.com
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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 US. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERN SLER, GOLD TEIN & Fox P.L.L.C.

 
Tho 'as C. Fiala

Attorney for Applicants

Registration No. 43,610
TCF/LAG/1am

Enclosures

3379001

Sterne, Kessler, Goldstein & Fox RLLC. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 ”023711540 : www.5kgficom
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: To be assigned

Lange et a]. Art Unit: To be assigned

Appl. No.: To be assigned (Continuation

oprpl. 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
PO. Box 1450

Alexandria, VA 22313-1450

Sir:

The US. 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 US. Patent and Trademark Office is hereby

authorized to charge all required extension of time fees to our Deposit Account No.

19-0036, if such fees are not otherwise provided for in such reply.

Respectfully submitted,

TE , SSLER, GOLDSTEIN & Fox P.L.L.C.

mi
Thomas C. Fiala

Attorney for Applicants
Registration No. 43,610

Date: W Z”

1100 New York Avenue, N.W.

Washington, DC. 20005—3934
(202) 371-2600 338176.]
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US. Patent and Trademark Office. US. DEPARTMENT OF COMMERCE

Under the Pa nerwork Reduction Act of 1995 no ~ersons are re uired to res-ond to a collection of Information unless it dlsla a valid OMB control number.

2222-0300002

Danny Lange

Network System Extensible By Users

——
Commissioner for Patents

ADDRESS TO: P.O. Box 1450
Alexandria VA 22313-1450

ACCOMPANYING APPLICATION PARTS

9. I] Assignment Papers (cover sheet 81 document(s))

—A
(n

g PTO/SBl05 094140) ( )

C

  
 

 

UTILITY

PATENT APPLICATION

TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b))

   
 
 

 

  

 
 

 

 
 
 

 
 

APPLICATION ELEMENTS
See MPEP chapter 600 concerning utility patent application contents.

 

 
 

1. Fee Transmittal Form (e.g., PTO/SBl17)
(Submit an original and a duplicate for fee processing)

2. I:I Applicant claims small entity status.See 37 CFR 1.27.

3. m Specification [Total Pages 105 ]Both the claims and abstract must start on a new page
(For information on the preferred arrangement. see MPEP 608.01 (5))

41:] Drawing(s) (35 U.S.C. 113) [TolalSheels 17 l

 

 
 

 
    Name of Assignee

 

 

 

 

 

 
 

10. C] 37 CFR 3.730») Statement DPower of(when there is an assignee) Attorney
5. Oath or Declaration [Total Sheets ]

a. Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

for continuation/divisional with Box 18 completed}
I. DELETION OF INVENTORlS)

Signed statement attached deleting inventor(s)
name in the prior application. see 37 CFR
1.63(d)(2) and 1.33(b).

11. B English Translation Document (if applicable)  
 

  

 
 

 
 

12. lnfoEtion Disclosure Statement (PTO/SBIOS or PTO-1449)Copies of citations attached

 

 
 
 

6. Application Data Sheet. See 37 CFR 1.76 13' Preliminary Amendmem
7. El CD-ROM or CD-R in duplicate, large table or

puter Program (Appendix)
Landscape Table on CD

14. [Xi Return Receipt Postcard (MPEP 503)(Should be specifically itemized)   

   15. [:l Certified Copy of Priority Document(s)
(if foreign priority is claimed)  

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. - c, are required)
a. [3 Computer Readable Form (CRF)
b. Specification Sequence Listing on:

  
  

 

  

  

 

  

 
  

16. E] Nonpubllcatlon Request under 35 U.S.C. 122(b)(2)(B)(i).Applicant must attach form PTO/SB/35 or equivalent.

17‘ Other: Authorization under 37CFR 1.136la)§3)

I:I . . . . _ please transfer mierot‘lce appendices A-D from Appl.c. Statements verifying identity of above copies “.mplumgqailliugxaumuuiieuuu
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:

i. CI CD-ROM orCD-R (2 copies); or
ii. [:1 Paper

 
 

  
 

  
  

Continuation I: Divisional CI Continuation-inparthlP) ofpriorappllcatlon No.: .................................

Priorapplication information: Examiner GeCkll, Mehmet 13- Art Unit: 2142

  

 
 

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 261 1 1 OR I: Correspondence address below

m”—_m—. ‘ - «—
-s-m__-I_-il

Name , Registration No.
Tho u as C. Fiala Mame We,“ 43,610

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 ls governed by 35 U.S.C. 122 and 37 CFR 1.11 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. US. Department of Commerce, Po. 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, Alexandrla, VA 22313-1450.

ll you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Approved for use through 07/31/2006. OMB 0651 -0032
US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

\

§ «
§ 8.? PTO/SB/17 (10-04v2)Q o)
s o:
§ Under the Pa-erwork Reduction Act of 1995 no ersons are re-uired to res-0nd to a collection of information unless it dis-Ia s a valid OMB control number.

  Complete if Known

To be assigned

Filing Date November 24, 2004

First Named Inventor Danny Lange

T” be ”Sm“
A Iicant claims small enti status. See 37 CFR 1. 7 .

pp ty An Unit To be assrgned
TOTAL AMOUNT OF PAYMENT ($) 1,016.00 22220300002

 
 

 

FEE TRANSMITTAL

for FY 2005
Efiective 10/01/2004. Patent fees are subject to annual revision.

 
 

 

 
  
 
 

   
 

  
  

   
 

 
 

 
 

D Check Credit card D Money Other D None

l:TChar e any deficiencies or 8% any overpayments inDeposr Account: the fees to De I osit Acct. No. 19-0036.
Deposit
Account 19-0036Number
Deposit Sterne, Kessler, Goldstein & Fox P.L.L.CAccount
Name

The Director Is authorized to: (check all that apply)

Charge fee(s) indicated below D Credit any overpayments

3. ADDITIONAL FEES
' Small Enti

Fee Fee Fee Fee Fee Description

 

    
  
  
 
 

1051 130 2051 65 Surcharge - late filing fee or oath
1052 50 2052 25 Surcharge - late provisional filing fee orcover sheet

1053 130 Non—English specification
   

   
   

 
  

 

1053 130
1812

1304 920'
  1804 920' Requesting publication of SIR prior toExaminer action

1805 1.840’ Requesting publication of SIR afterExaminer action

2251 55 Extension for reply within first month
2252 215 Extension for reply within second month

2253 490 Extension for reply within third month

2254 765 Extension for reply within fourth month
2255 1,040 Extension for reply within fifth month

2401 170 Notice of Appeal
2402 170 Filing a brief in support of an appeal
2403 150 Request for oral hearing

D Charge any additional fee(s) or any underpayment of fee(s)

D Charge fee(s) indicated below. except for the filing feeto the above-identified deposit account.

FEE CALCULATION

 

  

 
  

 
 
 
 

  
  

 
 
 
 

 

   

 
1805 1.840'

   
1251 110
1252 430
1253 980

1254 1,530

1255 2,080
1401 340
1402 340
1403 300

1451 1,510
1452

1453 1.370
1501 1.370
1502 490
1 503 660
1 460 1 30

1807 50

1806 180

8021 40

1809 790

 
 

 

    
  

 

 
Fee Description Fee Paid

Utility filing fee .790 002002 175 Design filing fee
2003 275 Plant filing fee
2004 395 Reissue filing fee
2005 80 Provisional filing fee

SUBTOTAL (1) ($) 790.00

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUEFee from
Extra Claims .-- . . Fee Paid

Total Claims El .20“ = E] X 18.00

ggeggndent El _3..= X 88,00
Multiple Dependent m

m

 

 
 

 
 

  
1001 790
1002 350

1003 550
1004 790
1005 160

  
    
 

 

    
 
 
  

 

 

 
 

   
 

 1451 1.510 Petition to institute a public use proceeding
2452 55 Petition to revive - unavoidable

2453 685 Petition to revive - unintentional

2501 685 Utility issue fee (or reissue)
2502 245 Design issue fee
2503 330 Plant issue tee
1460 130 Petitions to the Commissioner

1807 50 Processing fee under 37 CFR 1.17(q)
1806 180 Submission of Information Disclosure Strut

8021 40 Recording each patent assignment perproperty (times number of properties)
2809 395 Filing a submission after final rejection

(37 CFR 1.129(a))
2810 395 For each additional invention to be

examined (37 CFR 1.129(b))
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EXPRESS MAIL LABEL NO:

 EL 030 4/0 745 US“a

NETWORK SYSTEM

EXTENSIBLE BY USERS

Danny Lange

Barbara Nelson

Jing Su

James E. White

10 TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to the

field of computer software systems and, more

particularly, to a network system extensible by users.

15 CROSS—REFERENCE TO MICROFICHE APPENDICES

A portion of the disclosure of this patent

document contains material that is subject to copyright

protection. ”The copyright owner has no objection to

the facsimile

20 disclosure as

Office patent

all copyright

reproduction by anyone of the patent

it appears in the Patent and Trademark

files or records; but otherwise reserves

rights whatsoever.
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CROSS-REFERENCE TO RELATED APPLICATIONS

This Application relates to the subject matter

disclosed in the following United States Patent and co—

pending United States Applications:

5 United States_Patent No. 5,603,031 to White et

al., entitled “System and Method For Distributed

Computation Based Upon the Movement, Execution, and

Interaction of Processes In a Network;”

United States Application Serial No. 08/609,699,

10 filed March 1, 1996, entitled “Method and Apparatus For

Telephonically Accessing and Navigating the Internet;”

United States Application Serial No. 08/798,675,

filed February 10, 1997, entitled “System and Method

For Distributed Computation Based Upon the Movement,

15 Execution, and Interaction of Processes In a Network;"

and

United States Application Serial No. 09/071,717,

filed May 1, 1998, entitled “Voice User Interface With

Personality.”

20 The above patent and co—pending applications are

assigned to the present Assignee and are incorporated

herein by reference.
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BACKGROUND OF THE INVENTION

Advances in computer and telephony systems have

led to the development of numerous technology—driven

services, such as electronic mail (e—mail), voice mail,

electronic organizers (for appointments and addresses),

on-line databases (8.9., for periodicals and stock

quotes), and the like. An increasing popularity for

these technological services in recent years has

spawned an entire industry devoted to the provision and

integration of the same. For example, numerous

companies now offer e-mail service over the

interconnection of computers widely known as the

Internet. Other companies offer systems for voice mail

services in both private branch exchange (PBX) and

public telephone environments. Entities which offer,

supply, or otherwise provide services are referred to

as “service providers " Entities which purchase,

consume, or otherwise use services are referred to as

fisubscribers.”

Many technological services are supported by one

or more software applications. These software
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applications are often developed with a broad spectrum

of subscribers in mind. As such, the respective

technological services may address the generalized

needs of many subscribers, but not the specialized

needs of any one particular subscriber or group of

subscribers.

with previous techniques, when a subscriber

desires to alter, change, modify, or otherwise

customize a service to suit his or her own specialized

needs, that subscriber must contact the appropriate

service provider. If the service provider deems that

there is sufficient demand for such customization, the

provider will initiate a modification of the supporting

software application for the relevant service.

Software_programmers or developers must then modify the

existing software application to address the

specialized needs of the requesting subscriber(s), and

afterwards, test the modified software to ensure that

it is functioning properly. Many iterations of

modification and testing may be performed before the

finished, customized service is available to the

subscriber.
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In light of the above, it is clear that previous

techniques are problematic for numerous reasons. For

example, a service provider is required to maintain or

otherwise employ a staff of human software developers

5 for making modifications to supporting software

applications. This can be expensive. Furthermore, a

substantial amount of time may be required to develop,

modify, and test supporting software applications in

response to the request of a particular subscriber or

10 group of subscribers. This can lead to subscriber

dissatisfaction, and ultimately, defection to another

service provider.

SUMMARY OF THE INVENTION

15 The disadvantages and problems associated with

previous techniques for providing technological

services have been substantially reduced or eliminated

using the present invention.

The present invention provides a network system

20 extensible (e.g., programmable) by “end—users,” and a

method of operation for the same. In general, an end—

user (or simply “user”) is any individual, party, or

-5-
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entity which somehow interacts with the network system.

A user can thus be an entity known to the network

system (i.e., an entity having a log-in ID), such as,

for example, a subscriber and or an individual

affiliated with the service provider. A user can also

be an arbitrary third-party which somehow interacts

with the network system.

with the present invention, users may extend or

customize the network system according to their own

particular needs. To accomplish this, a network system

is augmented with an agent system. Capabilities of the

network system are programmatically exposed by means of

one or more services, service resources, and service

wrappers. Each service individually, or the network

system as a whole, can be extended by adding agents

(created by users). FUrthermore, the consumption of

computational and service resources are monitored

within the network system, thus protecting the

subscribers and the service provider from harm or

misuse, whether intentional or inadvertent.

Accordingly, the network system can admit agents

programmed by users.
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In addition, the present invention contemplates

that a third party may modify existing agents and

create new agents in the case where subscribers lack

the desire or sophistication to do so themselves. The

third party can then make such customized agents

commercially available to subscribers.

According to an embodiment of the present

invention, a network system includes a service. An

agent uses the service on behalf of a principal. An

agent server mediates the use of the service by the

agent.

According to another embodiment of the present

invention, a network system includes a user interface

which allows a user to interact with the network

system. An agent server is coupled to the user

interface. The agent server manages agent use of the

network system. Furthermore, the agent server in

conjunction with the user interface is operable to

create or modify an agent in response to interaction by

the user.

According to yet another embodiment of the present

invention, a method includes the following: admitting
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a user to a network system wherein at least one agent

is operable to utilize a service to perform a task for

the user; and allowing the user to create or modify the

agent within the network system.

According to still another embodiment of the

present invention, a network system includes an agent

server which manages agent use of the network system.

An agent is operable to utilize a service within the

network system. A service wrapper, associated with the

10 service, cooperates with the agent server to mediate

interaction between the service and the agent.

According to yet another embodiment of the present

invention, a method includes the following: allowing

an agent to utilize a service; and mediating

15 interaction between the service and the agent.

A technical advantage of the present invention

includes providing a network system (and a method of

operation therefor) which is programmable by users

(including subscribers) according to their own

20 particular needs. From the standpoint of subscribers,

this facilitates the process of adding or deleting new

services or extending existing services and, from the

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 20 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 21 of 822

10

15

20

460038 V2

M~6011 US

standpoint of a service provider, this is beneficial in

that human software developers and testers can be

reduced or eliminated altogether with the automated

system of the present invention.

Other aspects and advantages of the present

invention will become apparent from the following

descriptions and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present

invention and for further features and advantages,

reference is now made to the following description

taken in conjunction with the accompanying drawings, in

which:

FigUre 1 illustrates a network system extensible

by users, according to an embodiment of the present

invention;

Figure 2 illustrates an exemplary computer-based

system that can be used to implement the network system

shown in Figure 1;
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Figure 3 illustrates details for a graphical user

interface, according to an embodiment of the present

invention;

Figure 4 illustrates details for a voice user

5 interface, according to an embodiment of the present

invention;

Figure 5 illustrates details for an agent server,

according to an embodiment of the present invention;

Figure 6 illustrates details for a service

10 wrapper, according to an embodiment of the present

invention;

Figure 7 illustrates details for specific

exemplary service wrappers, services, and service

resources;

15 Figure 8 illustrates details for an exemplary

agent object, according to an embodiment of the present

invention;

Figure 9 is a flow diagram of an exemplary method

for a user session, according to an embodiment of the

20 present invention;

Figure 10 is a flow diagram of an exemplary method

for executing a selection command for selecting an

-10-
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agent or an agent template, according to an embodiment

of the present invention;

Figure 11 is a flow diagram of an exemplary method

for executing an agent template command, according to

an embodiment of the present invention;

Figure 12 is a flow diagram of an exemplary method

for executing an agent command, according to an

embodiment of the present invention;

Figure 13 is a block diagram detailing the

controlled consumption of service and computational

resources, according to an embodiment of the present

invention;

Figure 14 is a flow diagram of an exemplary method

for executing time slices for an agent population,

according to an embodiment of the present invention;

Figure 15 is a flog diagram of an_exemplary method

for executing a time slice for an agent, according to

an embodiment of the present invention;

Figure 16 is a flow diagram of an exemplary method

for executing an event handler, according to an

embodiment of the present invention; and

-11..
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Figure 17 is a flow diagram of an exemplary method

for executing a service instruction, according to an

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention

and their advantages are best understood by referring

to Figures 1 through 17 of the drawings. Like numerals

are used for like and corresponding parts of the

various drawings.

Turning first to the nomenclature of the

specification, the detailed description which follows

is represented largely in terms of processes and

symbolic representations of operations performed by

conventional computer components, such as a central

processing unit (CPU) or processor associated with a

general purpose computer system, memory storage devices

for the processor, and connected pixel—oriented display

devices. These operations include the manipulation of

data bits by the processor and the maintenance of these

bits within data structures resident in one or more of

the memory storage devices. Such data structures

-12-
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impose a physical organization upon the collection of

data bits stored within computer memory and represent

specific electrical or magnetic elements. These

symbolic representations are the means used by those

skilled in the art of computer programming and computer

construction to most effectively convey teachings and

discoveries to others skilled in the art.

For purposes of this discussion, a process,

method, routine, or sub—routine is generally considered

to be a sequence of computer—executed steps leading to

a desired result. These steps generally require

manipulations of physical quantities. Usually,

although not necessarily, these quantities take the

form of electrical, magnetic, or optical signals

capable of being stored, transferred, combined,

compared, or otherwise manipulated. .It is‘conventional

for those skilled in the art to refer to these signals

as bits, values, elements, symbols, characters, text,

terms, numbers, records, files, or the like. It should

be kept in mind, however, that these and some other

terms should be associated with appropriate physical

quantities for computer operations, and that these

-13-
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terms are merely conventional labels applied to

physical quantities that exist within and during

operation of the computer.

It should also be understood that manipulations

within the computer are often referred to in terms such

as adding, comparing, moving, or the like, which are

often associated with manual operations performed by a

human operator. It must be understood that no

involvement of the human operator may be necessary, or

even desirable, in the present invention. The

operations described herein are machine operations

performed in conjunction with the human operator or

user that interacts with the computer or computers.

In addition, it should be understood that the

programs, processes, methods, and the like, described

herein are but an exemplary implementation of the

present invention and are not related, or limited, to

any particular computer, apparatus, or computer

language. Rather, various types of general purpose

computing machines or devices may be used with programs

constructed in accordance with the teachings described

herein. Similarly, it may prove advantageous to

_l4_
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construct a specialized apparatus to perform the method

steps described herein by way of dedicated computer

systems with hard—wired logic or programs stored in

non-volatile memory, such as read-only memory (ROM).

Network System Overview

Referring now to the drawings, Figure 1

illustrates a network system 2 extensible by users,

according to an embodiment of the present invention.

To achieve this, network system 2 may incorporate an

agent system comprising an agent server and one or more

agents, as described below in more detail. An

exemplary construction for an agent system is taught by

United States Patent No. 5,603,031, issued to the

Assignee of the present invention, the text of which is

incorporated herein by reference.

It is contemplated that network system 2 may be

maintained, managed, and/or operated by any provider of

technological services, such as electronic mail (e-

mail), voice mail, electronic organizer (for

appointments and/or addresses), on—line data retrieval

(for, e.g., periodicals and stock quotes), and the

-15-
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like. These services are offered and/or provided to

one or more users who may be considered to be

“subscribers." Each of the provider and the

subscribers can be an individual, a business, a

governmental department or agency, an academic

institution, an organization, or.the like, which

provides or receives, respectively, any form of

technological service.

The following primarily describes how network

system 2 and its associated methods of operation can be

used to provide information technology services over a

telephony system. Furthermore, a model of a network

system providing telephony services is discussed in

detail in microfiche Appendix A, in accordance with one

embodiment of the present invention. It should be

lunderstood, however, that the present invention is not

so limited. “That is, the teachings of the present

invention generally encompass the provision of services

by agents to one or more users in an environment which

can be extended by the users, for example, by

programming additional agents.

-15-
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Network system 2 includes a programmable

functionality component 4 and a hard-wired

functionality component 6. In general, programmable

functionality component 4 and hard-wired functionality

5 component 6 each functions to provide and/or support

the provision of technological services. Hard-wired

functionality component 6 is implemented substantially

with a number of “hard-wired" elements, and thus, its

functionality is modified or changed primarily by

10 connecting or re—connecting the same or additional

elements. Programmable functionality component 4 is

implemented with an agent system and, as such, its

functionality can be programmed (for example, by

subscribers or third parties), as described below in

15 more detail. Computer code for an exemplary agent

system implementing a programmable functionality

component 4'is provided in microfiche Appendix B, in

accordance with an embodiment of the present invention.

20 Graphical User Interface

Network system 2 includes a graphical user

interface (GUI) 12. Graphical user interface 12 may be
I
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implemented and/or supported by a web browser--i.e., a

client application that resides on (or is downloaded

to) an electronic user device, such as a desktop

computer. Any of a variety of browsers are available,

5 such as NETSCAPE NAVIGATOR, MICROSOFT INTERNET

EXPLORER, and others. The web browser can be a forms—

capable browser which is able to interpret Hyper Text

Markup Language (HTML) code which provides forms

including fill-in text boxes, option buttons, drop-down

10 list boxes, radio buttons, and the like.

Graphical user interface 12 allows a user to

interact with network system 2 via a communication

line, which may be any type of communication link

capable of supporting data transfer. For example, the

15 communication line may include any combination of an

Integrated Services Digital Network (“ISDN”)

communication line, a hard-wired line or a telephone

line. This enables communication via the

interconnection of computers popularly known as the

20 “Internet," using any suitable protocol, such as,

Transmission Control Protocol/Internet Protocol

-18—

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 30 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 31 of 822

10

15

20

460038 V2

M-6011 US

(TCP/IP), Internetwork Packet eXchange/Sequence Packet

eXchange (IPX/SPX), or AppleTalk.

Graphical user interface l2——comprising a web

browser and a web server——manages the connection

between the user device and network system 2, supports

the transfer of data therebetween, and interprets and

displays the data. For example, graphical user

interface 12 enables the downloading of one or more web

pages (serving as graphical interfaces into network

system 2) to the user device. The user device may

include one or more suitable input devices, such as a

keyboard, key pad, touch screen, input port, pointing

device (e.g. mouse), and/or other device that can

accept information, and one or more suitable output

devices, such as a computer display, output port,

speaker, or other device for conveying'information

including digital data, visual information, or audio

information.

Graphical user interface 12 may comprise an agent

area 14 which is dedicated to the activities of

creating new agents and manipulating existing agents,

as described herein. For example, in one embodiment,

an “agent” icon is added to a screen menu; the
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interface screen which is accessed by “clicking" on the

agent icon constitutes the agent area.

Voice User Interface

A voice user interface (VUI) 16 allows a user to

interact with network system 2 via a telephone line,

which can be an analog telephone line, a digital T1

line, a digital T3 line, or an 0C3 telephony feed. In

contrast to graphical user interface 12, voice user

interface 16 does not require that a user have access

to an electronic interface, such as a computer.

Rather, voice user interface 16 interprets the

vocalized expressions of a user so that the user may

issue commands and other input into network system 2.

Voice user interface 16 may also issue audible output

in the form of speech that is understandable by a user.

Such speech can be synthesized or previously recorded,

as described below in more detail.

Voice user interface 16 may comprise speech

recognition and speech synthesis software and/or

hardware stored in or implemented as a suitable memory

device and run on a suitable processor. Such speech
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recognition software allows network system 2 to

recognize vocalized speech and may include grammar

software that creates or selects a speech recognition

grammar for determining which speech should be

recognized. Commercially available speech recognition

systems with recognition grammars are provided by ASR

(Automatic Speech Recognition) technology vendors such

as the following: Nuance Corporation of Menlo Park, CA;

Dragon Systems of Newton, MA; IBM of Austin, TX;

Kurzweil Applied Intelligence of Waltham, MA; Lernout

Hauspie Speech Products of Burlington, MA; and

PureSpeech, Inc. of Cambridge, MA. Recognition

grammars are written specifying what sentences and

phrases are to be recognized by the voice user

interface 16. For example, a recognition grammar can

be generated by a computer scientist or a computational

linguist or a linguist. The speech synthesis software

synthesizes human speech and may include speech markup

software for determining the speech to be synthesized.

In addition to speech synthesis software and/or

hardware, voice user interface 16 may include speech

play—back capabilities for playing back previously
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recorded human speech. Exemplary play-back devices

include a tape player, a laser disc player, etc. Here,

an actual person (preferably an actor) recites various

statements which may desirably be issued during an

interactive session with a user of network system 2.

The person's voice is recorded as the recitations are

made. The recordings are separated into discrete

messages, each message comprising one or more

statements that would desirably be issued in a

particular context (e.g., greeting, farewell,

requesting instructions, receiving instructions, etc.).

Afterwards, when a user interacts with network system

2, the recorded messages are played back to the user

when the proper context arises. In one embodiment,

such speech play-back capabilities can be used to

implement a voice user interface with personality, as

taught by United States fiatent Application Serial No.

09/071,717, entitled “Voice User Interface with

Personality,” the text of which is incorporated herein

by reference.

Voice user interface 16 may also comprise hardware

and/or software supporting the interpretation and
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.issuance of dual tone multiple frequency (DTMF)

commands so that a user may alternatively interact with

network system 2 using a telephone key pad.

Voice user interface 16 may comprise an agent area

18 which, like agent area 14 of graphical user

interface 12, is dedicated to the activities of

creating new agents and manipulating existing agents.

In one embodiment, agent area 18 of voice user

interface 16 can be implemented by translating the

agent area 14 of graphical user interface 12 into

voice.

Agent Server

Programmable functionality component 4 includes an

agent server 20. Agent server 20 is in communication

with graphical user interface 12 and voice user

interface l6, and accordingly, may exchange (receive

and transmit) information therewith. In general, agent

server 20 controls, coordinates, and otherwise manages

the overall operation of programmable functionality

component 4. Among other things, agent server 20 may

invoke, initiate, or execute various routines,
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processes, objects, and the like. For example, when a

user wishes to interact with network system 2 via

graphical user interface 12, agent server 20 may cause

web pages to be downloaded to an electronic user

device. As another example, agent server 20 may prompt

voice user interface 16 to issue various statements at

appropriate moments during an interactive session with

a user via telephone. Additional functionality of

agent server 20 includes, but is not limited to,

executing agent objects, identifying computational and

service permissions, and controlling the consumption of

computational and service resources, as described below

in more detail.

Agent server 20 is responsive to various commands

which it may receive from a user, for example, via

graphical user interface 12 or voice user interface 16.

These commands can be of three types: agent commands,

agent template commands, and selection commands for

selecting agents and agent templates. Each of these

types of commands is explained below in more detail.

Agent server 20 executes these commands during its

operation.
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The functionality of agent server 20 can be

performed by any suitable processor such as a main—

frame, file server, workstation, or other suitable data

processing facility running appropriate software.

Agent server 20 may operate under the control of any

suitable operating system such as MS-DOS, MacINTOSH OS,

WINDOWS NT, WINDOWS 95, 08/2, UNIX, XENIX, GEOS, MAGIC

CAP, and the like.

Computational Resources

A number of computational resources 21 are

available to agent server 20. In general,

computational resources 21 are resources provided or

supported by a computer—based system (Figure 2) having

one or more processors, data-storage devices,

interfaces, suitable connections, etc. Computational

resources 21 include processing time, memory storage

space, and the like. As described herein,

computational resources 21 may be “consumed" or “used

up" during the operation of network system 2.
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Agents

A number of agents 22 are in communication with

agent server 20. Each agent 22 is associated with a

particular user (e.g., a subscriber or an individual

affiliated with the service provider), which may be

deemed to be the “principal” for the respective agent.-

Generally speaking, agents 22 can be considered to be

personal software assistants with authority delegated

by the respective principals. That is, each agent 22

may be implemented as a software application, program,

or process which autonomously, and possibly

continuously, runs on behalf of its principal. As

such, an agent 22 may be viewed by its principal as an

electronic extension thereof. A particular principal

may employ a plurality of agents 22, each of which

serves only that principal._

The software applications for implementing agents

22 may each comprise a text file or document in, for

example, a format prescribed by eXtensible Markup

Language (XML). XML is a subset of Standard

Generalized Markup Language (SGML) and, like SGML, is a

meta—language—-i.e., a language for specifying markup
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languages. One such markup language is Agent

Definition Format (ADF) developed by General Magic,

Inc. Various specifications for ADF are discussed in

detail in microfiche Appendix C, in acCordance with an

embodiment of the present invention. A markup language

such as ADF uses tags to provide programming language

constructs to text. These tags, which may comprise

instructions enclosed in angled brackets, are inserted

before and after the text affected. Agent server 20

can interpret the tags and text of an ADF document to

cause a respective agent 22 to act. Exemplary code for

a number of agents 22 is provided in microfiche

Appendix D, in accordance with an embodiment of the

present invention.

Agents 22 are task-based. That is, each agent 22

is responsible for performing a particular task or set

of tasks on behalf of the respective principal. These

tasks may include, for example, answering telephone

calls, taking voice mail messages, placing telephone

calls, notifying the user of recently received messages

(voice mail and/or e-mail), delivering messages,

setting up meetings/appointments, gathering

_27_

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 39 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 40 of 822

10

15

20

460033 v2

M-6011 US

information, negotiating deals, transacting electronic

commerce, etc.

Agents 22 can be “standard" or “customized." A

standard agent is one which may be written and/or set—

up by the service provider. In general, standard

agents perform tasks that many users (e.g.,

subscribers) each would desirably have performed on his

or her behalf. Such tasks may include organizing

meetings and delivering messages. A separate copy of a

standard agent may be engaged or selected by each user

who wishes to have the respective tasks performed.

Thus, many standard agents, each performing the same

sort of tasks but for different users, may exist in

network system 2.

In contrast, a customized agent is one which is

written and/or set up by a_partiqular subscriber or

group of subscribers to perform certain tasks which are

unique to that subscriber or group. For example, a

particular subscriber or group may work in the real

estate industry and thus desire to have certain tasks

related to real estate transactions performed for

him/her or them. In this case, such subscriber or
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group of subscribers may customize or create one or

more agents that address the specialized needs of the

subscriber or group. Furthermore, a third party may

customize or create agents for subscribers or groups

which are unable, unwilling, or lack the sophistication

to do so for themselves. Such agents customized by a

third party can be made commercially available to

subscribers and other users. Accordingly, network

system 2 is extensible in the sense that subscribers

and/or third parties may program customized agents 22

according to particular needs.

The customization of agents 22 can be accomplished

using an electronic user device (e.g., desktop

computer) communicating with network system 2 via

graphical user interface 12. In one embodiment, the

service provider may maintain a website which users can

access for customizing agents 22.

While performing the respective tasks, agents 22

may use or consume various computational resources 21

(e.g., memory storage space, processing time, and the

like). Furthermore, agents 22 may also use or consume

various service resources (described below in more

_29_

VMware - Exhibit 1002

VMware v. IV I - |PR2020-00470

Page 41 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 42 of 822

10

20

460038 V2

M-SDll US _

detail) during the performance of their respective

tasks. The consumption of computational and service

resources by various agents 22 can be monitored, and

the respective principals charged for the.same.

In one embodiment, each agent 22 is given

permission to consume up to a pre—authorized amount of

each computational resource and each service resource

that the agent may use when performing its respective

task(s). For each computational resource, the relevant

permission constitutes a “computational permission.”

For each service resource, the relevant permission

constitutes a “service permission.” with respect to a

particular agent 22, the computational and service

permissions ensure that other agents 22 (acting on

behalf of the same or other principals/users) have

adequate computational and service resources, even in

the case of a maliciously or incorrectly programmed

customized agent.

Alternatively, a computational or a service

permission may be associated with a particular

principal and specifies a predetermined amount of a

respective resource which is allowed to be consumed on

-30-

VMware - Exhibit 1002

VMware v. IV I - |PR2020-00470

Page 42 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 43 of 822

10

15

20

460038 v2

I‘d-6011 US

behalf of that principal. That is, multiple agents 22

having the same principal may each use the same

resource. By authorizing a predetermined amount of

resource for the principal, the associated agents 22

are given a “pool” of that resource from which to draw.

In one embodiment, each agent 22 may direct its

own movement (i.e., transportation) through a computer—

based system (Figure 2) by executing an instruction

which identifies a destination computer within the

computer-based system and directs that the particular

agent 22 be transported there. While executing within

the destination computer, the agent may have access to

information which is not available elsewhere in the

computer~based system. The particular agent can access

and use that information to determine another

destination computer to which the agent should travel.

Agents 22 are created from agent templates. An

agent template can be a “blueprint? for one or more

agents 22. In object—oriented terminology, each agent

22 is an object and each template is an agent class

from which agents 22 can be created by instantiating

the class/template. In one embodiment, an agent
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template is essentially an agent object in its initial

state. After the agent has been created, it may be

executed. During execution, the agent object begins to

receive events, handle these events, and so change its

state.

In accordance with an embodiment of the present

invention, network system 2 allows~users (e.g.,

subscribers) to create, copy, modify, edit, or delete

agents 22 and the associated templates as desired,

thereby affording extensibility.

Services

A number of services 24 may each comprise one or

more software applications providing various

capabilities that are available to a principal. Each

service 24 may be utilized by one or more agents 22 in

order to perform their respective tasks. For example,

one service 24 may support call processing, including a

voice mail system. With this service 24, an agent 22

may place an outgoing telephone call for its principal,

answer an incoming telephone call for the principal,

and record a voice message from a caller. Another
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exemplary service 24 may support an electronic mail (e-

mail) system. with an e—mail service, an agent 22 may

collect, forward, and store e—mail messages addressed

to the respective principal, generate e—mail messages

for the principal, and notify the principal when new e—

mail messages have been received. Yet another

exemplary service 24 may support an electronic

appointment book. With this service, an agent 22 can

plan a schedule, check conflicts therewith, and

organize various meetings, interviews, etc. for its

respective principal. Still another exemplary service

24 can support an electronic address book which

maintains information about one or more contacts with

whom a principal may interact. The information

maintained for each of these contacts may include the

contact’s name, title, employer, business address, home

address, e-mail address, work phone number, home phone

number, and the like. Still yet another service 24 can

support on—line data retrieval for various information.

with this service, an agent 22 can retrieve electronic

copies of periodicals (e.g., newspapers, magazines,

etc.) and the latest quotes for stocks, bonds, mutual
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funds, etc. In order to use a particular service 24,

an agent 22 must first be authorized to do so. This

authority may be given by the service provider and/or

the respective principal.

In one embodiment, a plurality of services 24 may

be used by a particular agent 22 which acts as a

“virtual assistant" for its respective principal. This

virtual assistant may, for example, answer an incoming

telephone call, identify the caller, schedule a meeting

between the caller and the principal, and generate an

e-mail message notifying the principal of such meeting.

Additional services 24 can be used (by this agent 22)

by extending or customizing the agent, as described

herein.

Service Resources

One or more service resources 25 can support each

service 24. In one embodiment, at least a portion of

service resources 25 can be integral to the respective

services 24. In general, a service resource 25 is a

resource which enables a service to be performed. For

example, for a call processing service, service
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resources 25 may include a telephone, an answering

machine, a telephone line, a local telephone provider

service, a long—distance telephone provider service,

etc. As another example, for an.onrline data retrieval

service, service resources 25 may include a telephony

connection, a modem for on—line communication, an on—

line.database provider service, etc. As yet another

example, for an e—mail service, service resources 25

may include an Internet connection and disk space for

storing e—mail messages.

At least some of service resources 25 may comprise

discrete units which are “consumed" during utilization

of the respective resource by an agent 22. For

example, a service resource 25 related to telephony

services (e.g., voice mail and call placement) may

comprise units of long—distance calling time which are

consumed as an agent 22 places one or more calls

utilizing such services 24. Likewise, a service

resource 25 related to on-line data retrieval may

comprise units of data—access time or inquiry which are

consumed as an agent retrieves data (e.g., stock
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quotes, newspaper articles, etc.) utilizing the

respective service 24.

Service Wrappers

5 A number of service wrappers 26 link services 24

and respective service resources 25 to agent server 20.

-In the depicted embodiment, a separate service wrapper '''''

26 is provided for each service 24. Each service

wrapper 26 can mediate the interaction between a

10 service 24 (and its respective resources 25) and the

remainder of programmable functionality component 4.

In one embodiment, at least a portion of service

wrappers 26 can be integral to the respective services

24 and/or service resources 25. Service wrappers 26,

15 in conjunction with agent server 20, may act as

“gatekeepers” to the respective services 24. That is,

a service wrapper 26 grants access, to a respective

service 24, only to agents 22 which have been

authorized to utilize such service. For example, a

20 'voice message held by a service 24 supporting voice

mail is accessible only by an agent 22 which has

authority from the user for whom the message was left.
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Similarly, for a service 24 supporting call answering,

the respective service wrapper 26 only allows agents 22

having authority from a particular user to answer

telephone calls placed to a number associated with such

a user .

Service wrappers 26 enable communication between

iservices 24 and agent server 20, for example, by

converting between a computer language (or instruction.

set) used within agent server 20 and the computer

language (or instruction set) of the respective service

24. For this purpose, in one embodiment, each service

wrapper 26 may be implemented, at least in part, with

an application programming interface (API). An API

allows access to the respective service 24, thereby

pragmatically exposing the capabilities of the service

24 to one or more agents 22. That is, each service

wrapper 26 lets any agent (having the proper

authorization) use the respective service 24. A

service wrapper 26 may also allow agent server 20 to

replace one service 24 with another service 24 of the

same type, but located on a different computer, without

any interruption to principals. This operation of a
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service wrapper 26 is hidden or invisible to users, and

thus, service wrappers 26 provide a point of

abstraction between the respective service 24 and agent

server 20.

Furthermore, at least some of service wrappers 26

may monitor the amount of service resources 25 expended

or otherwise consumed by one or more authorized agents

22 when utilizing the respective service 24. For

example, a service wrapper 26 may identify the

respective service resource 25 to agent server 20,

allow agent server 20 to impose a predetermined limit

on each authorized agent's use of such service resource

25 (i.e., allocate a predetermined amount of service

resource 25 for each agent), and debit/credit the

amount consumed from the predetermined amount

previously allocated for the agent 22. Thus, each

service wrapper 26, in conjunction with agent server

20, controls an agent’s consumption of service

resources 25, thereby ensuring that an agent 22 does

not use more than a predetermined amount of resource

when performing its respective task or tasks. In this

way, service wrappers 26 protect against the over—

-38..

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 50 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 51 of 822

20

460038 v2
I‘d-6011 US

consumption, whether intentional or inadvertent, of the

respective service resources 25. A service wrapper 26

thus serves to ensure that sufficient units of a

service resource 25 are available for each agent 22

authorized to utilize the respective service 24. In

addition, a service wrapper 26 may maintain a record of

the amount of service resource 25 consumed by various

agents 22 so that the appropriate users/principals can

be billed accordingly.

Operational Overview

In operation, one or more agents 22 may be set up

for each user who is a subscriber to the services

offered by the operator/provider of network system 2.

These agents 22 can be standard (i.e., set up by the

service provider) or customized (i.e., set up by the

respective user). Each agent for a particular user

performs one or more tasks on behalf of that user.

These tasks may include answering calls, taking voice

mail messages, placing calls, notifying the user of

recently received e—mail, setting up appointments,

negotiating deals, transacting electronic commerce,
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etc. To perform these tasks, each agent 22 utilizes

one or more services 24, during which it may consume

various respective service resources 25. Access to

each service 24 is granted by the respective service

5 wrapper 26, which may also monitor the amount of each

respective service resource 25 consumed to ensure that

no particular agent 22 uses more than an amount

authorized for that agent when performing its specific

task(s). This protects both the authorizing

10 user/subscriber and the service provider against undue

consumption of service resources 25. Via a suitable

interface (e.g , graphical user interface 12 or voice

user interface 16), a user may direct, command,

instruct, or otherwise communicate with each of his or

15 her respective agents 22. At any time, a user can

extend the services provided thereto by customizing

existing agents 22, or alternatively, employing (and

possibly customizing additional) agents 22.

In this manner, the present invention enables

20 subscribers of a network service provided by network

system 2 to create and employ personal agents 22
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utilizing services 24 in a manner that is safe and

secure for the subscribers and the service provider.

Computer—Based System Implementation

Figure 2 is a simplified diagram of an exemplary

computer—based system 30 that can be used to implement

network system 2 shown in Figure 1. ‘Refefring to the

embodiment shown in Figure 2, computer—based system 30

can include a communications hub 1000 and a firewall

1002 which support an interface between computer-based

system 30 and the Internet. Collectively,

communications hub 1000 and firewall 1002 provide

communication, protection, and security between the

remainder of computer-based system 30 and the Internet.

Hub 1000 and firewall 1002 allow users to interact with

computer—based system 10 using an electronic user

device, which may support a graphical user interface 12

(Figure 1).

A switch 1004 enables communication with computer—

based system 30 via a telephone instrument. Switch

1004 allows users to interact with computer—based

system 30, for example, via a voice user interface 16
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(Figure 1). A call detail records data base 1005 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

call-related information may specify calling party,

called party, telephone number of outside party, date

of call, time of call, duration of call, cost of call,

and the like.

A plurality of fast Ethernet hubs 1006 are coupled

to firewall 1002 and switch 1004. East 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

information is 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

functions, such as, for example, speech recognition,

speech synthesis, pronunciation generation, speech

_42_

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 54 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 55 of 822

460038 v2

M-6011 US

playback, etc. As such, application server clusters

1008 may support a voice user interface 16 (Figure l).

A number of sub—systems 1010, 1012, 1014, 1016,

1018, 1020, 1022 are also coupled to faSt Ethernet hubs

5 1006. Each of these sub—systems may comprise one or

more servers, data storage devices, and other hardware

components. The servers provide processing capability,

and the data storage devices provide data storage

capability.

10 At least a portion of the sub-systems in computer-

based system 30 may support one or more services 24,

and the respective service wrappers 26 and service

resources 25 (Figure 1). For example, as shown in

Figure 2, sub—systems 1010, 1012, 1014, 1016, and 1018

15 support an e—mail service, a voice mail service, a

paging/facsimile service, an address book and calendar

service, and a business news and stocks information

service, respectively.

The remaining sub—systems support other

20 operational aspects of computer-based system 30. In

particular, as shown, sub—system 1020 maintains

profiles for one or more subscribers to a network
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system 2. For each subscriber, a profile may include

the name of the subscriber, the home address of the

subscriber, the billing address of the subscriber, an

e—mail address, a telephone number, a listing of all

agents operating for the subscriber, the computational

and service permissions granted to the subscriber’s

agents, and the like. Sub-system 1022 maintains

various rules for the operation of network system 2.

For example, such rules may govern how network system 2

processes incoming e—mail messages for particular

subscribers (e.g., a subscriber may be paged upon the

delivery of messages satisfying certain criteria).

Each of the servers within application server

clusters 1008 and sub—systems 1010-1022 can be

implemented using any of a number of server hardware

configurations running a suitable server operating

system, such as SUN SOLARIS, WINDOWS NT, OS/2 WARP, and

NETWARE. Each data storage device within application

server clusters 1008 and sub—systems 1010—1022 can be a

mass storage subsystem of tapes or disk drives, which

is electronically coupled to the respective servers.

Information or data supporting each of graphical user
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interface 12, voice user interface 16, agent server 20,

agents 22, services 24, service resources 25, and

service wrappers 26 (shown in Figure 1) can be

contained in the data storage devices. The servers may

retrieve, process, and store this information into the

data storage devices.

In one embodiment, as shown, application server

clusters 1008 and sub—systems 1010—1022 are linked by

the same LAN. In another embodiment, at least a

portion of application server Clusters 1008 and/or sub—

systems 1010-1022 can be remote from the remainder and

linked as a wide area network (WAN); consequently,

computer—based system 30 may provide a distributed

network.

Any one or a combination of interested parties

(e.g., subscribers, third parties, or service

providers) can use computer—based system 30 to collect,

maintain, generate, or process the information

supporting graphical user interface 12, voice user

interface 16, agent server 20, computational resources

21, agents 22, services 24, service resources 25, and

service wrappers 26. Any of the servers or other
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computers in application server clusters 1008 and sub—

systems 1010—1022, either individually or in

combination, can perform the functionality of agent

server 20 shown in Figure 1: Furthermore, because

these servers and other computers are linked together,

each can directly access (e.g., store and retrieve) any

of the information described above, if necessary.

In one embodiment, agents 22 may travel throughout

the environment of computer—based system 30. That is,

each agent 22 may move to the servers and other

computers in application server clusters 1008 and sub—

systems 1010-1022, and afterward, execute thereon. As

an agent 22 moves and executes, it may perform its

respective tasks on behalf of its principal.

The elements of computer—based system 30, and the

functions provided thereby, cbnstitute computational

resources 21 which may be expended, consumed, or used

during the operation of network system 2 (Figure 1).

In one embodiment, the consumption of these

computational resources 21 by different agents 22 is

monitored so that no particular agent 22 utilizes more
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than a proportionate, predetermined, or allotted share

thereof, as such agent executes.

Graphical User Interface {Details}

5 Figure 3 illustrates details for a graphical user

interface 12, according to an embodiment of the present

invention. As depicted, graphical user interface 12

comprises a web browser 64 and a web server 66 which

are connected via a line 68 supporting Internet

10 communication.

Web browser 64 is a client application that may

reside on (or is downloaded to) a client device such as

a desktop computer. Such desktop computer preferably

has at least a “486” processor or an operational

15 equivalent and runs a suitable desktop operating

system, such asf for'ekample, MS—DOS, MacINTOSH OS,

WINDOWS NT, WINDOWS 95, 08/2, UNIX, XENIX, GEOS, or

MAGIC CAP.

Web server 66 is a server application that resides

20 on a service provider device, such as a server. Such

server can be any of the servers in application server

clusters 1008 or sub-systems 1010—1022 of computer—
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based system 30 shown in Figure 2. Web server~66 may

support a number of web pages 70 which can be

downloaded from web server 66 to web browser 64 as

appropriate during operation. At least one of these

web pages 70 may constitute an agent area 14 which is

dedicated to the activities of creating new agents and

manipulating existing agents.

Communication line 68 can be any link capable of

supporting data transfer between a client device and a

service provider device. For example, communication

line 68 may include any combination of an Integrated

Services Digital Network (“ISDN”) communication line, a

hard—wired line, or a telephone line. This enables

communication via the Internet, using any suitable

protocol, such as, Transmission Control

Protocol/Internet Protocol (TCP/IP), Internetwork

Packet eXchange/Sequence Packet eXchange (IPX/SPX), or

AppleTalk.

Voice User Interface (Details)

Figure 4 illustrates details for a voice user

interface 16, according to an embodiment of the present
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invention. As shown, voice user interface 16 comprises

a telephone instrument 72 coupled to a telephone server

74 via a telephone line 76.

Telephone instrument 72 is a user (e.g.,

S subscriber) device which may comprise a conventional

telephone. Telephone instrument 72 may include a key

pad for entering dual tone multiple frequency (DTMF)

commands.

Telephone server 74 is a service provider device.

10 Such device may comprise any of the servers in

application server clusters 1008 or sub—systems 1010-

1022 of computer—based system 30 shown in Figure 2.

Telephone server 74 may support a number of grammars,

prompts, and other speech functionalities 78 for

15 enabling commUnication with a user. At least one of

these speech'functionalities 78 may constitute an agent

area 18 which is dedicated to the activities of

creating new agents and manipulating existing agents

22.

20 Telephone line 76 can be an analog telephone line,

a digital T1 line, a digital T3 line, or an 0C3

telephony feed.
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Agent Server fDetails)

Figure 5 illustrates details for agent server 20,

in accordance with a preferred embodiment. Agent

server 20 generally functions to control, coordinate,

and otherwise manage the overall operation of

programmable functionality component 4. This includes

the use of network system 2 by agents 22. As depicted,

agent server 20 includes an engine 42, a scheduler 44,

and one or more agent objects 46.

Scheduler 44 maintains an internal clock, which

can keep track of real time or elapsed time. In one

embodiment, scheduler 44 may be supported with a piezo—

electric crystal or oscillating circuit implemented

with transistors. Scheduler 44 generally functions to

trigger the further execution of particular agents 22

by engine 42 upon the occurrence of certain events.

Such events may include the lapse of a predetermined

amount of time (e.g., 24 hours) or the occurrence of a

specified time (e.g., 6:00 a.m.). Scheduler 44 may

maintain a record or schedule with a separate entry for

each triggering event. Scheduler 44 may also receive
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information from engine 42. This received information

may be used to create new entries within scheduler 44.

Agent objects 46 each correspond to a particular

agent 22 of network system 2 (Figure 1). Each agent

object 46 can be an internal representation within

agent server 20 for the corresponding agent 22. Agent

objects 46 comprise software objects, each of which, in

general, has (i) an internal state defined by a number

of properties, (ii) an internal behavior defined by a

number of methods, and (iii) an external behavior

defined by a number of features.

More simply, each agent object 46 is an

organization of data and instructions which are

executable within agent server 20. In one embodiment,

the data represents a “state” of the agent object and

the instructions are grouped into tasks that are to be

performed. The data may specify the corresponding

agent 22, the services 24 which may be utilized by the

agent, and the computational and service permissions

which have been granted to the agent 22. The

instructions may comprise one or more event handlers

which direct the corresponding agent 22 upon the
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occurrence of predefined events. Each agent object 46

may also comprise a pending event queue which queues

events to which the agent 22 should, but has not yet,

responded.

Engine 42 is in communication with scheduler 44

and agent objects 46. In addition, engine 42 is in bi—

directional communication with graphical user interface

12, voice user interface 16, and service wrappers 26.

Engine 42 generally controls and/or manages the

operation of agent server 20. Engine 42 may be

implemented as a computer process, executing within a

computer system, which invokes or manages other

processes or routines, and executes instructions. For

example, engine 42 can execute each agent object 46

which, in turn, may provide instructions to engine 42.

Engine 42 may function to identify each of the

computational permissions and service permissions

specified within an agent object 46 and to control the

consumption, by the corresponding agent 22, of the

relevant computational resources 21 and service

resources 25. Also, engine 42 may invoke routines in

each of interfaces 12 and 16 and service wrappers 26.
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Furthermore, engine 42 may receive and be responsive to

information from the same.

In one embodiment, scheduler 44 may be considered

to “create” pending events to which engine 42 responds

5 by executing an agent’s handler for such event. This

is described below in more detail.

In an exemplary operation for agent server 20, one

agent object 46 may correspond to an agent 22 which is

responsible for waking up its principal at a certain

10 time each weekday morning. This time constitutes an

event for which scheduler 44 may contain an entry.

Each weekday, at the appointed time or shortly before,

scheduler 44 invokes engine 42. In response engine 42

executes the particular agent object 46. when this

15 agent object 46 is executed, the corresponding agent 22

(using thesappropriate services 24) performs the task

of waking up the principal, for example, by calling the

principal over a telephone or, alternatively,

generating an audible alarm on an electronic user

20 device (e.g., a desktop computer).
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SerVice Wrapper {Details}

Figure 6 illustrates details for a service wrapper

26, in accordance with a preferred embodiment. A

service wrapper 26 generally functions to mediate the

interaction between a respective service 24 and the

remainder of programmable functionality component 4.

In one embodiment, service wrapper 26 is associated

with, and supports, only a single service 24. As

shown, service wrapper 26 comprises a converter 48 and

a monitor 50.

Converter 48 generally functions to convert

between a computer language (or instruction set) used

within agent server 20 and a computer language (or

instruction set) used within the respective service 24.

In one embodiment, the computer language of agent

server 20 can be a high—level language, whereas the

computer language of service 24 may be a low—level

language. An agent 22 may comprise instructions of the

set used in agent server 20; a service 24 may comprise

or issue instructions of the set used therein.

As depicted, converter 48 comprises an agent—

server—to—service converter 52 and a service-to-agent—
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server converter 54. Agent-server-to—service converter

52 operates unidirectionally to convert from the

language (e.g., a high-level language) used by agent

server 20 to the language (e.g., a low-level language)

used by the corresponding service 24. Service—to—

agent-server converter 54 also operates

unidirectionally, but in contrast to converter 52,

converts from the language (e.g., low-level language)

used by service 24 into the language (e.g., high—level

language) used by agent server 20.

Monitor 50 is coupled by bi—directional lines to

each of agent server 20 and the respective service 24.

Monitor 50 generally functions to monitor the amount of

respective service resources 25 expended, used, or

otherwise consumed by one or more agents 22 which have

been authorized to access the service 24. Monitor 50

identifies respective service resources 25 to agent

server 20, allows agent server 20 to impose a

predetermined limit on each authorized agent’s use of

the respective service resources 25, and informs agent

server 20 of the amount consumed against the

predetermined limit. The predetermined limit may be
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derived from a service permission for the respective

agent 22.

Exemplary Service Wrappers, Services, and Service

Resources (Details)

Figure 7 illustrates details for specific

exemplary services, and their respective service

wrappers and service resources. In particular, these

services include a web server service 81, a web browser

service 86, and a call processing service 91. Each of

exemplary services 81, 86, and 91 constitutes a user

interface service; that is, these services 81, 86, and

91 each provides a user interface by which an agent 22

can interact with a subscriber or third party. In

Figure 7, the services and respective service resources

have been CombinEd because, with these examples, the

services and”resources are not logically distinct.

Web server service 81 provides a web server from

network system 2 (Figure 1) and can be used, for

example, to notify a user about recently received e—

mail messages. Web server service 81 (and its

respective service resources) resides in network system
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2 and includes one or more web pages 84. A web server

service wrapper 80 controls access from the remainder

of programmable functionality component 4 into web

server service 81 and its associated service resources.

5 A web browser 82 is connected to web server service 81

via an Internet line 83. Web browser 82 may reside in

a client device. Web pages 84 can be downloaded from

web server service 81 to web browser 82. Collectively,

web server service 81, web pages 84, web browser 82,

10 and Internet line 83 can implement a graphical user

interface with which an agent 22 can interact with its

principal or another party.

Web browser service 86 provides a web browser from

network system 2 and can be used, for example, for on—

15 line data access to stock quotes, news, etc. Web

browser service 86 and its respective service resources

are resident on network system 2. A web browser

service wrapper 85 provides access from the remainder

of programmable functionality component 4 into web

20 browser service 86 and its service resources. A web

server 87 is connected to web browser service 86 via an

Internet line 88. Web server 87 resides in a website
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server device and may comprise one or more web pages 89

which can be downloaded to web browser service 86.

Collectively, web browser service 86, web server 87,

web pages 89, and Internet line 88 can implement a

graphical user interface with which an agent 22 can

interact with an arbitrary website on behalf of its

principal.

Call processing service 91 provides call

processing from network system 2 and can be used, for

example, to take voice mail messages for one or more

subscribers. Call processing service 91 and its

respective service resources reside in network system

2. Call processing service 91 may include grammars,

prompts, and other speech functionality 94. A call

processing service wrapper 90 controls access from the

remainder of programmable functionality component 4 to

call processing service 91 and its service resources.

A telephone instrument 92, which resides outside of

network system 2, is connected to call processing

service 91 via a telephone line 93. Collectively, call

processing service 91, speech functionality 94,

telephone instrument 92, and telephone line 93 can
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implement a voice user interface with which an agent 22

can interact with its principal or another party, for

example, by placing a call to, or answering a call

from, the principal or other party.

Agent Object (Details)

Figure 8 illustrates details for an agent object

46, in accordance with an exemplary embodiment. An

agent object 46 generally represents (within agent

10 server 20) a corresponding agent 22, which can be

considered to be a personal software assistant to a

particular principal. Agent object 46 can be a

software object and may reside within agent server 20.

As depicted, agent object 46 comprises a permissions

15 component 56, an event handlers component 58, a

datastore component-60 and a pending event queue

component 622 In other embodiments, the event handlers

component and the pending event queue component may be

external to an agent object 46.

20 Permissions component 56 generally comprises data

and instructions related to permissions that have been

granted to the agent 22 represented by agent object 46.
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These permissions include computational permissions and

service permissions. A computational permission can

specify that a respective agent 22 is authorized to

consume a particular computational resource 21 (e.g.,

memory storage space, processing time, elapsed time,

and the like which may be provided by the elements and

functions of computer-based system 30) when performing

its particular task(s). Furthermore, in some

instances, a computational permission can specify a

pre—authorized amount of computational resource 21

which may be allowably consumed by the respective agent

22. A service permission can specify that the

respective agent is authorized to consume a particular

service resource 25 (e.g., long-distance time, on—line

data access time) when the agent utilizes a respective

service 24“(é2g., e—mail, phone mail, electronic

appointment book, electronic contact book, etc.) in

performing its task(s). In some instances, a service

permission can specify a pre—authorized amount of

service resource 25 which is allowably consumed by the

respective agent 22.
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Event handlers component 58 includes data and

instructions for directing agent server 20 and/or

engine 42 upon the occurrence of various events which

may arise during the operation of network system 2. In

particular, an event handler comprises a routine for

handling an event of a specified type. For example,

these events can be the lapse of a previously specified

amount of time or the delivery of an e—mail message.

In one embodiment, an event is identified by a

uniform resource locator (URL) which expresses or

provides an address for a web page. The URL specifies

both the event’s type and the agent 22 which is event’s

intended recipient. The URL may be chosen by agent

server 20 and the particular agent 22 in combination,

This allows a web server providing a graphical user

interface tOHnetwork system 10 to receive HyperText

Transfer Protocol (HTTP) requests for the web page at

the URL so that agent server 20 can relay the event to

the particular agent 22. A standard web browser can

send an event to an agent 22 by fetching the web page

identified by the URL for the event. The web page

returned to the browser is supplied by the agent’s
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event handler and relayed by agent server-20. One of

the instructions in an agent instruction set allows an

agent 22 to send an event (for example, to another

agent 22 as a means of inter-agent communication).

Datastore component 60 may contain various

information related to agent object 46. This may

include information specifying the corresponding agent

22, the principal or user for whom that agent 22

performs tasks, the tasks which the agent 22 may

perform, etc. Datastore component 60 may also include

information used by agent object 46 for guiding its

interaction with various service wrappers 26. For

example, datastore component 60 may contain the

parameters of a request the agent intends to make of a

particular service wrapper 26 or the wrapper’s response
_._,..‘ ~ a

to such'a'request:

Pending event queue component 62 comprises

information for events to which the corresponding agent

22 should, but has not yet, responded. Pending event

queue component 62 queues these events so that the

agent 22 may respond, for example, using the event

handlers specified in event handlers component 58.
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User Session

Figure 9 is a flow diagram of an exemplary method

100 for a user session, according to an embodiment of

S the present invention. During method 100, a user is

interacting with network system 2.

Method 100 begins at step 102 where network system

2 admits a user at a user interface (UI), which can be

either graphical user interface 12 or voice user

10 interface 16. Essentially, at this step, a user logs

on to network system 2.

At step 104, network system 2 admits the user to

the agent area of the relevant user interface. For

voice user interface 16, this is agent area 18. For

15 graphical user interface 12, this is agent area 14.

with graphiCal user interface 12, a user is admitted to

the agent area when the user “clicks” on an agent icon

which is displayed on a menu screen. In the agent

area, the user can create new agents and manipulate

2O existing agents. Specifically, the user can enter

various commands, depending on his or her intentions.
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Each command can be one of three types: an agent

command, a template command, or a selection command.

Agent commands are directed to the running of agents.

These agents include ones which are currently executing

and which the user now would like to manipulate.

Template commands are directed to the manipulation of

agent templates. An agent template can be a

“blueprint" for agents. In object-oriented

terminology, each agent is an object and each template

is an agent class from which agents can be created by

instantiating the class/template. Selection commands

select agents or templates. A selection command allows

network system 2 to focus on a particular template or a

particular agent in order to provide a context for any

subsequent template command or agent command.

At step 106, network system 2 accepts a command

which has been entered by the user via the user

interface. The command is forwarded from the user

interface to agent server 20.

If the command is a selection command, agent

server 20 executes such command at step 108. If the

command is a template command, agent server 20 executes
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the command at step 110. Otherwise, if the command is

an agent command, agent server 20 executes the command

at step 112. The executions of a selection command, a

template command, and an agent command are described

below in more detail.

At step 114, network system 2 prompts a user for

more commands. If the user enters additional commands,

method 100 returns to step 106 where the next command

is accepted. Method 100 repeats steps 106—114 until no

additional commands are entered.

At step 116, network system 2 excuses the user

from the agent area of the user interface. At step

118, the user is excused from the user interface

itself. That is, the user logs off network system 2.

Afterwards, method 100 ends.

Selection Command Execution

Figure 10 is a flow diagram of an exemplary method

200 for executing a selection command, according to an

embodiment of the present invention. Method 200 is

initiated within and performed by network system 2 when

a user (e.g., subscriber) has entered a selection
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command. A selection command can be one of two types;

a select agent command or a select template command.

A select agent command is one which selects a

particular agent. Specifically, when a user enters the

5 agent area, a list of executing agents may be Visible.

The user enters a select agent command to select a

particular agent from the list in order to manipulate

the same; afterwards, the user can enter an agent

command to perform the manipulation.

10 Similarly, a select template command is one which

selects a particular template. In particular, a list

of agent templates may be provided from which a user

may select. The user enters a select template command

to select a particular template from the list;

15 afterwards, the user can enter a template command to

manipulate the template.

Method 200 begins at step 202 where agent server

20 determines whether the selection command is a select

template command. If the selection command is a select

20 template command, method 200 moves to step 204 where

agent server 20 notes the particular template which has_

been selected. Afterwards, method 200 ends.
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Otherwise, if at step 202 it is determined that

the selection command is not a select template command,

then at step 206 agent server 20 determines whether the

selection command is a select agent command. If the

command is a select agent command, method 200 moves to

step 208 where agent server 20 notes the agent which

has been selected, after which method 200 ends.

Otherwise, if the selection command is not a

select agent command, method 200 ends.

Template Command Execution

Figure 11 is a flow diagram of an exemplary method

300 for executing a template command, according to an

embodiment of the present invention. Method 300 is

initiated within and performed by network system 2 when

a user has entered a template command. In general, a

template command is one which affects a particular

template. A template command can be one of four types:

a create template command, a copy template command, an

edit template command, and a delete template command.

Method 300 begins at step 302 where agent server

20 determines whether the template command which has
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been entered is a create template command. A create

template command is one which creates a new template.

Each new template can be based on a generic blank

template which can be modified as desired by a user.

Accordingly, if the template command is a create

template command, then at step 304 agent server 20

stores a blank template into memory (a computational

resource 21) where the template can be modified. In

the context of a graphical user interface, an entry for

the new template is added to the list of templates

appearing on a screen. At step 306, agent server 20

selects the blank template as the current template,

after which method 300 ends.

Referring again to step 302, if it is determined

that the template command is not a create template

command, than method 300 moves to step 308 where agent

server 20 determines whether the command is a copy

template command. ‘A copy template command is one which

copies an existing template. A user may enter this

command when it is desirable to create a new template

from a previously created template rather than the

generic blank template.
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If it is determined that the command is a copy

template command, then at step 310 agent server 20

loads the previously created template. “Loading” a

template means that the template is stored into memory,

such as random access memory (RAM). At step 312, agent

server 20 creates and stores a copy of the template

into persistent memory, such as a hard drive. At step

314, agent server 20 selects the copy of the template

as the current template, after which method 300 ends.

Referring again to step 308, if it is determined

that the template command is not a copy template

command, then method 300 moves to step 316 where agent

server 20 determines whether the command is an edit

template command. An edit template command is one

which edits an existing template. A user may enter

this command when it is desirable to edit either a

newly created or previously created template.

If it is determined that the command is an edit

template command, agent server 20 loads the template at

step 318 and allows changes to be made to the template

at step 320. At step 322, the edited template is

stored back into persistent memory and then is made the
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current (selected) template, after which method 300

ends.

Otherwise, if it is determined at step 316 that

the template command is not an edit template command,

then method 300 moves to step 324 where agent server 20

determines whether the command is a delete template

command. A delete template command is one which

deletes an existing template. A user may enter this

command to remove from permanent memory any template

which is obsolete, incorrect, or otherwise undesirable.

If it is determined that the command is a delete

template command, agent server 20 deselects the current

template at step 326. Deselection is performed because

a deleted template cannot be subsequently selected.

Next, at step 328, agent server 20 deletes the template

from persistent memory: In the context of a graphical ‘

user interface, this step would also remove an icon for

such template from.the screen. Method 300 then ends.

Referring again to step 324, if it is determined

that the command is not a delete template command,

method 300 ends because the command was not any of the

types of commands for a template.
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For each of steps 310, 318, and 326 above, if no

template is currently selected, agent server 20 will

generate an error message.

Method 300, as described, thus provides user

extensibility for network system 2 by allowing a user

to create, COPY, edit, and delete agent templates as

desired.

Agent Command Execution

Figure 12 is a flow diagram of an exemplary method

400 for executing an agent command, according to an

embodiment of the present invention. Method 400 is

initiated within and performed by network system 2 when

a user has entered an agent command. Generally

speaking, an agent command is one which affects a

particular agent 22. ‘Agent commands can be of three

types: a create agent command, an edit agent command,

and a delete agent command.

Method 400 begins at step 402 where agent server

20 determines whether the command is a create agent

command. A create agent command is one which creates a

new agent from an agent template. After an agent 22
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has been created, it is generally allowed to execute,

thereby performing tasks for the user who created the

agent.

If it is determined that the command is a create

agent command, then at step 404 agent server 20 loads

the respective agent template. If no template is

currently selected, agent server 20 will generate an

error message. Otherwise, at step 406, agent server 20

stores the newly created agent 22 and at step 408

selects that agent 22 as the current agent.

Afterwards, method 400 ends.

with reference again to step 402, if it is

determined that the command is not a create agent

command, then at step 410 agent server 20 determines

whether the command is an edit agent command. An edit

agent command is one which allows the user to edit an

executing or running agent. If no agent 22 is

currently selected; however, agent server 20 generates

an error message.

If it is determined that the command is an edit

agent command, then agent server 20 loads the executing

agent 22 at step 412. Agent server 20 suspends the
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execution of such agent 22 at step 414 and allows

changes to be made to the agent by a user at step 416.

At step 418, agent server 20 resumes the execution of

the agent 22 and, at step 420, stores the edited agent.

5 Afterwards, method 400 ends.

Referring again to step 410, if it is determined

that the agent command is not an edit agent command,

then at step 422 agent server 20 determines whether the

command is a delete agent command. In general, a

10 delete agent command is one which ends the execution of

an agent 22 and removes it from persistent memory. If

»no agent 22 is currently selected, however, agent

server 20 generates an error message.

If it is determined at step 422 that the command

15 is a delete agent command, then at step 424 agent

serer 20 deselects the agent 22, because an agent

cannot be selected once it has been deleted. At step

426, agent server 20 deletes the agent 22. Method 400

then ends.

20 Referring again to step 422, if it is determined

that the command is not a delete agent command, method
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400 ends because the command was not any of the types

of commands for an agenb.n

Consumption of Service and Computational Resources

Figure 13 is a block diagram detailing the

controlled consumption of service resources 25 and

computational resources 21 by an agent 22, according to

an embodiment of the present invention.

As previously described, an agent 22 may consume

various service resources 25 (e.g., long-distance

calling time, on-line data access time, etc.) and

computational resources 21 (e.g., memory space,

processing time, etc.) in the performance of its tasks.

The amount of the resources consumed by a

particular agent 22 is limited by permissions which are

specified in permissions component 56 of an agent

object 46 corresponding to the agent 22. More

specifically, for a particular agent 22, permissions

component 56 includes one set of service permissions 64

for each service 24 utilized by that agent. The

service permissions 64 bound the service resources 25

expended on behalf of the agent 22 by that service 24.
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That is, each service permission 64 specifies whether

the agent 22 is authorized to consume a particular

service resource 25 and, in some instances, the amount

of such service resource 25 that is allowably consumed

by that agent 22.

Agent server 20 and service wrappers 26 cooperate

in order to ensure that an agent 22 does not consume

more than its allotted amount of any particular service

resource 25 as specified by a respective service

permission 64.

Permissions component 56 also includes a set of

computational permissions 66 for the agent 22. These

computational permissions 66 bound the computational

resources 21 expended on the agent’s behalf by agent

server 20. In other words, each computational

permission 66 specifies whether the agent 22 is

authorized to consume a particular computational

resource 21 and, in some instances, the amount of the

computational resource 21 which is allowably consumed

by that agent.

Agent server 20, together with service wrappers

26, monitors and ensures that the agent 22 does not
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consume more than its allotted amount of any

computational resource_2l as specified by a respective

computational permission 66.

5 Agent Population Execution

Figure 14 is a flow diagram of an exemplary method

500 for executing time slices for an agent population,

according to an embodiment of the present invention.

Method 500 is performed by agent server 20 in order to

10 enable each agent 22 to make progress in performing its

respective tasks.

In general, the processing capability of agent

server 20 cannot be dedicated solely to any particular

agent 22, but rather must be allocated among all

15 executing agents. Processing time by agent server 20

is thus divided into time slices. The time slices can t

be of predetermined duration. During each time slice,

the processing capability of agent server 20 is

directed to a particular agent 22.

20 with reference to Figure 14, method 500 begins at

step 502 where agent server 20 selects an agent 22,

which is responsible for performing one or more tasks
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for a respective user. At step 504, agent server 20

executes a time slice for the selected agent 22.

During this time slice, the processing capability of

server 20 is directed to or used for the selected agent

22.

At step 506, agent server 20 determines whether

there are any other agents 22 for which a time slice

should be executed. If there are more agents, method

500 returns to step 502 where the next agent is

selected. Agent server 20 repeats steps 502—506 until

a time slice has been executed for each agent 22.

Afterwards, method 500 ends.

Agent Execution

Figure 15 is a flow diagram of an exemplary method

£00 for executing a time slice for an agent 22,

according to an embodiment of the present invention.

Method 600 is performed by agent server 20 for a

particular agent 22.

Method 600 begins at step 602 where an agent

object 46 corresponding to the particular agent 22 is

loaded into agent server 20. This agent object 46
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comprises a permissions component 56, an event handlers

component 58, a datastore component 60, and a pending

event queue 62.

At step 604, agent server 20 determines whether

5 execution of the agent 22 has been suspended (e.g.,

because the user is editing the agent). If execution

has been suspended, it is unnecessary to provide any

processing for the agent, and accordingly, method 600

ends.

10 Otherwise, if execution of the agent 22 has not

been suspended, method 600 proceeds to step 605 where

agent server 20 determines whether an event is

currently being handled by agent 22. An event is

something that triggers or causes an agent 22 to take

15 action, or something to which agent 22 must respond.

If it is determined that there is an event currently

being handled, method 600 moves to step 612.

Alternatively; if it is determined at step 605

that there is not an event currently being handled,

20 method 600 proceeds to step 606 where agent server 20

determines whether there is an event pending for the

agent——i.e , an event for which handling has not yet
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begun. This can be accomplished by examining pending

event queue component 62 of the corresponding agent

object 46. If there is no event pending for agent 22,

method 600 ends.

5 Otherwise, if it is determined that there is an

event pending for agent 22, then at step 608 agent

server 20 removes or dequeues the event from the

pending event queue of the corresponding agent object
46.

10 At step 610, agent server 20 determines whether

agent 22 has a handler for responding to the event.

Generally, an event handler comprises a routine for

responding to an event of a particular type. An eventr

handler can be divided into a plurality of portions,

15 each of which is separately executable during different

'time slices. Event handlers are specified in the event

handlers component 58 of agent object 46. If it is

determined that agent 22 does not have a handler for

the relevant event, method 600 moves to step 614.

20 Otherwise, if it is determined that agent 22 does have

a handler for responding to the event, method 600 moves

to 612.
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At step 612, agent server 20 executes a portion of

the event handler for_agent_22.l Method 600 then

proceeds to step 614.

At step 614, agent server 20 stores the agent 22,

after which method 600 ends.

Event Handler Execution

Figure 16 is a flow diagram of an exemplary method

700 for executing an event handler, according to an

embodiment of the present invention. Method 700 is

performed by agent server 20 when an event handler is

invoked in response to the occurrence of a particular

event. The event handler routine may include a number

of instructions which are directed to agent server 20

and/or one or more service wrappers 26.

Method 700‘begins'its-step 702 where agent server

20 receives an instruction to execute in a patroller

time slice. At step 704, agent server 20 determines

whether the instruction is a service instruction. A

service instruction is an instruction relating to and

utilizing a particular service 24. Accordingly, a

service instruction can only be executed via a
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respective service wrapper 26. All other instructions

do not require the cooperation of a respective service

wrapper 26, but rather, can be executed by agent server

20 itself.

If it is determined at step 704 that the

instruction is a service instruction, method 700

proceeds to step 708 where agent server 20 asks the

respective service wrapper 26 to execute the

instruction for agent 22. Method 700 then moves to

step 710.

Referring again to step 704, if it is determined

that the instruction is not a service instruction, then

agent server 20 itself executes the instruction at step

706. Method 700 then proceeds to step 710.

At step 710, agent server 20 determines whether

there are any more instructions in the event handler.

If so, method 700 returns to step 702 where agent

server 20 fetches the next instruction. Agent server

20 repeats steps 702-710 until all instructions of the

event handler to be executed as part of the current

time slice have been executed, either by agent server

20 or respective service wrappers 26. Afterwards,

method 700 ends.
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' Service Instruction Execution________________________~__

Figure 17 is a flow diagram of an exemplary method

800 for executing a service instruction, according to

5 an embodiment of the present invention. Method 800 is

performed by a service wrapper 26 when agent server 20

asks the service wrapper to execute a service

instruction relating to the respective service 24.

Method 800 begins at step 802 where service

10 wrapper 26 identifies the service permissions required

by the service instruction. In other words, the

execution of the service instruction may cause

particular service resources 25 (e.g , long—distance

calling time, on—line data access time, or memory

15 storage space) to be consumed. Thus, an assessment is

'made as to the‘Service permissions needed in order to

carry out the service instruction.

At step 804, service wrapper 26 asks agent server

20 for the permissions held by the agent 22 for which

20 the instruction is being executed. The permissions

held by an agent 22 are not necessarily the same as the

permissions which are required in order to execute an
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instruction. For example, agent 22 may have

permissions only fior_long-distance calling time and

memory storage space, but execution of the instruction

requires permission for on—line data access time.

5 Thus, at step 806, service wrapper 26 determines

whether the permissions held by agent 22 include the

permissions required in order to execute the

instruction. If it is determined that the permissions

held do not include the permissions required, service

10 wrapper 26 executes an error routine at step 808, after

which method 800 ends.

Otherwise, if it is determined at step 806 that

the permissions held do include the permissions

required, method 800 precedes to step 810 where, for

15 each service permission, service wrapper 26 identifies

the amount of a service resource 25 which is allotted

to agent 22 and the amount of that service resource 25

which must be consumed in order to execute the

instruction. As with the permissions, the amount of a

20 service resource 25 allotted to an agent 22 is not

necessarily the same as the amount of that service

resource 25 which is required to execute the
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instruction. For example, an agent 22 may have

permission to utilize up to a predefined amount of

memory storage space to store a voice mail message, but

the actual amount required for a particular message is

greater than the predefined amount.

At step 812, service wrapper 26 determines whether

the amount allotted to agent 22 is at least as great as

the amount required to execute the instruction. If it

is determined that the amount allotted is not at least

as great as the amount required, service wrapper 26

executes an error routine at step 814, after which

method 800 ends.

Referring again to step 812, if it is determined

that the amount of the service resource 25 allotted to

agent 22 is at least as great as the amount which is

required to execute the instruction, then method 800

moves to step 816 where service wrapper 26 asks the

respective service-24 to execute the instruction,

thereby enabling agent 22 to perform one or more tasks

for its user/principal.

At step 818, service wrapper 26 identifies the

amount of each service resource 25 actually consumed or
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used to execute the instruction. At step 820, for each

service resource 25, Service wrapper 26 asks agent

server 20 to decrement the amount allotted to agent 22

by the amount actually used. Method 800 then ends.

5 In method 800 described above, it is assumed that

service wrapper 26 can determine in advance what amount

of service resource 25 will be consumed in the

execution of an instruction. This, however, is not

always the case. ‘For example, while a predefined

10 maximum amount of memory space may be set aside to

store any given voice mail message, the amount of

storage space actually consumed depends on how long the

caller speaks. Other service resources 25 can be

consumed on an on-going basis even after an instruction

15 has executed. For example, if a long-distance call is

made on behalf of‘a subscriber, connect time for a

long-distance service continues until the call has been

completed. In both cases, service wrapper 26 actively

monitors service resource consumption and halts further

20 consumption whenever the amount held by an agent 22 is
exhausted.
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Accordingly, the present invention provides a

system and-method which allow subscribers or third

parties to create and customize personalized agents 22

which utilize services 24 (e.g., e-mail, voice mail,

electronic address book, electronic contact book, etc.)

in order to perform respective tasks for the

subscribers. Thus, the present invention affords user

extensibility of the services 24.

Furthermore, the present invention monitors and

controls the consumption of service resources 25 and

computational resources 21 by agents 22 during

execution. Thus, the present invention protects the

subscribers and a service provider from misuse or

overuse, whether intentional or inadvertent, of such

resources.

While particular embodiments of the present

invention and their advantages have been shown and

described, it should be understood that various

changes, substitutions, and alterations can be made

therein without departing from the spirit and scope of

the invention as defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A network system comprising:

a service;

an agent operable to use the service on behalf of

a principal; and

an agent server operable to mediate the use of the

service by the agent.

.2. The network system of Claim 1 further

comprising a computational resource which can be

consumed by the agent.

3. The network system of Claim 2 wherein the

agent server is operable to monitor the consumption of

the computational resource by the agent.

4. The network system of Claim 3 wherein the

agent server is operable to charge the principal for

the consumption of the computational resource.
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5. The network system of Claim 3 wherein the

agent server i§"operable to terminate the agent in

response to the monitoring.

6. The network system of Claim 2 further

comprising a computational permission associated with

the computational resource and the agent, the

computational permission specifying a predetermined

amount of the computational resource which the agent is

allowed to consume.

7. The network system of Claim 2 further

comprising a computational permission associated with

the computational resource and the principal, the

computational permission specifying a predetermined

amount of the computational resource which is allowed

to be consumed on behalf of the principal.

8. The network system of Claim 2 wherein the

computational resource can be processing time for the

agent or elapsed time for the agent.
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9. The network system of Claim 1 further

comprising a service resource associated with the

service and which can be consumed by the agent when the

agent uses the service.

10. The network system of Claim 9 further

comprising a service wrapper associated with the

service, the service wrapper operable to monitor the

consumption of the service resource by the agent.

11. The network system of Claim 10 wherein the

service wrapper is operable to terminate the agent in

response to the monitoring.

12. The network system of Claim 9 wherein the

agent server is operable to charge the principal for

the consumption of the service resource.

13. The network system of Claim 9 further

comprising a service permission associated with the

service resource and the agent, the service permission

specifying a predetermined amount of the service

resource which the agent is allowed to consume.
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14. Thevnetwork system ofi Claim 9 further

comprising a service permission associated with the

service resource and the principal, the service

5 permission specifying a predetermined amount ot the

service resource which is allowed to be consumed on

behalf of the principal.

15. The network system of Claim 9 wherein the

10 service resource comprises elapsed time for a telephone

call.

16. The network system of Claim 9 wherein the

service resource comprises cost for a telephone call.

15

17. The network system of Claim 1 further

comprising a service wrapper associated with the

service, the service wrapper operable to translate

between a first instruction set and a second

20 instruction set.
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18. The network system of Claim 1 further

comprising a-user interface coupled to the agent

server, the user interface operable to allow a user to

create, modify, or delete an agent template from which

5 the agent is created.

19. The network system of Claim 1 further

comprising a user interface coupled to the agent

server, the user interface operable to allow a user to

10 create, modify, or delete the agent.

20. The network system of Claim 19 wherein the

user interface comprises a graphical user interface.

15 21. The network system of Claim 20 wherein the

graphidal user interface comprises:

a web server resident in the network system; and

a web browser resident in a user device.

20 22. The network system of Claim 19 wherein the

user interface comprises a voice user interface.
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23. The network system of Claim 22 wherein the

voice user interface.comprises a speech recognition

application.

24. The network system of Claim 22 wherein the

voice user interface comprises a speech synthesis

application.

25. The network system of Claim 22 wherein the

voice user interface comprises a speech playback

device.

26. The network system of Claim 1 wherein the

service comprises a user interface service operable to

provide a user interface by which the agent can

interact with a user)

27. The netWOrk system of Claim 26 wherein the

user interface comprises a graphical user interface.

28. The network system of-Claim 27 wherein the

graphical user interface comprises:
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a web server resident in the network system; and

a webwaow r resident'in‘a user device.

29. The network system of Claim 27 wherein the

user interface comprises a voice user interface.

30. The network system of Claim 29 wherein the

voice user interface comprises a speech recognition

application.

31. The network system of Claim 29 wherein the

voice user interface comprises a speech synthesis

application.

32.. The network system of Claim 29 wherein the

voice user interface comprises a speech playback

device.

33. A network system comprising:

a user interface operable to allow a user to

interact with the network system; and

an agent server coupled to the user interface, the

agent server operable to manage the operation of a
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programmable functionality component of the network

system, the agent server in conjunction with the user

interface operable to create, modify, or delete an

agent in response to interaction by the user.

34. The network system of Claim 33 wherein the

user interface comprises a graphical user interface.

35. The network system of Claim 34 wherein the

graphical user interface comprises a web browser

application.

36. The network system of Claim 33 wherein the

user interface comprises a voice user interface.

37. The network system of Claim 36 wherein the

voice user interface comprises a speech recognition

application.

38. The network system of Claim 36 wherein the

voice user interface comprises a speech synthesis

application.
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39. The network system of Claim 36 wherein the

voice user interface comprises a speech playback

device.

40. The network system of Claim 33 wherein the

user interface comprises an agent area for creating,

modifying, or deleting the agent.

41. The network system of Claim 33 further

comprising:

a service which can be utilized by the agent; and

a service wrapper associated with the service, the

service wrapper operable to cooperate with the agent

server to mediate interaction between the service and

the agent.

42. The network system of Claim 41 wherein the

service wrapper is operable to convert between a first

computer language used by the agent and a second

computer language used by the service.
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43., The network system of Claim 41 further

comprising.a service resource associated with the

service, the service resource being consumed when the

agent utilizes the service.

44. The network system of Claim 43 wherein the

service wrapper is operable to monitor the amount of

service resource consumed by the agent when the agent

utilizes the service.

45. A method comprising:

admitting a user to a network system wherein at

least one agent is operable to utilize a service to

perform a task for the user; and

allowing the user to create, modify, or delete the

agent within the network system.

46. The method of Claim 45 further comprising

accepting an agent command from the user.
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47. The method of Claim 46 wherein the agent

command is one ofi_a_create agent command, an edit agent

command, and a delete agent command.

48. The method of Claim 45 further comprising

suspending execution of the agent.

49. The method of Claim 45 further comprising

accepting a template command from the user.

50. The method of Claim 49 further comprising

allowing the user to create, modify, or delete an agent

template within the network system.

51. The method of Claim 45 further comprising

admitting the-user to an agent area of a user

interface.

52. A network system comprising:

an agent server operable to manage the operation

of a programmable functionality component of the

network system;
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a service;

an—agent~operable-to—utilize the service; and

a service wrapper associated with the service, the

service wrapper operable to cooperate with the agent

server to mediate interaction between the service and

the agent.

53. The network system of Claim 52 further

comprising a service resource associated with the

service, the service resource being consumed when the

agent utilizes the service.

54. The network system of Claim 53 wherein the

service wrapper comprises a monitor, the monitor

operable to monitor the amount of the service resource

consumed by the agent when the agent utilises the

service.

55. The network system of Claim 52 wherein the

service wrapper comprises a converter, the converter

operable to convert between a first computer language
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used by the agent and a second computer language used

by the servicet“'”‘"“"'“—"

56. The network system of Claim 55 wherein the

converter comprises an agent server to service

converter for converting from the first computer

language to the second computer language.

57. The network system of Claim 55 wherein the

converter comprises a service to agent server converter

for converting from the second computer language to the

first computer language.

58. The network system of Claim 52 further

comprising a user interface operable to allow a user to

interact with the network system in order to create the

agent.

59. The network system of Claim 58 wherein the

user interface comprises a graphical user interface.
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60. -The network system of Claim 59 wherein the

graphicaluuser-interface-comprises a web browser

application.

61. The network system of Claim 58 wherein the

user interface comprises a voice user interface.

62. The network system of Claim 61 wherein the

voice user interface comprises a speech recognition

application.

63. The network system of Claim 61 wherein the

voice user interface comprises a speech synthesis

application.

64. The network system of Claim 61 wherein the

voice user interface comprises a speech playback

device.

65. The network system of Claim 52 further

comprising a computational resource which can be

consumed by the agent.
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66. The network svstem of Claim 65 wherein the

agent server is operable to monitor the amount of the

computational resource consumed by the agent.

67. The network system of Claim 52 further

comprising an agent object associated with the agent

and resident in the agent server, the agent object

comprising data and instructions executable within the

agent server.

68. The network system of Claim 52 further

comprising an agent object associated with the agent

and resident in the agent server, the agent object

comprising a permission for the agent.

69. A method comprising:

allowing an agent to utilize a service; and

mediating interaction between the service and the

agent.
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70. The method of Claim 69 wherein allowing

comprises allowing the agent to consume a service

resource associated with the service.

5 71. The method of Claim 69 wherein mediating

comprises monitoring the amount of a service resource

consumed_by the agent.

72. ’The method of Claim 69 wherein mediating

10 comprises:

identifying a service permission required in order

for the agent to consume a service resource associated

with the service; and

determining whether the agent holds the required

15 service permission.

73. The method of Claim 69 wherein mediating

comprises:

receiving an instruction which requires that the

20 agent consume a service resource associated with the

service when the agent utilizes the service;
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identiinng an amount of the service resource

which would be consumed if the instruction is executed;

identifying an amount of the service resource

allotted to the agent; and

5 determining whether the amount which is allotted

is greater than or equal to the amount which would be

consumed.

74. The method of Claim 73 wherein mediating

10 comprises:

executing the instruction if the amount which is

allotted is greater than or equal to the amount which

would be consumed; and

subtracting the amount which would be consumed

15 from the amount which is allotted.

75. The method of Claim 69 further comprising

converting between a first computer language used by an

agent and a second computer language used by the

20 service.

76. The method of Claim 69 further comprising:
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allowing an agent to consume a computational

resource; and

monitoring the amount of the computational

resource consumed by the agent.
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NETWORK SYSTEM

EXTENSIBLE BY USERS

/

Danny Lange

Barbara Nelson

Jing Su

James E. White

ABSTRACT OF THE DISCLOSURE

In one aspect, a network system includes a user

interface which allows a user to interact with the

network system. An agent server is coupled to the user

interface. The agent server manages the operation of

the network system. Furthermore, the agent server in

conjunction with the user interface is operable to

create or modify an agent in response to interaction by

the user. In another aspect, a network system includes

an agent server which manages the operation of the

network system; An agent is operable to utilize a

service within the network system. A service wrapper,

associated with the service, cooperates with the agent

server to mediate interaction between the service and

the agent.
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Ogonowsky (31,988); David W. Heid (25,875); Norman R. Klivans (33,003); Edward C. Kwok (33,938);
David E. Steuber (25,557); Michael Shenkcr (34,250); Stephen A. Terrile (32,946); Peter H. Kang
(40,350); Ronald J. Meetin (29,089); Ken John Koestner (33,004); Omkar K. Suryadevara (36,320);
David T. Millers (37,396); Kent B. Chambers (38,839); Serge J. Hodgson (40,017); Michael P. Adams
(34,763); Bernard Berman (37,279); Michael J. I-lalbert (40,633); Gary J. Edwards (41,008); William B.
Tiffany (41,347); James E. Parsons (34,691); Daniel P. Stewart (41,332); Philip W. Woo (39,880); John
T. Winbum (26,822); Tom Chen (42,406); Fabio E. Marino (43,339); William W. Holloway (26,1 82);
Elaine H. Lo (41,158); Don C. Lawrence (31,975); Marc R. Ascolese (42,268); Carmen C. Cook
(42,433); David G. Dolezal (41,71 1); Adrian J. Lee (42,785); Michael P. Noonan (42,038); Roberta P.
Saxon (43,087); Bernice Chen (42,403); Mary Jo Bertani (42,321); and Dale R. Cook (42,434).

Please address all correspondence and telephone calls to:

Edward Kwok

Attorney for Applicant(s)
SKJERVEN, MORRILL, MacPHERSON, FRANKLIN & FRIEL LLP

25 Metro Drive, Suite 700
San Jose, California 95110-1349

Telephone: 408—453—9200
Facsim ilezl :408-453-7979

I declare that all statements made herein of my own knowledge are true, all statements made herein on
infonnation and beliefare believed to be true, and all statements made herein are made with the

knowledge that whoever, in any matter within thejurisdiction ofthe Patent and Trademark Office,
knowingly and willfully falsifies, conceals, or covers up by any trick, scheme, or device a material fact,
or makes any false, fictitious or fraudulent statements or representations, or makes or uses any false
writing or document’knowing the same to contain any false, fictitious or fraudulent statement or entry,
shall be subject to the penalties including fine or imprisonment or both as set forth under 18 U.S.C. 1001,
and that violations ofthis paragraph may jeopardize the validity of the application or this document, or
the validity or enforceability of any patent, trademark registration, or certificate resulting therefrom.

464058 vI - Page 2 of3 -

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 136 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 137 of 822

m- ,

Atty. Docket No.: M-601 I us

Full name of first inventor: Danny Lange 

lnventor’s Signature:
Date: (0 -22 _9 3

Post Office Address: I I626 Cedar Spring Court Citizenship: Denmark
Cupertino, California 950l4

Residence:  

 Full name of second inventor: Barbara Nelson

Inventor’s Signature: 5_Q &2 SE E 229392: Dale: [0 i 27’! 9%“
Residence: San Mateo, California

Post Office Address: 2825 Juniper Street Citizenship: Ireland
San Mateo, Califomia 94403

Full name oflhird inventor: Jing Su 

  Inventor’s Signature:

 Residence: lifomia
Date: (052 Li? E i

Cupe mo, '

Post Office Address: 20094 Wheaton Drive Citizenship: China

Cupertino, California 95014

Full name of fourth inventor: James E. White 

 
 

Inventor’s Signature:
Date: [QiQa { 9g ‘

  
 

Residence: an Carlos, California ,

Post Office Address: 1 12 Wycombe Avenue Citizenship: U.S.A.
San Carlos, California 94070
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 4612

Lange et at. Art Unit: 2142

Appl. No.: 09/712,712 Examiner: Gecldl,-Mehmet B.

Filed: November 14, 2000 Atty. Docket: 2222.030000]

For: Network System Extensible by
Users

Revocation ofPrior Power ofAttorney and
Appointment of New Attorneys of Record

Commissioner for Patents ‘
PO Box 1450

Alexandria, VA 22313-1450

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 US. 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, Bsq., Registration No. 25,688; Jorge A.

Goldstein, Esq., Registration No. 29,021; David K.S. Cornwell, Bsq., Registration No.

31,944; Robert W. Esmond, Bsq., Registration No. 32,893; Tracy—Gene G. Durkin, Esq.,

Registration No. 32,831; Michele A. Cimbala, Esq., Registration No. 33,851; Michael B.

Ray, Esq, Registration No. 33,997; Robert E. Sokohl, Esq, Registration No. 36,0l3;

Eric K Stefl‘e, Esq., Registration No. 36,688; Michael Q. Lee, Bsq., Registration No.

35,239; Steven R. Ludwig, Esq, Registration No. 36,203; John M. Covert, Esq,

Registration No. 38,759; Linda B. Alcom, Esq., Registration No. 39,588; Lawrence B.

Bugaisky, Esq., Registration No. 35,086; Donald J. Featherstone, Bsq., Registration No.

REST AVAILABLE COPY
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Appl. No. 09/712,712

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,

In, Esq., Registration No. 41,306; Patrick E. Garrett, Esq, Registration No. 39,987; with

firll power of substitution, association, and revocation, to prosecute said application and

to transact all business in the United States Patent and Trademark Office connected

therewith.

For the purpose ofPAIR, 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 US. Patent and Trademark Office.

Send all correspondence to:

customer Number 26111

STERNE, KBSSLER, GOLDSTEIN & Fox P.L.L.C.

1100 New York Avenue, NW.
Washington, DC. 20005-3934.

Direct telephone calls to (202) 371—2600.

FOR: Ben

 
SIGNATURE:

BY:

TITLE:

DATE

252194.l

BEST AVAILABLE cow
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Suntan] a! scan

Divluan a! Corporation-
Douund 11:21 Mr 11/24/2003

um 10:41 All 11/24/2003
saw 030753952 — 3619814 In:

CERTIFICAIE 0? AMENDMENT

OF

INTELLECTUAL VENTUREE PATENT HOLDING I, L.L.C.

TE:mm» being duly Mathew mm and file this 0mm of
Amondnwm. doc: Why certify «.1 follows:

1. The mum of the limited liability oompmy is Inullechml Vent!!!“ Patent
Holding L LLC. ‘

2: Pamyaph 1 of the. Certificate ofPonmtion is ammdad in its emimy (o
rend as follow:

“1. Name. Thoma offbslimitadllabfllvywmpmy isBenFrmklln
Pmnt Holding L113."

INWITNESS W017. th undm' ed has duly mud this Cerfifieetc
ofAmmdmw: an the .31 day«m2003.

Acquisition Managemut LLC. Managcr
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PATENT APPLICATION SERIAL NO. 

US. DEPARTMENT OF COMMERCE

PATENT AND TRADEMARK OFFICE

FEE RECORD SHEET 

11/26/2004 SHINASSI 00000056 10995159
-o1 FC:1001

02 FC:1202 73333 33
03 renew 88.00 on

' PTO-1556

(5/87)

‘U,S.WMOM: sum—manna:

\.'-

/ .
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 Application or Docket Number 
  
 

PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2004

CLAIMS AS FILED - PART I SMALL ENTITY OTHER THAN
Column 1 TYPE [:1 OR SMALL ENTITY

 

 
 

 

 
  

 

 TOTAL CLAIMS

 

 

* lithe diflerence in column 1 iS less than hero. enter "0" in column 2

CLAIMS AS AMENDED - PART II ‘ OTHER THAN

Column 1 SMALL ENTITY OR SMALL ENTITY

CLAIMS HIGHEST ADDI-REMAINING NUMBER PRESENT '
AFTER PREVIOUSLY EXTRA RATE TIONAL .

AMENDMENT PAID FOR FEE

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I

HIGHEST '
REMAINING - NUMBER PRESENT

AFTER PREVIOUSLY EXTRA
AMENDMENT PAID FOR

_-m

 

     AMENDMENTA 9’.‘9'.

 
 
 

 

 
 

    
 

RATE TIONAL
FEE

  
 AMENDMENT8
 

 
 

 
  

 
 
 
 

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

CLAIMS
REMAINING

AFTER
AMENDMENT

 
 
 

ADDI-
ATE TIONAL

FEEAMENDMENTc EPl

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I  

 
 

 
‘ It the entry in column 1 isless than the entry in column 2, write “O'Tin column 3.
“" II the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter ‘20."
“*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 Janna in the appropriate box in column 1.

 
 

 
 

 
   

 

Patent and Trademark Office. US. DEPARTMENT OF COMMERCE
  

 
 

FORM PTO-875 (Rev. 101%
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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

App]. No.: To be assigned (Continuation of
App]. 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

Preliminary Amendment Under 37 C.F.R. § 1.115

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

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;

I- 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 CPR. § 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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To be assigned (Continuation oprpl.

No. 09/712, 712; Filed: November 14, 2000)

Amendment to the Specification

On Page 1, before line 10, "TECHNICAL FIELD OF THE INVENTION”, insert the

following:

CROSS REFERENCE TO RELATED APPLICATIONS

The present application is a continuation ofUS. Patent Appl. No.

09/712,712, filed November 14, 2000, allowed, which is a continuation of Appl.

No. 09/178,366, filed October 23, 1998, now US. Patent No. 6,163,794, each of

which is incorporated herein by reference in its entirety.
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To be assigned (Continuation ofApp].

No. 09/712, 712; Filed; November I 4, 2000)

Amendments to the Claims

1-76. (canceled)

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

executable instructions associated with the agent.

81. (new) The system of claim 80, wherein the agent object comprises:

a permission associated with the agent; and

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 145 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 146 of 822

- 4 - ' Lange, et al.

To be assigned (Continuation ofApp].

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 81, 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
I'CSOUT'CCS.

84. (new) The system of claim 81, wherein the permission is a service

permission defining one or more services that the agent is permitted to use.

85. (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 oprpl.

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 forvconverting between a first messaging protocol used by the network-

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

91. (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 is 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
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To be assigned (Continuation ofApp].

No. 09/712, 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; x

(c) executing the agent instructions upon the occurrence of the event, wherein

step (0) 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

cormnunications link.

95. (new) The method of claim 94, wherein the response received from the

service includes data.

96. (new) The method of 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 ofApp].

No. 09/712,712; Filed: November 14, 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 subject 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

I 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.

Respectfully submitted,

& Fox P.L.L.C.

 
Th mas C. Fiala

Attorney for Applicant
Registration No. 43,610

Date: November 24 2004 

1100 New York Avenue, N.W.

Washington, DC. 20005-3934
(202) 371-2600

334885.]
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US-Request Page 1 of 3

APPLICATION DATA SHEET

Electronic Version v14

Stylesheet Version v14.0

Title of

lnvenfion Network System Extensible By Users

Application Type: regular, utility

Attorney Docket Number: 22220300002

Correspondence address:

Customer Number: *261 1 1*

Continuing Data:

This is a Continuation of US application number 09/712,712, filed 2000-11-14.

US application number 09/712,712, filed 2000-11-14 is a Continuation of US application

number 09/178,366, filed 1998-10-23.

Inventors Information:

Inventor 1:

Applicant Authority Type: Inventor

Citizenship: DK

Given Name: Danny

Family Name: LANGE

City of Residence: Cupertino

State of Residence: CA

Country of Residence: US

Address-1 of Mailing Address: 11626 Cedar Spring Court

Address-2 of Mailing Address:

City of Mailing Address: Cupertino

State of Mailing Address: CA

Postal Code of Mailing Address: 95014

Country of Mailing Address: US

 
file://D:\Program%20Files\USPTO\ePAVE\efiling\2222.0300002ADS\2222.0300002AD... 11/24/2004
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US-Request

Phone:

Fax:

E-mail:

Inventor 2:

Applicant Authority Type:

Citizenship:

Given Name:

Family Name:

City of Residence:

State of Residence:

Country of Residence:

Address-1 of Mailing Address:

Address-2 of Mailing Address:

City of Mailing Address:

State of Mailing Address:

Postal Code of Mailing Address:

Country of Mailing Address:

Phone:

Fax:

E-mail:

Inventor 3:

Applicant Authority Type:

Citizenship:

Given Name:

Family Name:

City of Residence:

State of Residence:

Country of Residence:

Address-1 of Mailing Address:

Address-2 of Mailing Address:

City of Mailing Address:

State of Mailing Address:

Inventor

IE

Barbara

NELSON

San Mateo

CA

US

2825 Juniper Street

San Mateo

CA

94403

US

Inventor

CN

Jing

SU

Cupertino

CA

US

20094 Wheaton Drive

Cupertino

CA

Postal Code of Mailing Address: 95014

Page 2 of 3
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US-Request

0

Country of Mailing Address:

Phone:

Fax:

E-mail:

Inventor 4:

Applicant Authority Type:

Citizenship:

Given Name:

Middle Name:

Family Name:

City of Residence:

State of Residence:

Country of Residence:

Address-1 of Mailing Address:

Address-2 of Mailing Address:

City of Mailing Address:

State of Mailing Address:

Postal Code of Mailing Address:

Country of Mailing Address:

Phone:

Fax:

E-mail:

Attorney Information:

Inventor

US

James

E.

WHITE

San Carlos

CA

US

112 Wycombe Avenue

San Carlos

CA

94070

US

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: Confirmation No.: To be assigned

Lange et a]. Art Unit: To be assigned

Appl. No.: To be assigned (Continuation ofApp].

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

Information Disclosure Statement

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

Listed on accompanying Form PTO-1449 are documents that may be considered

'material to the examination of this application, in compliance with the duty of disclosure

requirements of37 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 PTO-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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Appl. No. To be assigned (Continuation ofApp].

No. 09/712, 712,- Filed: November 14, 2000)

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.

Filing under 37 C.F.R. § 1.97(b). This Information Disclosure 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.F.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.F.R. § 1.114. No statement or fee is required.

Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being

filed more than three months afier the US. 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.

E] a. Statement under 37 C.F.R. § 1.97(e)(1). 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.F.R. § 1.97(e)(1).

E] 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.

§ 156(0) -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 al.

Appl. No. To be assigned (Continuation ofAppl.

No. 09/712, 712; Filed: November 14, 2000)

[:1 c. Attached is our PTO-2038 Credit Card Payment Form in the

amount of $ in payment of the fee under 37 C.F.R. §

1.17(p).

Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being

filed more than three months after the US. filing date and afier the mailing date

of a Final Rejection or Notice of Allowance, but before payment of the Issue Fee.

Enclosed find our PTO-2038 Credit Card Payment Form in the amount of

$ in payment of the fee under 37 C.F.R. § l.l7(p); in addition:

E] 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).

I:I 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. §

l.56(c) more than three months prior to the filing of this

Information Disclosure Statement. 37 C.F.R. § 1.97(e)(2).

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 0G 37, 38.

A concise explanation of the relevance of the non-English language document(s)

appears below in accordance with 37- C.F.R. § l.98(a)(3).

Copies of documents are submitted. However, in accordance with 37 C.F.R.

§ l.98(a)(2), no copies of US. patents and patent application publications cited

on the attached Form PTO-1449 are submitted.
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- 4 - Lange et al.

Appl. No. To be assigned (Continuation ofApp].

No. 09/712, 712; Filed: November 14, 2000)

I2 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. 09/712,712, filed

November 14, 2000, 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).

[Z 9. It is expected that the examiner will review the prosecution and cited art in the

parent application no(s). 09/712,712 in accordance with NIPEP 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 PTO-1449, and indicate in the official file wrapper of this patent

application that the documents have been considered.

The US. Patent and Trademark Office is hereby authorized to charge any fee

deficiency, or credit any overpayment, to our Deposit Account No. 19-003 6.

Respectfiilly submitted,

 
. SSLER, GOLDSTEIN & Fox'P.L.L.C.

iala C/ Q
Attorney for Applicants

Registration No. 43,610
Date: November 24 2004 

1 100 New York Avenue, N.W.

Washington, DC. 20005—3934

(202) 371-2600

337874.1
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 Pa-e1of 1

   
APPLICATION NO.

To be assigned

ATTY. DOCKET NO.
2222.0300002
FIRST NAMED INVENTOR

  
  

 

 
 FORM PTO-1449
 

 
Danny Lange

FILING DATE ART UNIT
November 24, 2004 To be assigned

U.S. PATENT DOCUMENTS

“AW -———INITIAL NUMBER DATE NAME CLASS SUB-CLASS FILING DATE
AA1

-6,657,990 12/2003 Dilip et al. 352
09/2002 Chintalapati et al. 317

-AC1 69363,41] 03/2002 Dugan et al. 709 202

I——

 
 

INFORMATION DISCLOSURE STATEMENT 

 
AD1 6,285,977 09/2001 Miyazaki, Kazuya 26

AE1 6,163,794 12/2000 Lange et al. 202

10/1998 Liu, George 331

33

 
 

05/23/2000 Li et al.

01/18/2000 Facq et a].  
 

5,983,267 11/09/1999 Shklar et al. 217 

5,983,190 11/09/1999 Trower II, et al. 276
AJ1

AK1

FOREIGN PATENT DOCUMENTS
EXAMINER DOCUMENT
INITIAL NUMBER COUNTRY CLASS SUB-CLASS TRANSLATION

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

 

 

 

   
 
 

Jonathan Dale, "A Mobile Agent Architecture to Support Distributed Resource Information
Management", University of Southampton, Department of Electronics and Computer Science,

AR 79 pages, 23 June 1998.
|_x

JP Morgenthal, "XML Agents," NC.Focus website (www.ncfocus.com), 1998, pages 1-4.

 

D. Tsichritzis, et al., "KNOs: Knowledge Acquisition, Dissemination, and Manipulation
Objects," ACM Transactions on Office Information Systems, Vol. 5, No. 1, January 1987,
pages 96-112. 

EXAMINER 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 00 of this form with next communication to A Iicant.
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  Pa-e201 

FORM PTO-1449  
 

INFORMATION DISCLOSURE STATEMENT
 

  
FILING DATE

ATW. DOCKET NO.

FIRST NAMED INVENTOR

  
  
 

APPLICATION NO.

To be assi_ned

Danny Lange

November 24, 2004 ART UN” To be assigned

 

  

EXAMINER DOCUMENT
INITIAL NUMBER

  

U.S. PATENT DOCUMENTS

 

5,963,949

5,913,214

5,826,258

5,665,081

6,016,393

10/05/1999 Gupta et al.

06/15/1999 Madnick et 3].

10/20/1998 Gupta et al. 

08/05/1997

01/18/2000

Bonnell et al.

White et al.

 

 

5,953,392 
EXAMINER
INITIAL DOCUMENT

NUMBER

09/14/1999 Rhie et al.

 

 

FOREIGN PATENT DOCUMENTS

 
DATE COUNTRY
  
 

OTHER Includin Author, Title, Date, Pertinent Pages, etc.)
 

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

 
EXAMINER

Distributed Computing Systems, IEEE Computer Society Press, 1989, pages 371-376.

  
DATE CONSIDERED

EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in oonton'nance
and not considered. Include can of this form with next communication to A nlicant.
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.. if”)a
t

.

) ’/'
Robert Greene Sterne “MM 1. Shea, ll. Chisttne M. mulier Jyoti C. ' Midtelle K. Holoubek
Edward J. Kessler Pamck 5- 6am Rae Lynn P. Gust Laura A 1 Simon J. Elliot!

6 I Jorge A Goldsteln lefiteyT. Helvey Geo S Bardmesser Midiael J. ncuso Julie A Heider

 

 E
.3 

David LS. Comwell Heidi L Kraus ' Danie A Klein' Bryan S. Wade Mira Mukhetjee

 

. Robert W. Esmond Albert L Feno' Jason D. Elsen Aaron L Schwartz
Ira -Gene 6. Durkin Donald R. Bartowlt Michael D. 593;? Matthew E. Kelley mag-mm
Mi ele A Cimbala Peter A ladunan Andrea 1. Kamage Nicola R. Kramer Ch . ' J Walsh
Michael 3. Ray Teresa u. Medler Iraq L. Muller' ‘ mm?" -
Robert E. 50th finfirdeyg‘ xvii/er m. Wri lg Sa Brigg mRmMmmgm mm}. H Seams— EriclLSteffe ri . “arson us a mis ren. a <2

m ' RNEYS AT LAW Midtael 0.1.92 VintentL (apuano Ann E. Summerfield Nan l. Leith W‘ Steven R. Ludwig Eldora Ellison Hoyd Arie W. Ledfurd‘ Ma aw 1. bond Kenneth C._Ba$s III
John M. Covert Thomas C Fiala Helene C. (aflson Aaron L sgrwartz Evan _R. Smith .

linda E. Alcorn Brian 1. Del Buono 19mm M. Bmdm Katrina Vu an PEI Quad: Marvm C GuthrieRoben c. Millonig W91! Lee Beasmn Imo‘rhy A Doyle’ Bryan L 5 lion
Donald J. Featherstone Theodore A Wood Gaby L Lon Ruben A Sdrwartzman ‘Admined on In Ma
Lawrence B. Eugaisky 5112312111 1- Haanes Lon' A Gordon' Teresa A. Colella ‘Admitted on In Virginia
Michael V. Messrnger lose h S. Ostrofi Nimle D. Drew Jeffrey S Lund d‘ractice Limited toJudith U. Kim Fran R- Conlngham Ted 1. Ebenole wanna S. R Mord Federal Agencies

February 9, 2005 "/RITER ’5 DIRECT NUMBER:
(202) 7728862

INTERNET ADDRESS:
LGORDON@SKGF.COM

Commissioner for Patents Art Unit 2642

PO Box 1450

Alexandria, VA 22313-1450

Re: US. Utility Patent Application

Application No. 10/995,159; Filed: November 24, 2004

For: Network System Extensible By Users
Inventors: LANGE et al.

Our Ref: 2222.0300002

Sir:

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.LC. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 f 202.371.2540 : www.5kgf.com
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,1

Commissioner for Patents

February 9, 2005

Page 2

The US. Patent and Trademark Office is hereby authorized to charge any fee deficiency,

or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

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

{74% AWA. Gordon

Attorney for Applicants

Registration No. 50,633

TCF/LAG/mjg
Enclosure

Sterne, Kessier, Goldstein & Fox ELLE. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 f20237112540 : www.5kgf.com
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE In re application of: Confirmation No.: 5640

LANGE et al. Art Unit: 2642

Appl. No.: 10/995,159 Examiner: To be assigned

Filed: November 24, 2004 Atty. Docket: 22220300002

For: Network System Extensible By
Users

Request for Corrected Official Filing Receipt

Commissioner for Patents Attn: Office of Initial Patent

PO Box 1450 Examination's Filing
Alexandria, VA 22313-1450 Receipt Corrections

Sir:

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 al.

App1.No. 10/995,159

It is requested that a corrected Official Filing Receipt be issued, and sent to the

undersigned at the earliest possible time.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & Fox P.L.L.c.

Acacia.
ori A. Gordon

Attorney for Applicants
Registration No. 50,633

Date: 22 91 03’—

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934

(202) 371-2600
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.. .7 ' “ Pagelon

 

 
 

UNITED Sums PATENT AND TRADEMARK Omor: UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAdan": COLNJSSIONER FOR PATENTSH0. Bax I450

MW: mix-momusplogov

ATTYDOCKET No mTOT cums mo CLMS
1 7 21 4

    
FILING OR 371

(c) DATE ART UNIT FlL FEE REC'D
9610/995,159 11/24/2004 2642 8 22220300002

CONFIRMATION NO. 5640

gigRINE KESSLER GOLDSTEIN & FOX PLLC FILING RECEIPT
mo NEWYORK AVENUE, NW, lillliilllililiiiiygiyfllliiiiiiiilliiiilililiiiiililWASHINGTON, DC 20005

Date Mailed: 01/21/2005

Receipt 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 US. APPLICATION NUMBER, FILING 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 (ifappropriate).

 Applicant(s)

Danny Lange, Cupertino, CA; :-
Barbara Nelson, San Mateo, CA;
Jing Su, Cupertino, CA; : ' JAN 2 .4 2905
James E. White, San Carlos, CA;

Assignment For Published Patent Applicatton W ll ....J/,Lf-
General Magic 72 I= WIntellectual Ventures‘Patent Holding I, L.L.C. . L ”CV I/(91‘;
ten Franklm Patent Holdin L~LC~

Power of Attorney: The patent practitioners associated with Custo er Number 23133.

Domestic Priority data as claimed by applicant

This application is a CON of 09/712,712 11/14/2000 PAT 6,839,733
which Is a CON of 09/178,356 10/23/1998 PAT 6,163,794

Foreign Applications

If Required, Foreign Filing License Granted: 01/18/2005

The country code and number of your priority application, to be used for filing abroad under the Paris
Convention, is US10I995,1 59

Projected Publication Date: 04/28/2005
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‘ - ‘ PageZon

Non-Publication Request: No

Early Publication Request: No

Title

Network system extensible by users

Preliminary Class
379

mm

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications 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 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been grantedunder 37 CFR 5.13 or 5.14.

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 automatically 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 121-128)); the Office of
Export Administration. Department of Commerce (15 CFR 370.10 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. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still 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. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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 Application or Docket Number 
I

PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1. 2004

CLAIMS AS FILED - PART I SMALL ENTITY OTHER THAN
Column! TYPE B OR SMALL ENTITY

vomcmem ms n-I-‘ _

MULTIPLE DEPENDENT CLAIM PRESENT '

 
 

 
 

 

 
 
   
 

  
 
 
 
 

  

  
 
 

' It the ditterence in column 1 is less than ‘zero. enter '0' in autumn 2

CLAIMS AS AM ENDED - PART II ' - OTHER THAN
Column 1 SMALL ENTITY on SMALL ENTITY

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

Ian-m
We [Imam
FIRST PRESENTATION OF MULTIPLE DEPENDENT C

CLAIMS HIGHEST '
REMAINING - NUMBER pnessm

AFTER PREVIOUSLY EXTRA
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AMENDMENTA
 

 

 

Ez

 

   

 

 

 RA . TIONAL

 
 

 

AMENDMENT8
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REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR

--m_-

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I

AMENDMENTc
 
 

  
 

 
 

 
‘ II the entry in autumn I ichss than the entry in cotumn 2, write '0'.in cotumn 3. TOTAL
“ II the 'Highesl Number Previously Paid For IN THIS SPACE Is less than 20. enter '20: Anon: FEE
"'If the ‘Highest Number PrevIoust PaIrI For IN THIS SPACE is less than 3. enIet’ ‘3.’ ,

The 'Highest Number Previously Paid For! (Total or Independent) is the hIghw number bum In the appropriate box in coItrrm I.
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Commissioner for Patents

PO Box 1450

Alexandria, VA 22313—1450

Sir:

ethane Kessler
Guldslein Fox
ATTORNEYS AT LAW

Re:

Ruben Greene Sterne
Jorge A. Goldstein
David KS. Comwell
Robert W. Esmond
Racy-Gene G. DurkinMid’rele A. Cimbala
Michael 8. RayRobert E. Sokohl
Eric K. Stefle
Michael 0. Lee
John M. Covert
Ruben C. MillonigDonald J. Featherstone
Timothy J. Shea. Jr
MichaeIV. Messinger
Judith U. Kim
Patrick E. Garrett

For:

Jeffrey T. HeiveyEldora L. Ellison
Thomas C. Fiala
Donald R. Banowit
Peter A. Jackman
Jeffrey S. WeaverBrian J. Del Buonu
Mark Fox Evens
Edward W. Yee
Vintenl L. Capuano
Virgil Lee Beaston
Theodore A. Wood
Elizabeth J. Haanes
Joseph S. Ostroff
Daniel A. Klein
Jason D. Eisenberg
Michael D. SperJ'rt

January 10, 2007

US. Utility Patent Application

Application No. 10/995,159; Filed: November 24, 2004

Network System Extensible By Users
Inventors: LANGE ez al.

Our Ref: 22220300002

Tracy L Muller
Jon E.WrightLuAnne M. DeSantis
Ann E. Summerfleld
Helene C. Carlson
Cynthia M. Boudrez
Timothy A. Doyle
Gahy L Longswurth
Lori A. Gordon
Laura A. Vogel
Bryan S.Wade
Bashir MS. All
Shannon A. Carroll
Anbar F. Khal
Michelle K. Holoubek
Marsha A. Rose
Voung Yang

Christopher J. WalshW. Blake Cohlemr
James J. Pohl‘
John T. Haran
MarkW. RygielKevin W. McCabe
Mirhael R. Malek'

Scott M. Woodhouse
Peter A. Socanas
Jeffrey K. Mills
Danielle L. LettingLori Brande:
Steven C. Oppenheimer

Doyle A. Siever'Ulrike Winkler‘
QLCaunsel

W, Edward J. Kessler. Kenneth C. Bass III

firmwama Marvin C. Guthrie
Katrina Yujian Pei Quach . _ .
Ewan L Skelton Admitted only In MarylandRobertA. Schwartzman ‘Admined only in Virginia
Julie A. Heider OPraclice Limited to
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Transmitted herewith for appropriate action are the following documents:

1.
Power of Attomey to Prosecute Applications Before the USPTO; and

2. Statement Under 37 CFR 3.73(b). The Assignment document was, or concurrently is,
submitted for recordation pursuant to § 3.11;

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.
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Commissioner for Patents

January 10, 2007

Page 2

The US. Patent and Trademark Office is hereby authorized to charge any fee deficiency,

or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & Fox P.L. L.0.

stereo
Lori A. Gordon

Attorney for Applicants

Registration No. 50,633
MVM/LAstmn

Enclosure(s)

6|3539fi1DOC
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PTO/sales (1 z-oe)

A proved lor use throueh "lea/2005. OMB 06510055
U5. Patent and Tra smsrlr Ottlce: U.8. DEPARTMENT OF COMMERCE

'Under the Paperwork Reduction Act at 1095. no persons are renutred to respond to a collection at lntonnation unless It displays a valid OMB control number.

POWER OF ATTORNEY T0 PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby appoint:

[fl Practitioners associated with the Customer Number: 26 111 v
or!

D Practitionerts) named below (It more than ten patent praditlenars are to be named, then a wstomer number must be used):
"legs on ‘ m-ar

   
  

  
  
 

  
 
  

  
  

 

  
  

as attomeyts) or agenda) to represent the undersigned before the United States Patent and Trademark Ottice (USPTO) In connection with

any and all patent aprilcetionsassigned guilt. to the undersigned according to the USPTO assignment records or assignment documentsattached to this form n accordance with 37 CFR 3.7303). 

Assignee Name and Address:

Ben Franklin Patent Holding LLC
171 Main Street, #271
Los Altos, CA 94022

 A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTOISBI96 or equivalent) is
required to be filed in each application In which this form is used. The statement under 37 CFR 3.730))
may be completed by one of the practitioners appointed in this form If the appointed practitioner ls
authorized to act on behalf of the assignee. and must Identify the application in which this Power of
Attorne lsto be filed.

SIGNATURE or Assignee of Record
The individual whose signature and title is supplled below is authorized to act on behalf of the essigncc

W-UEWA” 2 W120

wmgm- m ,,
“lam/fl—

aco sciono nonnaton crequre- - . - . . . -y p -y

UBPTO to present an application. Confidentiality ls governed or as U.B.c. 122 and 51 GFR 1‘14. Tris collection is estimated to ke e minutes to complete.including gathering. preparing. and submitting the completed app Icatlon term to tha USPTO. Time will vary depending upon the individual case. Any comments
on the amount at time you require to complete this term andlor suggestions to reducing this burden. should be sent to the Chief information Officer. U.8. Patent
and Trademark Otiice, U.S. Deperttnentot commerce. PO. Box HBO. Nexandrta,VA 22313-1450. DO NOT BEND FEES 0R COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1451

 

   

Ifyou need asslsiencs In completing the form, set! MOO-P709199 and select cpl/on 2.
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PTO/$3196 (09-06)
Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no ersons are reouired to resend to a collection ofinformaticn unless it dis la 5 a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73th 2222.0300002

Applicant/Patent Owner: LANGE et a1.

 
 

Application No./Patent No.: 10/995,159 Filed/issue Date: November 24, 2004

Entitledi Network S stern Extensible B ers

Ben Franklin Patent Holding LLC , a Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

 

states that it is:

1. the assignee of the entire right, title, and interest; or

2. El an assignee of less than the entire right, title and interest
(The extent (by percentage) of its ownership interest is %)

in the patent application/patent identified above by virtue of either:

 A.:I An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded
in the United States Patent and Trademark Office at Reel , Frame , or for which a copythereof is attached.

OR

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows;

1. From: LANGE Ct al. To: General Ma is
The document was recorded in the United States Patent and Trademark Office at
Reel 016028 , Frame 0732 , or for which a copy thereof is attached.

2. From: General Magic Inc. To: Intellectual Ventures Patent Holding I LLCThe document was recorded in the United States Patent and Trademark Office at
Reel 915923 , Frame 0125 . or for which a copy thereof is attached.

3. From: Intellectual Ventures Patent Holding 1. LLC. To: Ben Franklin Patent HOlCflg L.L.C.
The document was recorded in the United States Patent and Trademark Office at
Reel 016028 , Frame 0739 , or for which a copy thereof is attached.

E] Additional documents in the chain of title are listed on a supplemental sheet.

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[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. fl MPEP
302.08]

The undersigned .. . is authorized to act on behalf of the assignee.

i 22?, 71%
Signature Date

Thomas C. Fiala 202-371-2600

Printed or Typed Name Telephone Number

Attorney
Title
 

   

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. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 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,
US Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND To: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450. 613 5335

If you need assistance in completing the form, call 1-800—PTO—9199 and select option 2.
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Electronic Acknowledgement Receipt 

1428664

International Application Number: 

Confirmation Number:

Title of Invention: Network system extensible by users

 

First Named Inventor/Applicant Name: Danny Lange

Customer Number: 26111

Filer Authorized By: 

Attorney Docket Number: 2222.0300002

Filing Date: 24-Nov-2004 

Time Stamp: 16:26:43

Payment information:

 
Submitted with Payment no 

File Listing:

Document . . . . Multi Pages
Document Description m File Size(Bytes) Part /.zip (it appl.)
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Multipart Description/PDF files in .zip description 

Document Description 

Miscellaneous Incoming Letter

Assignee showing of ownership per 37 CFR 3.73(b).

Warnings: 

Information:

Total Files Size (in bytes): 158762

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 Applications 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 Application 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/EO/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.
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Electronic Acknowledgement Receipt 

2814394

International Application Number: 

Confirmation Number:

Title of Invention: Network system extensible by users

 

First Named Inventor/Applicant Name: Danny Lange

Customer Number: 26111

Filer Authorized By: 

Attorney Docket Number: 22220300002

Filing Date: 24-Nov-2004 

Time Stamp: 17:27:22

Application Type: Utility under 35 USC 111(a)

Payment information:

 
Submitted with Payment 

File Listing: 

Document
Number

File Size(Bytes)
Document Description File Name [Message Digest part /.zip (ifappl.)

842321

N PL Documents NPL_33.pdf c1bba409d3ba3266e701d1c0727c51
52dIGl009

Warnings:

Information:
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200053

N PL Documents NPL_34.pdf bed eII39e79dc249e410020b234ca77d a
3J1 51253

Information: 

1047668

N PL Documents NPL735.pdf 1525d915653060dha17d9h17a5257d11
2121720

Warnings: 

Information: 

530159 ‘
NPL Documents NPL_37.pdf —‘ no

0h533hode2571dehd6dab24| 58818510
94e4ce11

 
Warnings: 

Information:

551500

NPL Documents NPL_38.pdf —‘
11653704070331c7320d89d563480e06

6a7b55028

 
Warnings:

850516

N PL Documents NPL_39.pdf Eaee93b864337bbdc3c34ce34c537845
537035761:

Warnings:

Information:

167292

N PL Documents NPL_40.pdf 485827104070533451259571B'O2ba4d
aeed 62st:

Warnings:

NPL Documents NPL_41.pdf 766e03876579117b87a895606b577042
65ee726I

Information: 

800642

N PL Documents NPL742.pdf d0b11021€94had8d1285348591 3733029
3a5d b“

 
Warnings: 

Information:

875540

NPL Documents NPL_43.pdf —‘
7460017720c065b655c0493653b3345

e0d17Icc1

War n i ngs:

Information:
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N PL Documents NPL_44.pdf 5l1c040250768503c36cdlae2b3037cba
000C874

Information: 

N PL Documents NPLp45.pdf 25131olea0c48496h69cae532d447504e
1198015

Warnings: 

Information: 

69681 ‘
NPL Documents NPL_46.pdf —‘ no

191693989301Td6015hlb1d33104hl90
c28ec6b8

 
Warnings: 

Information:

203588

NPL Documents NPL_47.pdf —‘
c1530843090733732645cbd69e714287

7b2e6b09

War n i ngs:

Information:

2109657

 
N PL Documents NPL_36.pdf Sbl 3601089869354911111011749'Cd3ed96

I 1 11844

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 Applications 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 Application 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/EO/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 Application 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 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) 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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Electronic Acknowledgement Receipt 

2814238

International Application Number: 

Confirmation Number:

Title of Invention: Network system extensible by users

 

First Named Inventor/Applicant Name: Danny Lange

Customer Number: 26111

Filer Authorized By: 

Attorney Docket Number: 2222.0300002

Filing Date: 24-Nov-2004 

Time Stamp: 17:28:05

Application Type: Utility under 35 USC 111(a)

Payment information:

 
Submitted with Payment 

File Listing: 

Document
Number

File Size(Bytes)
Document Description File Name [Message Digest part /.zip (ifappl.)

1011028

NPL Documents NPL_13.pdf 7ad6ba56c83592433233213046193576
72th h7d

Warnings:

Information:
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301356

NPL Documents NPL_14.pdf 2&1 12470acecc122ac155312a81i03ib7
IafingZ

Information: 

9904208

NPL Documents NPL715.PDF 9'851'2381 75358081d605d104894d6ac
0d c4c8

Warnings: 

Information: 

4816967 ‘
NPL Documents NPL_16.PDF —‘ no

2|7d5dd80058i6i191 Iahdhfihsaef 68h
O19850a3

 
Warnings: 

Information:

6248348

NPL Documents NPL_17.PDF —‘
300119b272§96d46d1d62ebd2328523b

33789687

War n i ngs:

Information:

5290570

 
NPL Documents NPL_‘|8.PDF 1596527072111 0d3096i504469439d554

4602495”)

Warnings:

Information:

1436989

NPL Documents NPL_19.pdf 0| eIB1dI Ecefladd24290e43532flb804
bIa7700

Warnings:

2224931

NPL Documents NPL_20.PDF 0aa4965635368e7a4d55a408b1868%
06258622b

Information: 

1444434

NPL Documents NPL721.PDF ad1 1238341 b7613321375bd65b50442d
SaeeaeSAa

 
Warnings: 

Information:

2363380

NPL Documents NPL_22.PDF —‘
236873111atc5586t7b7a7cecadfiefld563

06362277

War n i ngs:

Information:
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1808858

NPL Documents NPL_23.PDF 0520a7276538ad6a7961333784b2673
31.774394“:

Information: 

1814764

NPL Documents NPL724.PDF e1821809d787b246bi903111977073503
eocaacoc

Warnings: 

Information: 

1706533 ‘
NPL Documents NPL_25.PDF —‘ no

409955807237edZaZI7d90042e235214
Ica18a15

 
Warnings: 

Information:

1301000

NPL Documents NPL_26.pdf —‘
ode5941de5593da1 1 bfieedzaubbddd

15720590

War n i ngs:

Information:

166561

 
N PL Documents NPL_27.pdf Ic13475eaI1907764d20d Ea5e2eleo§180

11 812i)

Warnings:

Information:

621010

N PL Documents NPL_28.pdf 1da5aeSe72626014CI92363806d982dd
1E132558

Warnings:

256593

N PL Documents NPL_29.pdf 17bd1537358016696854147566640484
d21e971c

Information: 

1313658

N PL Documents NPL730.pdf OII82988019503d14232Id9a029284435
9091516

 
Warnings: 

Information:

447868

NPL Documents NPL_31.pdf —‘
ell]ICe08397ba0539789cc38d53b471c8

1 7100a1

War n i ngs:

Information:

VMware - Exhibit 1002

VMware v. IV I - IPR2020-00470

Page 178 of 822

 



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 179 of 822

171553

N PL Documents NPL_32.pdf a03527fl7b1054160653466173130237
Iélbflafi

Information: 

Total Files Size (in bytes):| 44650609 

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 Applications 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 Application 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/EO/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 Application 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 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) 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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@Slerne Kessler
Buldsiern Fux
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Donald R. Banown
Peter A. Jadrman
Brian J. Del Buono
Mark Fox Evens
\fincenr L. CapuanoElizabeth J. Haanes

Robert Greene Sterne
Jorge A GoldsteinDavid K5. Cornwall
Ruben W. Esmond
Tra -Gene G. Durkin
Mic ele A. Cimbala
Michael B. Ray Michael D. SpechtRuben E. Sokohl Kevin W. McCabe
Eric K. Stelfe Glenn J. Perry
Michael 0. Lee Edward W. VeeJohn M. Coven Grant E. Reed
Robert C. MillonigDonald J. Featherstone
fimothy J. Shea, Jr
Michael V. Messinger

Virgil Lee BeastonTheodore A. Wood
Joseph S. Ostrofl
Jason D. EisenbergJudith U. Kim Tra L. Muller

JelireyT. Helvey Jon .WrightEldora L Ellison LuAnne M. DeSanlis

February 5, 2008

Commissioner for Patents

PO Box 1450

Alexandria, VA 22313—1450

Re:

Sir:

US. Utility Patent Application

Ann E. Summerfield
Helene C. Carlson
Cynthia M. Bourhez
fimothy A. Doyle
Gaby L. LongswonhLori A. Gordon
Laura A. Vogel
Bryan S. WadeBashir M.S.A|i
Shannon A. Carroll
Anbar F. Khal
Michelle K. Holoubek
Marsha A, Rose
Scott A. Schaller
Lei Zhou
W. Blake Coolantz
James J. Pohl
John T. Haran

Mark W. RygielMichael R. Malek‘
Carla Ji-Eun Kim
Doyle A. Siever'Ulrike Winkler Jenks
Paul A. Calvo
Robert A. Srhwanzman
C. Matthew Rozier+
Shameek Ghose
Randall K. Baldwin
Daniel J. Nevrivy
W-Karen R. Markowicz
Matthew J. Dowd
Mita MukherjeeScott M. Woodhouse
PeterA. Socarras

Jeffrey K. Mills
Danielle L. LettingLori Brande:
Steven C. OppenheimerAaron S. Lukas
Gaurav Asthana

Of Counsel
Edward J. Kessler
Kenneth C. Bass ill
Marvin C. Guthrie
Christopher P.Wrist

‘Admitted only in Maryland
‘ Admitted only in \firginia-Fractice Limited to

Federal Agencies

WRITER ’5 DIRECT NUMBER:
(202) 772—8862

lNTERNETADDRESS:
LGORDowgsxnrr‘om

Art Unit 2142

Attn: Mail Stop Amendment

Application No. 10/995,159; Filed: November 24, 2004
For:

inventors: LANGE er (11.

Our Ref: 22220300002

Network System Extensible By Users

Transmitted herewith for appropriate action are the following documents:

4.

First Supplemental Information Disclosure Statement;

Form PTO/SB/OSA (2 sheets) listing 47 documents (USl -US43 and FP1-FP7);

Form PTO/SB/08B (5 sheets) listing 47 documents (NPLl—NPL47); and

Copies of cited documents (FPl-FP7 and NPL1-NPL47).

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.
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Commissioner for Patents

February 5, 2008

Page 2

The US. Patent and Trademark Office is hereby authorized to charge any fee deficiency,

or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

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

622 we
Lori A. Gordon

Attorney for Applicants

Registration No. 50,633
LAG/MDW/cs

Enclosures

7o458l71.DOC

Sterner KESSIEF. Goldstein & FOX PLLC. : 1100 New YorkAvenue, NW : Washington, DC 20005 : 202.371.2600 t202.371.2540 Z wwwskgfcom
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 5640

LANGE at (11. Art Unit: 2142

Appl. No.: lO/995,l 59 Examiner: Douglas B. Blair

Filed: November 24, 2004 Atty. Docket: 2222.0300002

For: Network System Extensible By
Users

First Supplemental Information Disclosure Statement

Mail Stop Amendment
Commissioner for Patents

PO Box 1450

Alexandria, VA 22313—1450

Sir:

Listed on accompanying 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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— 2 — LANGE er al.

Appl. No. 10/995,159

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.

[:I 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 CPR. § l.56(c) more than thirty

days prior to the filing ofthis information disclosure statement.

IE 2. Filing under 37 C.F.R. § l.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.

I: 3. Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being

filed more than three months after the US. 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. § 197(c)(1). 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
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three months prior to the filing of this Information Disclosure

Statement. 37 C.F.R. § l.97(e)(l).

[:I b. Statement under 37 C.F.R. § 197(c)(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.

§l.56(c) more than three months prior to the filing of this

Information Disclosure Statement. 37 C.F.R. § l.97(e)(2).

Cl 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 CPR. § l.l7(p).

Filing under 37 CPR. § l.97(d) This Information Disclosure Statement is being

filed more than three months after the US 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. § l.l7(p); in addition:

I:I a. Statement under 37 C.F.R. § 197(c)(1). 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
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three months prior to the filing of this Information Disclosure

Statement. 37 C.F.R. § l.97(e)(l).

I: b. Statement under 37 C.F.R. § l.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. §

l.56(c) more than three months prior to the filing of this

Information Disclosure Statement. 37 C.F.R. § 1.97(e)(2).

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 0G 37, 38.

A concise explanation of the relevance of the non—English language document(s)

appears below in accordance with 37 C.F.R. § l.98(a)(3).

Copies of documents FP1—FP7 and NPLl—NPL47 are submitted. However, in

accordance with 37 C.F.R. § 1.98(a)(2), no copies of US. patents and patent

application publications cited on the attached IDS Forms are submitted.

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
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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).

IX} 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 US. Patent and Trademark Office is hereby authorized to charge any fee

deficiency, or credit any overpayment, to our Deposit Account No. 19—0036.

Respectfully submitted,

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

Q0 AVCAQ\
Lori A. Gordon

Attorney for Applicants
Registration No. 50,633

Date: film/wry ET, 2008
l 100 New York Avenue, N.W.

Washington, DC. 20005-3934
(202) 371-2600

DOC#720063_1.DOC
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FPl WO 91/1019] A1 07—11—1991 1 ADC et al.
FPZ WO 96/11542 A2 04-18—1996 Miner et a1.
FP3 WO 97/3 341 6 A1 09-12-1997 Taskett

FP4 EP 0 495310 A2 07~22~1992 Campbell et a1.
FPS EP 0 495319 A2 07—22—1992 Crossland et a1.
FP6 EP 0 546809 A2 06-16-1993 Conner et a].

FP7 EP 0 697780 A2 02-21-1996 | Martin et a1.
FPS I
FP9 I
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'— USZI 5,351,276 09—01—1994 D011, Jr. Ct 211.
U822 5,367,454 11-01-1994 Kawamoto et a1.
U823 5,377,350 12—01—1994 Skinner
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NON PATENT LITERATURE DOCUMENTS

Examiner ' Include name of the author (in CAPITAL LETTERS), title ofthe article (when appropriate), title of
Initials* . 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", Communications OfThe
Association For Computing Machinery, V01. 33, No. 9, 1 Sep. 1990, pp. 90-103, XP
000162393.  
K. Nielsen, et 31., "Inter—Processor Communication and ADA in Distributed Real-Time
Systems", Computer Communications, vol. 13, No. 8, 1 Oct. 1990, pp. 451—459, XP
000161020. 

W. Gentleman, ct al., "Administrators and Multiprocessor Rendezvous Mechanisms",
Software Practice & Experience, vol. 22, No. 1. Jan. 1992 Chichester GB. 

G. Welling, et al. "An Architecture ofa Threaded Many—to—Many Remote Procedure
Call", Proceedings Of The International Conference On Distributed Compution Systems,
Yokohama, Jun. 9712, 1992 No. Conf. 12, 9 Jun. 1992, Institute Of Electrical And

Electronics Engineers, pp. 504511, XP 000341046.
 

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. Brnggcmann, ”Rights in an ObjectrOriented Environment", Database Security V.
Status And Prospects Results Of The IFIP WG 1 1.3 Workshop, 4 Nov. 1991,
Shepherdstown, USA. 

 
M. Rottman and D. Thompson, "The Amcad Real—Time Multiprocessor Operating
System", Proceedings of the IEEE 1989 National Aerospace and Electronics Conference
NAECON 1989, pp. 1813—1818, (1989). 

A. Corradi, L. Leonardi and M. Zannini, "Distributed Environments Based on Objects:
Upgrading Smalltalk Toward Distribution", Ninth Annual International Phoenix
Conference On Computers And Communications, 21—23 Mar. 1990 Conference

Proceedings, IEEE CQLnEiter Societprg332-339, (1990).
  

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, .Ir., "Distributed Eiffel: A Language for Programming
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).
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K. Ogata, S. Kurihara, M. Inari and N. Doi, "The Design and Implementation ofHoME",
ACM Sigplan '92 Conference On Programing Language Design And Implementation,
San Francisco, CA 17-19 Jun. 1992, ACM Sigplan Notices, vol, 27, No. 7, pp. 4454, (Jul.
1992).

  

  

  

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. 

James W. Stamos and David K. Gifford, "Implementing Remote Evaluation", IEEE
Transactions on Software Engineering, vol. 16, N0. 7, Jul. 1990, pp. 710-722 

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).

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

Borenstein, Nathaniel 8., "Secure and Portable Active Messaging: A New Platform for
Distributed Applications and Cooperative Work,” was to be submitted to Communications
of the ACM for publication (date unknown).

  
 

Curtis, Pavel, "LambdaMOO Programmer's Manual", retrieved as
/lambda/moo/gamrna/ProgrammersManual.texinfo from the Internet network (Aug.
1991). 

Hutchinson, Norman C.; Raj, Rajendra K.; Black, Andrew P.; Levy, Henry M.; and Jul,
Eric, "The Emerald Programming Language Report", Technical Report 87—10—07,
Department of Computer Science, University of Washington (Oct. 1987).  

Jul, Eric; Levy, Henry; Hutchinson, Norman; and Black, Andrew, "Fine-Grained Mobility
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
Network Operating System Kernel", ACM document number 0—897917062—1—12/81—0064,
pp. 64—75 (1981).
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DESCRIETLOE

OBJECT ORIENTED DISTRIBUTED PROCESSING SYSTEM

TechnicalrField

The present invention is directed to object oriented

distributed processing in a system of computers at, 7

terminals connected by a communication network and, more

particularly, to commhnication between objects stored I

and executed.in the terminals to perform processing of
software.

Background Art

In conventional distributed data processing systems,

if a first terminal requires data stored in a second

terminal, the first terminal requests the data and the

second terminal transmits the data to the first terminal

so that the first terminal can process the data. The

transmission of raw data which is typically higher in

volume than processed data requires a high capacity

Communication netwOrk and limits the number of terminals

which can be connected together before significantly

reducing overall throughput of the system.

Large distributed processing systems contain a large
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

capability to update the operating system of the

computer systems at the terminals via the communication
network.’

In computer systems using object oriented 7

architecture, abstracted data (instance) and a program

(method) specifying processing of the data are together

treated as an object. Data processing is carried out by

processing the methods in such objects and communicating

messages therebetween. In object oriented processing,
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wherever the data is located, procedures for processing

the data will be located also. Execution of these

procedures is triggered by message transfer between

objects, including the transmission of resulting data in

messages after processing of data in an object is

completed.

Applying object oriented techniques to a distributed

data processing system is not easily accomplished due to

the need to maintain the linkage between data and method

of an object, to determine where an object is located

and to communicate between objects. One way of

implementing object oriented techniques in a distributed

processing system is to maintain a database in each

terminal of the objects in all of the terminals. In a

large system, this requires a large amount of overhead

'due to the size of the memory required and the time and

communication traffic required to update the object

location database in each of the terminals.

An object of the present invention is to provide

object oriented processing in all terminals of a

distributed processing system, executed as if in a

single processing system.

Another object of the present invention is to

provide a system for distributed data processing in

which objects can be obtained by one terminal from

another terminal without maintaining an object location
database in all terminals.

A further object of the present invention is to

provide a distributed processing system capable of

transmitting changes to the operating system programs of

the distributed processing system to the terminals via

the communication network of the distributed processing
'system.

Yet another object of the present invention is to

provide a method for linking objects regardless of their
location or content.

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 198 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 199 of 822

\V()91/10191 PCHYJP90/01680

—3_

DISCLOSURE OF INVENTION

In a distributed processing system having a

plurality of terminals connected via a communication

network, object oriented processing is performed by

5 communicating Via messages containing a terminal code, a

method code identifying processing of data and a command

containing data or identifying data in an object to be

processed. The method identified by the method code is

executed by the terminal identified by the terminal

107 code. Messages may contain multiple submessages, where

each submessage includes a terminal code, a method code

and a command. The command may identify an object in

one terminal which is to be installed in the terminal

identified by the terminal number. This object may be a

15 new program or a replacement for an existing program in

the terminal identified by the terminal number. The

program may be an application program or an operating

system program. Objects may contain methods without

data, thereby permitting any type of program to be

20 updated.

The terminal code may identify an object for

transmitting the message to the terminal where the

object identified by the object code is located. If the

terminal code is zero or null, the object will be looked

25 for in the terminal in which the object generating their

,message is executing. If the terminal number is

unknown, the object identified by the terminal code will

identify an object which will perform processing to

locate the object in one of the other terminals on the

30 system. 7

The command in the object code may include a

selector condition and a reset condition for identifying
how the method identified by the method code is to be

initiated and how to proceed when the sequence starting

35 with the method identified by the method code has '

completed execution, respectively. The command code
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may contain a message for identifying an object for

obtaining data for the method identified by the method

code to process in the terminal identified by the
terminal code.

These objects, together with other objects and

advantages which will be subsequently apparent, reside

in the details of constitution and operation as more

fully hereinafter described and claimed, reference being

had to the accompanying drawings forming a part hereof,

wherein like reference numerals refer to like parts
throughout.

ERIEF DESCRIPTION OF THE DRAWINGS

Fig. l is a block diagram of a distributed

processing system to which the present invention can be

applied;

Fig. 2 is a block diagram of one of the terminals;

Fig. 3 is a chart of the command link and sequence
files;

Fig. 4 is a flowchart of processing to locate an

object 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 object sequencing in the
prior art;

Fig. 7 is a conceptual block diagram of processing

in a terminal having an object required by another

terminal and illustrating the use of common objects;

Fig. 8 is a flow diagram of object sequencing using

common objects according to the present invention;

Fig. 9 is a flowchart of sequencing using common

objects according to the present invention; and

Fig. 10 is a flowchart of processing using common

objects according to the present invention.
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BEST MODE OF CARRYING OUT THE INVENTION

As illustrated in Fig. 1, a plurality of terminals To

~ Tn are connected via a communication network 30, such
as a local area network (LAN), intelligent network (IN),

integrated services digital network (ISDN). In the case

of ISBN, a dedicated line is preferably used for

carrying supervisory information, while object commands

and responses thereto are communicated by ISDN. Each

terminal Ti has program modules stored in method groups

32 and data stored in a data file 34. An object

executes in one of the terminals by executing the

program stored in one of the method groups and

identified as being the method for that object. When

the method is instructed to begin execution of another

object, e.g., to obtain data from the second object, a

message is generated having the general format G below

G: {(Ti: M], Ik); (T: Mm, In); } ,

where Ti is a terminal code, M; 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 illustrated

in Fig 2. A system interface 40 is connected to the

communication network 30. A processor 42 receives input

from an operator via an input device 44 which may be a

keyboard or other peripheral, including graphic tablet,

tape or floppy disk drive, etc. An output device 46,

such as a CRT display, printer, the tape or floppy disk'

drive, etc., provides output to the operator. The

objects (methods and instances) are stored in a memory
unit 48, 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

processor 42. An example of a commercial embodiment of
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the terminal illustrated in Fig. 2 is a personal

computer.

The system table 50 is one of the most important

tables in each terminal Ti. As illustrated in Fig. 3,

the system table includes part of a command link file 52

and all of a sequence file 54. The command link file 52

stores the location and size of all objects stored in

the memory unit 48. The method entries 56 in the

command link file 52 are included in the system table

because they identify the programs which constitute and

can be executed by the system controlling the operation

of the terminal Ti. The command link file 52 also

includes instance entries 58 which identify the location

and size of data stored in the memory unit 48.

When the message G above is received by terminal T“
the object may be interpreted method M00003 and instance

I00003. The processor 42 can retrieve the method M00003

and instance 100003 by accessing the system table 50 to

determine their address and size, as indicated by the

dashed lines in Fig. 2.

The command link file 52 permits the same block of

code or data to be used in more than one object. In the

example illustrated in Fig. 3, methods M00001 and M00004

have the same address and size. However, the instances,

100001 and 100004, forming objects with these methods

are stored in different locations, although they are the

same size. Thus, the same method (stored at address

A00007482) can be used to process different data,

depending on which name (M00001 or M00004) is used.

Similarly, the same data can form different objects by

being combined with different methods. For example, one

method may transfer data to or from the terminal TV
while another method processes the same data in the

terminal Ti.

When a new object is to begin control of the

processor 42, the processing illustrated in Fig. 4 is
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executed. First, the new object name is stored 60 in an

object management table. Next, the terminal number

associated with this object in the message controlling

the triggering of the new object, is compared 62 with '

5 the terminal number, e.g. T1, of the terminal performingr

this process. If there is a match and the address in

the command link file 52 indicates the method is stored

in terminal T1, the object is moved 64 from the memory

unit 48 to the execution area (not shown) in the

10' processor 42. 'When the terminal number associated in:

the message with the new object name does not match 62

the terminal number of the terminal performing this,
process or the address of the method.and instance of an

object refer to another terminal as indicated for object

15 000003 (method M00003 and instance 100003), a message is

sent 66 to the terminal, e.g. T2, identified in the

message or address field of the command link file to

trigger the object in that terminal (T2). This is done
by triggering an object with the same name as the

20 terminal number (T2) in the terminal T1 executing the

process illustrated in Fig. 4. 7 '

,When the terminal number indicates that the terminal,

in which the object to be executed is unknown, first the

,7 system table 50 of the terminal (T1) executing the

25 process is checked 68 for the object name. If the

object name is found 70, the object is moved 64 to the

execution area of the processor 42. If the object name'

is not found 70, an object is triggered to access a

master system file. The master system file keeps a

30 record of the location of all objects. The master

)system file may be located in the communication network

30 or in one of the terminals (a server). 7

Alternatively, a copy of the master system file may be

located in each of the terminals; However, this last

35 alternative requires a significant amount of overhead to

maintain the master system file.r
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When an object is located in a different terminal,

the object may be executed there or transferred to

another terminal, including a terminal requesting its

execution. In the preferred embodiment, when an object

not presently stored in a terminal is desired to be

executed, the object will be executed in the terminal in

which it is stored. To provide other terminals with an

object stored in terminal T1, for example, the processing

steps illustrated in Fig. 5 are executed. This process

is termed a learning method and may be used to transfer

any application programs or system programs when all are

in the form of objects.

As illustrated in Fig. 5, when an object transfer

request is received 74 by terminal T1, e.g. via the

input device 44, the requested object is accessed 76 in

.memory unit 48 via the system table 50. The object is

decomposed 78 in byte data for transfer 80 as an entity

to the second terminal, e.g. terminal T2. Depending upon

the type of transfer request received, the entire object

may be transferred 80 after decomposition, or only the

method or data in the object. The requested portion or

entirety of the object is transferred 80 by transmitting

a message including the object (or portion thereof) as

entity data. Terminal Ta receives 82 the message

including the entity data, composes 84 the object for

installation and stores 86 the object in the memory unit

48 in terminal T2. In addition, the system table 50 in

terminal T2 is updated 86 with the object name. If the

object name previously existed in the system table, the

address and (if necessary) size of the object will be

updated to reflect the object just stored.

The sequence file 54 (Fig. 3) enables predefined

sequences of methods to be stored in the system table

50.' As an alternative to the message format G above, a

simplified message format G1 may be used, where sfi is
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G1 = {Ia-:0“ sfi; Tm‘om' sfM ...}

a sequence flag indicating that the preceding object
name is a sequence number which should be looked for in

the sequence file 54. For example, if Oi in G1 is '

$00001, methods M00001, 1400003 and M00005 will be

executed in sequence. In a first alternative

,embodiment, the object name may identify a method and

the command fields of the sequence file 54 will be

searched for the corresponding method name when the
sequence flag is set. In this embodiment, each method

may be limited to a single entry in the sequence file or
some rule, such as first occurrence in the file may be

used to find the right sequence. in this case each

method may appear in as many sequences as desired, but
should start only one sequence.r in a second alternative

embodiment, the sequence flag may be a sequence number

identifying the starting point of the sequence. In this

embodiment, the object name can be used to access the

firSt method and instance while the sequence is being

determined. 7 7

Another way of sequencing objects according to the

present invention is to use common objects. In the

prior art, the only way to sequence objects was to link

one object to the next as illustrated in Fig. 5.

According to the present invention, messages may have

the format G2 including a selector condition si and a

Ga = {Ti:(oil 5i! ri); Ti+1:(oi+1' 5M! rm)"-},

reset condition ri. According to the present invention,

common objects permit the same object to be used inr

different ways by different objects and to predefine a

variety of sequences in the common objects themselves

Vinstead of in a sequence file. The selector condition
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si defines an entry point in the common object Oi. The

reset condition ri defines how the sequence ends.

It should be noted that common objects are not

limited to use in forming sequence objects. Sequence

objects have a defined structure with a beginning and

end. On the other hand, common objects have a defined

function and can be executed whenever that function is

required. For example, common objects can be used in

the kernel of an operating system to perform functions

whenever needed.

A very simple example of the use of common objects

in sequence will be provided first with reference to

Fig. 7 and message G3 below. The beginning of message G3
instructs

G3 = {T2:O1; T2:(02, a, r)}

terminal T1 that objects are to be executed in terminal

T2 and so message GE is transmitted to terminal T2 by

executing an object called T2 in terminal T1. Terminal

T2 decodes the message G3 to determine that for the first

object 01 method M1 is to be executed using the data in

instance I1 and then a second object 02 is to be

performed using method M2, by entering at (a), as

identified by the selector condition a. The data in

instance I2 is processed by method N5 and then processing

returns to terminal T1, as identified by the reset

condition r. No selector or reset condition is provided

for object 01, because there is a single entry and exit

point for object or

An example of a few sequence objects 90 and common

objects 92 are illustrated in Fig. 8. Common objects

0A, OB, and Oc have three entry points, a, b and c, and

three exit points, but common object DC has an extra

entry point and common object 0D has only one entry and

exit point. Processing of the common objects
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illustrated in Fig. 8 will be discussed with reference

to the flowchart illustrated in Fig. 9.

First taking as an example the sequence initiated by

sequence object 01, common object CM is triggered with
selector condition a and a reset condition to return to

the originating object (00. Since the selector

condition is a, the selector condition matches in the

test 94 for condition a, and the appropriate condition

steps 96 are executed.' After any common steps 98 are
executed, it is determined 100 whether a new common

object should be triggered. As indicated by the dashed

line across object CA from entry point a, in this

example, common object 03 is to be triggered 102 with

selector condition a. The reset condition is passed on

in the message which triggers common object 03. The same

steps of Fig. 9 are executed in common object 08 and a

message is generated to trigger common object oc withr

selector condition b and the same reset condition.

In common object on, it will be determined 94 that
the selector condition is not a, but a match will be

found in the test 104 for selector condition b.

Therefore, the steps 106 for condition b will be
executed prior to the common steps 98. As indicated by

the dashed line entering common object DC at b, it will.

be determined 100 that there are no more common objects

to be executed and so the reset condition will be tested

108. ,As noted above, the reset condition in the message

generated by sequence object 01 was to return to the'

originating object. This reset condition is passed to

common object 0c and therefore processing will return 110

by referencing the object management table to determine

the originating object. '

Processing of the other sequences illustrated inr

Fig. 8 is similar. The sequence originating with

sequence object 02 uses selector condition b in common

object 08 and proceeds to use the same selector condition
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in common object 0‘. At the end of the sequence, common

object 0c is triggered with selector condition a. The

reset condition in the originating message from sequence

object 02 indicates that a new sequence object 03 is to

be triggered 112 by the final common object 0c in the

sequence. The sequence originating in sequence object 0,

passes through common objects 08 and 00 before

terminating 114 in common object 0:.

An example of the use of common objects is provided

in the flowchart illustrated in Fig. 10. The operations

of sequence objects appear on the left side of Fig. 10,

while the operations of common objects appear on the

right. One or more sequence objects are used to receive

and initiate transfer 120 of data to a common object.

Thus, unique input routines are used to interface with

an operator or a peripheral device inputting application

specific data. A common object is used to store 122 the

data. The common object transfers 122 a command name,

identifying the data, to a sequence object. The

sequence object fetches the command and processes 124 as

required by the application. If it is determined 126

that editing is necessary, general purpose editing

routines stored as one or more common objects can be

used to edit 128 the data.

After any necessary editing, it is determined 130

whether any existing entity data is needed. If so, a

command name is transferred 132 to another common object

which extracts 134 the entity data and converts command

names to entity data. Processing is continued by a

sequence object which fetches 136 the entity data and

performs additional processing. According to the

present invention, commonly executed routines can be

stored as common objects, but flexibility in the order

in which they are executed and details of how they are

executed is provided.
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INDUSTRIAL APPLICABILITY

The present invention relates to a distributed

data processing system and particularly to a system for

realizing distributed object oriented processing between

terminals connected via a communication network. In a

database system which is required to provide

sophisticated functions for diversification of

application modes in which a plurality of terminals are

connected via a communication network, the man-hours

required for system development increase as more

sophisticated functions are added. A system with

improved processing speed and reduced communication

traffic requiring less development time is provided.
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What is claimed is:

1. A distributed processing system, comprising:

a communication network to transmit messages,

including data; and

, a plurality of terminals connected together by

said communication network, each terminal capable of

generating the messages, each of the messages having a

terminal number for identifying one of the terminals to

receive the message, a method code identifying

processing of data and a command for identifying data to

be processed.

2. A distributed processing system as recited in

claim 1, wherein each of said terminals comprises:

a memory unit to store objects, including

methods and instances;

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

stored in said memory unit.

3. A distributed processing system as recited in

claim 1, wherein each of said terminals comprises:

a memory unit to store objects, including

methods, at least one of the objects including a

learning method;

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

stored in said memory unit, said processor updating said

system table and the contents of said memory unit upon
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receipt of 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,

comprisingi

object storage means for storing objects,

Vincluding at least one object including a method;

system table means for storing identifying

information on location and execution sequence of the

objects stored in said object storage means; and

decomposing means for decomposing the method in

one of the objects into byte data in response to a

transfer request; 7

transfer means for transferring the byte data

decomposed by said decomposing means to another terminal

upon completion of the decomposing and for receiving an

updated object requested to be transferred to said

terminal; and 7

installation means for storing the updated

object into said object storage means and for updating

said system table means with an object name

corresponding to the updated object.

5. *A method for transferring programs in a

distributed processing system executing objects in 7

terminals, the objects inclusive of objects including a

method, said method comprising: '

(a) receiving a transfer request at a first

terminal to transfer a selected object from the first

terminal to a second terminal; 7

(b) decomposing the selected object into byte

data in response to the transfer request;

(o) transferring the byte data decomposed in

step (b) to the second terminal upon Completion of said

decomposing;
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(d) receiving the byte data at the second

terminal;

(e) composing the byte data to produce an

updated object corresponding to the selected object

requested to be transferred to the second terminal; and

(f) storing the updated object and an object

name, corresponding to the updated object, in the second

terminal.

6. A method as recited in claim 5, wherein said

decomposing in step (b) comprises the step of selecting

one of the method and data in the selected object for

said transferring in step (c).

7. A method for processing messages in a

distributed processing system having a plurality of

terminals connected by a communication network, said

method comprising the steps of:

(a) determining in a first terminal, for a

first message identifying a first object, whether the

first object is stored in the first terminal;

(b) triggering the first object in the first

terminal when said determining in step (a) determines

that the first object is stored in the first terminal;
and

(c) generating a second message to a second

terminal to locate the first object when said

'determining in step (a) determines that the first object

is not stored in the first terminal.

8. A method as recited in claim 7, wherein all

messages generated in the distributed processing system,

including the second message generated in step (c),

include a terminal number for identifying one of the

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

determining in step (a) comprises comparing the terminal

number identifying the first terminal with the terminal

number in the first message.

10. A method as recited in claim 9, wherein said
generating in step (c) comprises setting the terminal

number in the second message equal to the terminal

number in the first message when said comparing in step

(a) determines that the terminal in the first message is

not equal to the terminal number of the first terminal.

11. A method as recited in claim 10, further

comprising the steps of:

7 (d) storing method codes of each of the objects

stored in each of the terminals in a command link file

in each of the terminals, respectively, and all of the

method codes for all of the objects stored in all of the

terminals in a master system table;

' (e) comparing the method code in the first

message with the method codes in the command link file

for the first terminal when said comparing in step (a)

determines that the terminal number of the first message

is unknown;

(f) executing step (b) when said comparing in

step (e) determines that the method code in the first

message is included in the message codes in the command
link file for the first terminal; and '

7 (g) generating a third message to access the

master system table when said comparing in step (e)

determines that the method code in the first message isr

excluded from the message codes in the command link filer
for the first terminal. 7 '
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12. A method as recited in claim 7,

wherein said generating in step (c) comprises

the step of (c1) generating the second message with a

subset of a second object, and

wherein said method further comprises the steps
of:

(d) storing command names associated with

each of the objects stored in each of the terminals in a

command link file in each of the terminals,

respectively;

(e) storing the subset of the second

object in the second terminal upon receipt of the second

message at the second terminal; and

(f) storing a subset command name,

corresponding to the subset of the second object, in the

command link file of the second object.

13. A method as recited in claim 12, wherein said

generating in step (c) further comprises the step of

(c2) decomposing the second object into byte data prior

to said generating in step (c1).

14. A method as recited in claim 13, wherein said

generating in step (c2) comprises the step of

transferring all of the byte data decomposed from the

second object into the second message.

15. A method as recited in claim 13, wherein said

generating in step (02) comprises the step of transfer-

ring a method portion of the byte data decomposed from

the second object into the second message.

16. A method as recited in claim 7,

wherein all messages generated in the

distributed processing 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 object code, and 7

wherein said method further comprises the steps

of: 7

(d) determining whether the object code

includes a sequence file identifier; and

(e) executing sequence objects in a

sequence determined by entries in a sequence file when

said determining in step (d) determines that the object

code includes the sequence file identifier.

17. A method as recited in claim 7,

wherein all messages generated in the

distributed processing system, including the second

message generated in step (c), include a terminal number
for identifying one of the terminals to receive the

message and an object code, and

wherein said method further comprises the steps

of:

(d) storing common objects in at least one

of the terminals; 7

(e) determining whether the object code

includes a common object name, a selector condition and

a reset condition; 7 7

(f) triggering a corresponding common

object in dependence upon the common object name and the

selector condition when said determining in step (e) 7

determines that the object code includes the common

object name, the selector condition and the reset

condition; and 7

(g) ending execution of the common objects,

in dependence upon the reset condition when said 7

determining in step (e) determines that the object code

includes the common object name, the selector condition
and the reset condition. '
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18. A method as recited in claim 17, wherein said

triggering in step (f) comprises the steps of:

(f1) comparing the selector condition with

predetermined selector conditions in the corresponding
common object; and

(f2) executing condition steps in the

corresponding common object identified by one of the

predetermined selector conditions in dependence upon

said comparing in step (f1).

19. A method as recited in claim 17, wherein said

ending in step (g) comprises the steps of:

(g1) returning to the first object when the

first message was determined in step (e) to contain the

common object name of one of the common objects and the

reset condition is set to return;

(g2) triggering a new sequence object when the

reset condition is set to trigger; and

(g3) terminating execution of the common

objects without returning or triggering when the reset
condition is set to terminate.

20. A message transmitted between objects in an

object oriented distributed processing system having a

plurality of terminals connected by a communication

network, said message comprising:

7 a terminal number for identifying one of the
terminals to receive said message;

a method code identifying processing of data;
and '

a command for identifying data to be processed.

21. A message as recited in claim 20, wherein said

command includes a sequence file identifier identifying

a sequence defined in a sequence file for executing

objects triggered by said message.
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22. A message as recited in claim 20, wherein said

command includes a selector condition and a reset

condition when said method code identifies a common

object; the selector condition determining how the

common object executes and the reset condition

determining how execution of the common object and any

subsequent additional common objects ends.

23. A system table in an object oriented

distributed processing system having a plurality of

terminals connected by a communication network, said

system table comprising:

a method code portion of a command link file

including fields for method name, address and size; and

a sequence file including fields for sequence

number, command name and next sequence number.
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COMMAND LINK FILE

m ADDRESS E
100001 A0000358 00000535
100002 A0001264 00000087

100003 T5:I00013 00000294 INSTANCES

100904 A00005817 00000535 58

M00001 A00037482 00000195
M00002 A00005629 00000352 METHODS
moooos T5:MOOO13 00042505 56
M00004 A0005?482 000081 95

SEQUENCE FILE 54  

 STYEg-EEA NAME SEQUENCE DATA
50   $00001 (T2 :M 4 ,a13 )->

(T1:M 2,012 )->

END (a.b,°m)

(Ton1,14)->

   

  
   800002
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The present invention relates to a computer-

implemented method and apparatus for managing communications

to and/or from a user over multiple media.

Today there are many different, commercially

available devices that enable people to communicate with

each other electronically. In addition to the ubiquitous

telephone that has been around for decades, there now are

cordless phones for the home, mobile phones for the car,

handheld wireless phones which fit into a person’s jacket

pocket, pagers, local and wide area computer networks, and

facsimile machines, to name a few. Undoubtedly, the number

and type of devices and their sophistication will continue

to increase over time. Indeed, it is likely that a day will

soon arrive when it will be possible for everybody to

conveniently and inexpensively be within arms reach of some

communication device that enables them to communicate

electronically with other people.

The proliferation of different types of

communication devices and the increasing diversity of

communications media present new challenges. How will

communications among the different devices and over the

different communications media be coordinated and managed so

that people have truly effective access to each other? One

challenge is associated with communicating information

between and across different communications media. Another

challenge is related to handling the inevitable increase in

the number of calls so as to maintain accessibility of

users. For example, as more people come to rely on their

wireless phones to transact business while on the road or

away from their offices, their phones are likely to be busy
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a larger percentage of the time. As a consequence, although

a wireless phone can go anywhere with its owner, to the

people trying to reach that owner when the phone is in use,

the owner will still seem to be as inaccessible as when he

did not carry a wireless phone. In addition, the more the

owner of such a device uses it, the more likely it will be

that he will not know that somebody else was trying to reach

him and thus he may miss important calls.

An obvious advantage of many of the new commercially

available communications devices is that they offer the

possibility of greater mobility to the user. Unfortunately,

however, it is not always having to be near the office

telephone that ties a business person to the office. The

office provides other services that are also important and

may not be so mobile. Thus, to fully realize the greater

mobility that is offered by the new communications devices

and media, these new technologies must be provided in a way

that takes into account the business person’s dependance on

other services besides communications.

gummary of the Lgvention

The invention described herein is referred to as an

electronic assistant. It is a computer-implemented entity

that assists a subscriber with his or her communications by

carrying out tasks that are delegated to it. The electronic

assistant, modeled to have human—like qualities, recognizes

speech and performs functions within the familiar model of
an office.

Each subscriber who has an account is assigned at

least one electronic assistant which may be dedicated or

shared. The electronic assistant offers services to both

the subscriber and to any contacts or other callers trying

to reach the subscriber. A contact is a person, place, or

-2-
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group that the subscriber has described for the electronic

assistant. A contact can be another subscriber or an

outside caller. Electronic assistants treat both

subscribers and contacts as users of the system.

The electronic assistant offers a wide range of

services to its subscriber, among which are the following.

The electronic assistant can handle incoming calls from

several of the subscriber's personal contacts while at the

same time it is doing any of its tasks, including reviewing

messages with the subscriber, managing information, etc. It

can make logical decisions about how to manage, whether to

forward, and where to forward the incoming calls from the

subscriber’s contacts. The electronic assistant can also

communicate with the subscriber and the subscriber's

contacts using a wide variety of different communication

devices, such as telephones, fax machines, pagers, computer

terminals, and communications enabled handheld devices (e.g.

Personal Digital Assistants otherwise referred to as PDA's).

When the subscriber tries to reach a contact or a contact

tries to reach the subscriber, the electronic assistant

mediates the connection and then remains available to add

value to the session. The electronic assistant can schedule

and manage reminders for its subscriber. When reminders

come due, the electronic assistant notifies the subscriber.

In general, in one aspect, the invention is a method

implemented by a computer—based electronic assistant to

receive and manage incoming calls to a subscriber. The

method includes the steps of: receiving an incoming call to

the subscriber from a caller; establishing a first

connection between the electronic assistant and the caller;

establishing a second connection between the electronic

assistant and the subscriber; over the second connection,

electronically notifying the subscriber of the incoming

-3-
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call; in response to receiving a call accept command from

the subscriber over the second connection, linking the

caller and the subscriber 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 connection while the subscriber

is linked with the caller; and in response to receiving a

summoning command, switching the electronic assistant into a

foreground mode. When in the background mode, the

electronic assistant responds to a first set of commands

including at least the summoning command and when in the

foreground mode, it responds to a second set of commands.

The second set of commands is larger than the first set of

commands.

In general, in another aspect, the invention is a

computer-implemented method of processing an electronic

reminder that is addressed to a subscriber. The electronic

reminder includes subscriber-generated content and a

specified time at which it is to be delivered to the

subscriber. The method includes the steps of: storing the

electronic reminder in an electronic database that is

accessible to the electronic assistant; when current time

coincides with the specified time, detecting that the stored

electronic reminder has become due; in response to detecting

that the stored electronic reminder has become due,

identifying a communications device through which the

subscriber can be reached at the specified time;

establishing a connection to the communications device; upon

reaching an answering party through the communications

device, electronically notifying the answering party that

the call is intended for the subscriber; electronically

informing the answering party that the answering party may
-4-
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accept the call by issuing an accept reply; if the call is

accepted by the answering party, electronically delivering

the contents of the electronic reminder to the answering

party through said communications device.

In general, in yet another aspect, the invention is

a method implemented by a computer-based electronic

assistant to receive and manage incoming calls to a

subscriber. The method includes the steps of: receiving an

incoming call to the subscriber from a caller; in response

to receiving the incoming call, establishing a first

connection between the electronic assistant and the caller;

through a dialog between the electronic assistant and the

caller over the first connection, determining the identity

of the caller; detecting that the subscriber is presently

interacting with the electronic assistant through a second

separate connection; electronically alerting the subscriber

over the second connection that there is an incoming call

for the subscriber; electronically identifying to the

subscriber the identity of the caller; monitoring the second

connection for a response sent by the subscriber to the

electronic assistant directing the electronic assistant how

to process the incoming call.

In general, in still another aspect, the invention

is a method implemented by a computer-based electronic

assistant for managing information and connection resources

for a plurality of subscribers including a first subscriber

and a second subscriber. The methOd includes the steps of:

receiving a call from the first subscriber to the electronic

assistant over a communications media; establishing a first

connection between the electronic assistant and the first

subscriber; identifying the first subscriber as the source

of the call; starting up a first session in said electronic

assistant which is a thread of execution of code for

-5—
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managing data and performing functions on behalf of the

first subscriber; within the first session, receiving a

first command sent by the first subscriber to the electronic

assistant over the first connection instructing the

electronic assistant to perform a function relating to the

second subscriber; responding to the first command by

sending a first message addressed to the second subscriber

and containing information relating to the first command; in

response to the first message, starting up a second session

which is a thread of execution of code for managing data and

performing functions on behalf of the second subscriber and

which is separate from the first session; within the second

session, receiving the first message and performing a

function that produces a result that is responsive to the

first message.

In general, in another aspect, the invention is a

computer—implemented method of processing communications

through a multimedia interface that includes a plurality of

interface devices and a plurality of input/output devices.

Each of the interface devices is capable of connecting to a

different one of a plurality of different communications

networks, and each of the input/output devices is capable of

processing a different one of a plurality of media types.

The method includes the steps of: establishing a channel

representing a physical connection to any selected one of

the plurality of communications networks through the

interface devices; attaching an appropriate subset of a

plurality of ports to the channel, wherein each port

represents a different one of the input/output devices and

wherein the appropriate subset of ports includes ports which

correspond to input/output devices that are capable of

connecting to the selected communications network; executing

an operation that generates an item of information that is

_6_
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to be communicated through the multimedia interface to at

least one of the communications networks; retrieving from a

memory a multi-media reference to the item of information,

wherein the multi—media reference contains a plurality of

references to the item of information, each of which refers

to the item of information in a different one of a plurality

of formatS, each of which is of a different media type;

passing the multi-media reference to the ports attached to

the channel; in response to receiving the multi-media

reference at the attached ports, retrieving the item of

information from memory in a particular one of the formats

identified in the multi-media reference; and passing the

retrieved item of information to an input/output device for

delivery over the connected communications network. The

step of retrieving is performed by one of the attached ports

that is capable of processing the format of the retrieved

item of information and the input/output device to which the

retrieved item is passed for delivery is the input/output

device that is associated with the attached port that

retrieved the item of information from memory.

In preferred embodiments, the electronic assistant

enables the individual to manage and customize his

availablilty to friends, family, business associates,

customers and strnagers depending upon the time of day, day

of the week and his or her needs. In addition, the

electronic assistant has the subscriber's schedule and

therefore knows where the subscriber is, what he is doing,

what his availability is, and how to reach him (e.g. through

what communications device). The schedule is used to manage

the accessibility of the subscriber to others and his

visibility to other subscribers on the system.
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other advantages and features will become apparent

from the following de5cription of the preferred embodiment

and from the claims.

B i Desc ' t' e win 5

5 Fig. 1 shows the electronic assistant and office

items;

Fig. 2 shows the hardware platform;

Fig. 3 is a functional overview of the software

architecture;

10 Fig. 4 is a process view of the software

architecture;

Fig. 5 is a functional block diagram of the system

highlighting the hardware interface to the communications
channels;

15 Figs. 6A—H illustrate the process of completing a

task and the objects that are involved;

' Fig. 7 illustrates the use of the box, the hand and

the finger in manipulating items;

Fig. 8 shows a sample MMUI menu;

20 Fig. 9 shows a sample MMUI menu with moguls;

Figs. lOA-D show the relationship between memes,

menus and moguls;

Fig. 11 illustrates the process of submitting and

delivering a message and the objects that are involved;

25 Fig. 12 illustrates the process of delivering

reminders and the objects that are'involved;

Fig. 13 shows the contents of a box;

Fig. 14 shows the contents of a user object;

Fig. 15 shows the relationship between user objects
30 and contacts;

Fig. 16 shows the flow of events between the VM and

the agent sessions and hardware;
-3-

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 237 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 238 of 822

  

W0 96/1 1542 PCT/U595]! 1737

10

15

20

25

30

Fig. 17 shows the VM internal objects and their

relationship to each other;

Figs. 18A-B illustrate the process of creating a

channel and the objects that are involved;

Fig. 19 illustrates the operations for presenting

memes and menus to ports;

Fig. 20 shows the functional relationships between

the agents and the applications services;

Fig. 21 shows the flow of data in an assistant's

session;

Fig. 22 shows the agent class hierarchy;

Figs. 23A—D present an example of a three-part

handshake;

Figs. 24A-B is a flow chart of the answer call task;

Figs. 25A-D illustrate the use of a conference

object in establishing a call between subscribers;

Fig. 26 is a flow chart of the locate-and-notify

task;

Fig. 27 is a flow chart of the notify task;

Fig. 28 shows a "Create—A-Contact" dialog with the

electronic assistant;

Fig. 29 shows a "Remind-Me" dialog with the

electronic assistant;

Fig. 30 shows a "Remind-Me-To-Call" dialog with the

electronic assistant;

Fig. 31 is a flow chart of the handle reminder task;

Fig. 32 shows a "Find" command dialog;

Fig. 33 shows an "I-Will-Be" dialog; and

Fig. 34 shows a "Create—An-Itinerary" dialog.

Description of the Preferred Embodiments

The Virtual office:
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As illustrated by Fig. 1, a subscriber works with an

electronic assistant 10 using a "virtual office" as a model.

The electronic assistant 10 works in an office containing

the subscriber’s objects, which are called "items". An item

is a piece of information that the electronic assistant

stores in a database and works on for the subscriber. The

subscriber can use spoken or touch—tone commands to have the

electronic assistant work on various items, and the

electronic assistant then uses a dialog to gather the

information it needs from the subscriber to complete the

task.

An item may be any one of the following: a schedule

12, a contact 16, (e.g. a person 18, a place 22, or a group

20), a message 14, a reminder 24, a phone book 26, or trash

28. Messages can include other items, such as a contact,

reminder, page, etc. In derivative implementations, a

message could be any sort of multimedia or composite
information.

A "schedule" lists where the subscriber can be

reached and at what time. There is a default schedule and

an override schedule. The default schedule is the

subscribers daily or weekly schedule; it is entered by a

system administrator. Subscribers can override the default
schedule with a "I-Will—Be" or "Create-an-Itinerary"

commands to create an override schedule (see Exhibit A at

the end of the specification for a list of spoken and touch-

tone commands that an electronic aSsistant implements). The

"I-Will—Be" command enables the subscriber to indicate when

and where he can be reached and his availability at those

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 placing a call or sending
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voice mail. A contact is analogous to an entry in an

address book file. An "outside contact" is a contact that

is not a subscriber.

A "person" is a representation of a person, which

describes another subscriber or someone outside the system.

The description includes the spoken name, spelled name,

priority, gender, and a list of places where the person can
be reached.

A "place" is a location with a single address (e.g.

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 considered a

place, and can include a phone number and fax number.

A "group" is a user-defined set of persons, places,

and/or groups.

A "message" is a piece of information that is

addressed to a person or group. The most common type of

message is voice mail.

A "reminder" is a notice to be delivered at a future

time. The reminder can be a notice to call a contact about

a particular subject ("call reminder") or a notice

containing a recorded audio message about another subject

("recorded reminder").

A "phone book" is a list of other system users that

is published for easy access by subscribers.

The "trash“ is a collection of all the items that

the subscriber has thrown away.

In the described embodiment, the electronic

assistant can recognize specific words or phrases, 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
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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 electronic assistant to

recognize his voice. For example, the electronic assistant

may ask the subscriber to say his full name several times or

the name of a command several times. These utterances are

then compiled into a compressed format knOWn as a

vocabulary. A "vocabulary" is a finite set of recorded

words and phrases that can be used directly by the system's

speech recognition hardware to recognize the subscriber’s

speech.

The electronic assistant uses two different kinds of

vocabularies, namely, a speaker-dependent vocabulary and a

speaker-independent vocabulary. The "speaker-dependent

vocabulary is used to recognize the speech of users who have

explicitly trained the electronic assistant with their own

pronunciations; The speaker—independent vocabulary is used

to recognize a multitude of different voices without

requiring each user to train the system.

In addition to these different kinds of

vocabularies, the electronic assistant uses two different

methods to recognize speech, namely, continuous recognition

and discrete recognition. Continuous recognition recognizes

naturally spoken words or sequences of words, that is, words

without artificial pauses between them. In 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 recognizers also discriminate against words like

"um" and "ah". Discrete recognition recognizes discrete,

isolated words or phrases, or sequences of distinctly spoken

words that are separated by pauses.
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The electronic assistant responds to a variety of

commands (see Exhibit A). Some commands operate on the

current context in the hand (described later), while others

do not. Some commands start a dialog between the electronic

5 assistant and the subscriber so the assistant can gather the

information it needs to carry out the task. For example, to

call a contact, the subscriber can use the "Call" command:

§ubscriber Assistant

Call Call Whom?
10 Bill Bishop Where?

Work Dialing...

nct’ a Desc ' t' 0 he se ter ce

Before going into the details of the hardware and

the software architecture of the system, a description of

15 how the system handles an incoming call to a subscriber will

first be presented. This will provide the context for then

describing the underlying mechanisms that are implemented

within the system to achieve their functionality.

Throughout the remainder of this specification

20 except where noted, it will be assumed that the subscriber

is named John Smith and the caller is named Bill Bishop.

When a caller calls into the system in an attempt to

reach a particular subscriber (i.e., by calling a telephone

number that is assigned to that subscriber), the system

25 answers the call. By playing back audio signals that are

stored in the system's database, the system announces to the
caller:

Good Morning, I'm the electronic assistant for John
Smith. Please say your full name.

30 The caller replies by stating his name:

Bill Bishop
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The system records the caller’s utterance and using a

speaker dependent dictionary that is stored within the

system's database, it attempts to recognize the caller. If

the system cannot recognize the caller's name, it responds

by playing the following message:

Using touch—tones, enter your area code and phone
number followed by the # key.

The user enters his telephone number as requested. The

system using decodes the touch tones and then searches a

contact list for the subscriber to find a contact with that

telephone number.

If the system succeeds in recognizing the caller on

the basis of his phone number, it then plays the following

message to the caller:

Would you like to take a moment to teach me how to
recognize your name better?

The caller may accept this offer by pressing "9" on his

touch—tone key pad. The system then responds by playing the

following message:

Please repeat your full name.

After repeating this operation a second time, the system

stores the vocalizations with the identity of the contact.

The next time the caller contacts the system, it will use

the stored vocalization of the caller's name to recognize

the caller.

Once the assistant either recognizes the caller

either through a match with a stored vocalization or through

the caller’s phone number or labels the caller as unknown,

it then attempts to locate the subscriber. It does this by

carrying out a sequence of operations the first of which is

to check the subscriber’s status. If the subscriber
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currently has a connection established with his assistant

(and he has not enabled a do not disturb function), then his

status is available. If the subscriber is not connected,

then the assistant may check a secondary information source

(such as a cellular network) to determine the subscriber's

availability. Finally, the assistant will check the

subscriber’s schedule. The subscriber can set his

availability to indicate that he is accepting all calls, he

is accepting no calls, or he is accepting only important
calls.

If the subscriber is not accepting any calls, the

system plays the following message to the caller:

Sorry, he's not available. Please leave a message and
then hang up-or press the "#" key. Recording.

After the caller has finished, the system may send a non-

interactive notification to the subscriber that the caller

has just tried to reach him. It does this by, for example,

sending a page through its pager interface or sending an E-

Mail message to the subscriber’s workstation. The

notification identifies the caller and it indicates whether

voice mail was left.

If the subscriber is accepting only important calls,

the system checks the subscriber's contact list to determine

what the caller’s priority is. The subscriber can designate

the contact as either high priority or normal priority and

this information is stored with other information about the
contact. If the caller has only normal priority, the system

reports that the subscriber was not available and offers the

caller the option to leave voice mail, as previously

described. an the other hand, if the caller has high

priority, the system continues its attempt to locate and

notify the subscriber of the call.
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In the event that the subscriber is accepting all

calls, the system continues its attempt to locate and notify

the subscriber of the call without regard to the caller's

priority designation.

As a first step in locating the subscriber, the

system determines whether the subscriber is already

connected to the system, either through another call or

through some other communications medium (e.g. logged into

his computer). If the subscriber is on another call being

handled by the system, the system briefly interrupts that

call to notify the subscriber that he has a call waiting and

it identifies the name of the caller. If the caller is also

logged onto the system through his computer, the system may

also send a visual message to the workstation notifying the

subscriber of the call and identifying the caller.

The subscriber then has the option of accepting the

call, asking the system to place the caller on hold while he

completes his present call, or asking the system to take a

message.

If the subscriber accepts the call, the electronic

assistant responds by immediately establishing a connection

between the caller and the subscriber. If the subscriber

instructs the system to take a message, the system offers

the caller the voice mail option previously mentioned. If

the subscriber instructs the system to place the incoming

call on hold, the system informs the caller that subscriber

will be with him shortly. When the subscriber has completed

his other call, using spoken commands, he instructs the

system to then establish a direct connection with the new
caller.

If 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 is displayed on the

device’s display screen. The message includes a menu which

offers the subscriber the option to accept or not accept the

call. If the subscriber accepts the call, the system

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 caller.

If the subscriber does not accept the call or does

not respond within some predetermined period of time, the

system notifies the caller that it was unable to locate the

caller and offers the caller the option to leave voice mail.

If the electronic assistant does not detect the

presence of a subscriber on the system, the electronic

assistant checks whether his location is indicated on one or

more schedules that the system keeps for the subscriber. If

there is a schedule that places the subscriber at a

particular location at that moment and there are phone

numbers identified with that location, the electronic

assistant places a call to one of the phone numbers.

Additionally, the assistant may check one or more additional

sources of subscriber location information (such as cellular

network databases).

If a party answers the call, the electronic

assistant plays the following message to the answering
party:

Hello, I'm trying to reach Jim Smith. If he is

available, press the 9 key. If he is not available,
press the 6 key or hang up.

If the party answering the call indicates that Jim Smith is

available, 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 pressing the 6 key.

If the party indicates that they will accept the call, the

electronic assistant connects the caller to the subscriber.

In the event that electronic assistant is unable to

establish a connection with the subscriber, the electronic

assistant may send a non-interactive notification to the

subscriber indicating that Bill Bishop has called him at a

specified time.

Hardware architecture

Fig. 2 shows the basic hardware components of the

described embodiment. The system consists of a high-

performance 486 computer equipped with an ISA bus 40 with a

passive backplane. The computer includes a CPU card 42 and

display adapters (not shown). The passive backplane is a

standalone bus that is not part of the CPU card (i.e., the

motherboard). A set of ISA adapters (not shown) plug into

the passive backplane to form 486 computer system.

Interface cards 44 and the CPU card connect directly to the

ISA bus. The passive backplane can hold up to 20 interface
cards.

The interface cards are special-purpose cards to

support many different forms of connectivity and

communication. They include network cards to connect with

standard digital telephone lines as well as special—purpose

adapters for recognizing speech, making phone calls, and

sending and receiving faxes, etc.

A Multi-Vendor Integration Protocol (MVIP) bus 46

consisting of a 40—pin ribbon cable is 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
lines.

Finally, the system also has fixed and removable

storage including a set of high—capacity, high-speed disk

drives 48 and a floppy drive 50.

A base system, supporting 8 ports, has 2GB of disk

space and 32MB of memory with an additional 163 of disk

space and 8MB of memory for each additional set of 8 ports.

The described embodiment, supports a maximum of 24 ports.

In the described embodiment, the following specific

hardware is used. The line interface cards are either

Natural MicroSystems DTI-48 T1 cards supporting connection

of two T1 trunks or Voice Technology Group Voice Bridge PC

PBX cards supporting 8 lines of PBX station set emulation.

The line processing cards are Natural Microsystems AG-B

cards, each supporting 8 telephone channels. The AER

daughter cards are Natural MicroSystems DB-31's and there is

one DB—31 card for each AG-B line processing card. The

daughter card performs speech recognition on names only.

Another ASR card which is provided is a VPro-84 from Voice

Processing Corporation. There is one VPro-84 card for each

AG-S line processing card. The VPro-84 card performs speech

recognition on commands and digits and supports up to 8

discrete recognizers or 4 continuous recognizers.

The MVIP bus supports up to 256 full-duplex

telephone connections. The 256 full-duplex connections are

time-division multiplexed (TDM) so that only 32 separate

signals are transmitted, with each signal divided into 8

time slots. Interconnections between two communications

channels is accomplished by enabling through software

control each of the channels to have access the time slots

of 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 chassis, including

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

program and data as described; (2) support for one or more

incoming communications channels and support for receipt and

generation of connections on the respective channels; and

(3) a switching resource to switch multiple communications

channels together

It is possible for these resources to be distributed

across multiple systems. For example, in one possible

implementation a separate switch resource could be connected

to computers which contain hardware for managing

communications channels. These computers which manage the

communications channels are then connected via a network to

larger systems which run the applications and provide

database services. The applications and database services

could be further split up across multiple systems.

In yet other hardware configurations, one might wish

to consolidate the resources even more than is described for

the present embodiment. For example, a single computer

could have a plug in card, or suppbrt on the mother board,

to handle the communications channels. Switching could be

done between these channels in hardware or software. In

this way the applications and database would run on a single

computer with the necessary hardware support to manage all

necessary communications channels.
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Software architecture

This following description presents two different

views of the system's software architecture: one emphasizing

functional components and the other emphasizing processes

and events.

Functional View:

Fig. 3 shows the high—level software architecture of

the system. In this and subsequent illustrations of

processes, the structure objects are represented

symbolically by icons which have an appearance relating to

the function of the entity being represented.

The system includes four primary components. One

primary component includes assistants 60 and agents 62. The

assistants carry out tasks on behalf of users and the agents

carry out tasks on behalf of assistants. Another primary

component is a communication mechanism including a

Multimedia User Interface (MMUI) 64 and a parcel mechanism

66. These allow assistants and agents to communicate with

other system components. A third primary component is an

object database 68 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 well as hardware devices. The arrows in Fig. 3

show the primary paths for the flow of interactions between

the various components.

The described embodiment uses the Univel UnixwareTM

operating system 72 which is based on the UNIX System V

Release 4.2 operating system. The object database is the

ObjectstoreTM object-oriented database by Object Design,
Inc.
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other Possible Software Configurations

In the described embodiment, the VM, Assistants,

Agents and Database all reside on one host computer. There

is nothing in the architecture, however, that necessitates

this. other implementations could separate these components

and have them run on separate computers using the previously

mentioned remote procedure calls to communicate between the

different processes.

Process View

Fig. 4 summarizes the process architecture of the

system. The system consists of a Virtual Machine service

process 80 (vmserver) and one process 82 for each instance

of an electronic assistant or agent. Each session process

communicates with the vmserver using RemoteProcedureCalls

(RPCs) 84. The vmserver services these RPCs from the

session processes and also services events 86 from hardware
devices 88.

The Interfaces to the Communications Media:

Fig. 5 is a block diagram view of the system

highlighting the hardware interface to various

communications channels. A central office 90 which receives

incoming calls from telephones 92 and fax machines 94

forwards them over a T1 line to a T1 interface card 96 in

the system. The T1 interface cards are connected to the

MVIP bus 46 along with other cards'including a line

processor card 98, a speech recognizer card 100 and a fax

board card 102. The line processing card does coding and

decoding of speech, i.e., it plays audio that is stored in

the database and records audio for storage in the database.

It also decodes touch-tone signals (DTMF). The speech

recognition card performs the speech recognition function
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using a vocabulary supplied to it from the database. The

vocabulary might be a speaker dependent vocabulary generated

by the user or a speaker independent library.

There may be one or more T1 lines coming into the

system. It is likely, however, that there will be many more

phone numbers assigned to the system than there are T1

lines. Numbers are not mapped to particular lines. Rather,

when the central office receives a call intended for one of

those numbers, it simply selects from among whatever lines

are available at the time and sends a ring signal to the

system over the selected line. When the interface card for

that line answers the incoming call (i.e., connects to the

line), it receives from the central office a sequence of

touch tones (four digits) identifying the extension that is

being called. Using this four-digit sequence identifying

the extension and the subscriber's numbers stored in its

database, the system is able to identify the subscriber for

whom the call is intended.

In the described embodiment, the system can also

establish connections to a Wide Area Network (WAN) or a

Local Area Network (LAN) 104 through an ethernet card 106.

In addition, it can establish connections to various other

communications devices through one or more serial interface

cards 108. In Fig. 5, serial card 108 has two serial ports,

one of which is connected to a SkyTel“ system 110 over one

serial line and the other of which is connected to a two-way

modem 112 over another serial line; The SkyTel" system 110

transmits one way communications to pagers 114. The two—way

modem 112 exchanges two—way communications with wireless

devices 116 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 channels 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 120, a fax channel 122, a TTY

line channel 124, a two-way data line channel 126, and a

batch pager channel 128. For each channel, there is a set

of ports that can be attached to it. The ports, which are

represented in software by port objects, refer to

input/output devices supported on the interface cards.

In the software, each of the line channels is

represented by an object, i.e., a data structure which

identifies the physical line to which that particular

channel maps. The data structure also includes a list of

the ports which can be attached to the channel. Each port

is represented by a port object and is supported by the

functionality found on the interface cards that are

connected to the system. That is, each port represents a

logical digital signal processor on the particular interface

card which implements the functionality associated with that

port.

Fig. 5 shows the ports that can be attached to the

various channels. The phone-line channel can have a DTMF

port 130, an audio—in port 132, an audio-out port 134, and

an ASR (automatic speech recognition) port 136. A fax

channel can have a fax-in port 138 and a fax-out port 140.

Both the TTY line channel and the two-way data line channel

can have a text-in port 142 and a text-out port 144. The

batch pager channel can have a texthout port 144.

For the phone line channel, the DTMF port represents

the capability of receiving and interpreting DTMF signals

sent to the system over the T1 line by the caller. The

audio-out and audio-in ports represent the capability on the

line 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

include a call placed over the telephone lines but it also

includes the initiation of any contact over any of the other

communications media including wireless communication

channels, computer networks, fax channels, etc. Thus, the

concept of a call is not meant to be limited only to a

telephone call.

While the described embodiment includes a limited

number of channels and ports, the architecture can be

expanded to handle 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. A11 agents and assistants are based on a

generic agent object. Before exploring the specific agents

used in the system, this generic agent will first be
described.

Agents, sessions and gadgets:

An agent is a software entity that performs an

action or brings about a certain rasult on behalf of a user

or another agent. To communicate with users, an agent

engages in dialogs using gadgets. A gadget is a

representation of a communications device, such as a phone,

fax machine or pager. A gadget includes a description of

the communications device as well as its address. For

example, a phone gadget contains the area code, number, and
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extension for a particular telephone. 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 session. In

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 communications

device. The active gadget represents a transient connection

to the persistent gadget. An active gadget can be used for

communicating with users, while a gadget itself cannot

because it just stores the address and capabilities of the

device. For example, a phone gadget specifies the number

617-555-1212, while the active gadget represents an active

phone line on which the number has already been dialed. A

session consists 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 capability is a

representation of an ability or feature of a device, such as

the ability to recognize 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 discussion about how

the VM handles capability requests from agents is presented

later in the discussion of the VM. For other embodiments

that include a graphical interface, a capability that

outputs graphics and input capabilities that track the

user's focus (i.e., mouse, eye, etc.) and gathers input from

the user is envisioned.

Agents can work with many different kinds of active

gadgets simultaneously. For example, an agent can be

simultaneously placing 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 agent is an agent that is capable of

communicating with humans as well as with gadgets. User

agents use media-independent dialogs to communicate with

users. These dialogs consist of 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, if a

user agent is placing a call for the user with one active

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.

This would allow the assistant to interact with the gadget

set and have the interaction span all gadgets in the set.

User agents can also 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

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 task is an action to be carried out by a

user agent on behalf of a user. A task may consist of a

form full of fields that the agent gives to a presenter. A

presenter is an object that knows how to engage in a dialog

with a user over a given medium as part of filling in the

fields of a task. An agent gives each task to a presenter.)

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 recently and examines it. For example, the

agent may request information from the database and adjust
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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 field. This activity of handing the task back and

forth between the agent and the presenter continues until

the agent is satisfied that all required fields are

complete. Then, the agent executes the task.

Figs. 6A-H illustrate the process of assigning a

task and monitoring its progress. In this example, a user

agent 150 has obtained a focus active gadget 152 for its

session 154 and a user 156 has issued the "call" voice

command (Fig. 6A). In response, the agent assigns a call

task 158 to a phone presenter 160 (Fig. GB). The presenter

interacts with the user over the focus gadget to fill in the

fields of the task (Fig. 6C). The presenter gathers the

name of the contact to call and places it in the first field

before handing it back to the agent (Fig. GD). The agent

notices that this field changed and looks up the contact in

the object database 68 (Fig. 6E). The agent adjusts the

second field of the form to include the valid places defined

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 field before handing it back to

the agent (Figs. 6E-F). Once the fields of the task are

filled, the user agent places the call (Fig. 6H).

A user agent obtains the list of tasks to carry out

from an object known as the task stack. When the agent

receives parcels (to be described shortly), it may decide to

place tasks on the task stack as a result of processing the

contents of the parcel. The user agent gets the next task

from the stack and carries it out. It 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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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.

Assistants and Electronic Assistants:

5 An assistant is a user agent that is capable of

making logical decisions and performing complex tasks on

behalf of its users. The entity that will be referred to

hereinafter as the electronic assistant is an assistant that

assists users with their calls, messages, contacts, and

10 schedule. Each subscriber has an electronic assistant. As

an example of a complex task that distinguishes the

Electronic Assistant from an ordinary user agent, the

electronic assistant can locate a user by consulting the

user’s schedule and deciding which numbers to call.

15 Up to this point, three different classes of agents

have been discussed: agents, user agents, and assistants.

Table I summarizes the distinctions among them.

Distinctions Between Agents and Assistants

Agent A software entity that performs an action
or brings about a certain result on behalf
of a user or another agent.

User agent An agent capable of communicating with
humans using media—independent dialogs and
carrying out tasks on a user's behalf.

Assistant A user agent capable of making logical

decisions and performing complex tasks.

  
 

2O
 

  
  

  
 

Any agent can logically run several sessions

25 simultaneously. Each time an agent handles a session, there

is a separate process running for each session. The master
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session is the session in which the electronic assistant is

talking to its subscriber or trying to locate its

subscriber. There can never be more than one master session

running per subscriber.

Box, Hand and Finger:

Referring to Fig. 7, the electronic assistant uses

three different objects to manipulate its user's items,

namely, a box 170, a hand 180, and a finger 182. The box is

an object that contains all the items belonging to a user.

The hand is an object that holds the items that the user is

manipulating. The finger is a software pointer that marks

the currently selected item in the hand.

When the subscriber asks the electronic assistant to

"Find" items, such as contacts, the electronic assistant

looks in the box for the items and then picks them up in its

hand. The hand can pick up a subset of the items in a box

according to certain criteria. For example, when the

subscriber asks the electronic assistant to find saved

messages, it only finds the messages that are marked with a

saved flag.

When the user asks for the first item, the

electronic assistant moves its finger to that item and

selects it. If the user asks for the next item, the

electronic assistant moves its finger to the next item in

its hand. The items in the hand can be accessed in a

circular fashion. If the finger points to the last item in

the hand and the user asks for the next item, the finger
moves around to the first item in the hand.

Sequential vs. Random Access to Lists of Information

Using first-item and next-item provides the ability

to brOWSe a set of items in a sequential fashion. So, if a
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subscriber instructed their assistant to Find New—Message,

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 finger to point

to the beginning of the list.

In addition to this form of sequential navigation

through items in a list, the system also provides

capabilities to access information randomly or based on more

complex queries. For instance, a subscriber can ask to see

all the new message from a particular contact. The

following dialog:

Find <find what>

New-Messages—From <new message from whom>
Bill-Bishop

would put into the hand all messages that had been received

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 dialog could be repeated as:

Find <find what>

New—Messages—From <new message from whom>
Hot-Prospects

and the result would be a list of items that includes new

messages from members of the group Hot—Prospects. In

addition to searching for items from a particular contact,

this technique can be used to fetch items that have been

stamped as priority or urgent, etc. Finally, all of the

items described herein can be randomly searched for and

collected into the hand based on different attributes.

Context:

The ability to Find items and gather them into the

hand introduces into the system a concept of state. This
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state includes the current contents of the hand and what is

being pointed to. Since some number of commands may need to

be issued to change the state, and since it is often

desirable to go back to one of the previous state, the

system supports an ability to "Go-Back" to the previous

states. Each time a change in the state of the assistant

occurs, the new state is stacked on top of the previous

state. Issuing the Go-Back command pops the previous state
of the stack.

For example, let’s assume the assistant is holding

and pointing to a contact named Bill Bishop and the

subscriber issues the following commands:

Find <find what>

New—Message (one new message from Bill Bishop>
What’s—It-Say

GoBack

In this example, the subscriber replaced 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

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 single contact for

Bill Bishop) is restored. The subscriber can now manipulate

this contact for Bill Bishop.

Another useful tool for managing state is the

ability to refer to the current item being pointed to in

dialogs. The utterance "This-One" is used to refer to an

object currently being pointed to by the assistant in the

hand. The item is also referred to as "it" so that commands

such as "Describe-It", "Update-It", "Throw-It-Away" also

refer to the current item. Finally, the commands "Send-A-

Copy", "Send-A—Reply" and "Give-Them—A-Call" are operations

-32-
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on the current items to which the assistant’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

dialogs that do not need to explicitly refer to objects

which can be inferred. other embodiments can take advantage

of pronouns such as "him", "her" and "them" to refer to

objects that have recently been referenced.

Parcels

Agents can communicate with each other using

parcels. A parcel contains the address of the sender

(From), the address of the recipient (To), and contents (a

persistent object). The contents of a parcel can also be

another parcel.

The VM guarantees delivery of parcels. Any parcels

addressed to a user are delivered to the master session for

that user. If no master session exists, the VM starts one.

Then, the electronic assistant tries to locate the user from

within the master session. In other embodiments, parcel

addresses can support distributed boxes and may support

communication between remote agents.

Agent to Agent Communication

The fact that the VM acts as the routing and

delivery mechanism for parcels is powerful. It allows all

agent to agent communications to be mediated through a

mechanism that guarantees the behavior that a recipient of a

parcel will be either located or started to receive the

parcel. In the described embodiment, the agent to agent

communication exists as communication between two agents on

a single box. In other embodiments which support

distributed systems, the VM can use routing information
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embedded in the (To) address to route the parcel 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 call, and all the messaging

could be happening across 557 (signaling system-7 - a phone

network) or some other wide area network without the need to

do a call setup.

MMUI:

The MMUI is a media-independent interface for

communicating with users. The MMUI allows agents to focus

on the content to be communicated rather than the format of

the content and the details of using specific devices in

presenting content.

The fundamental building block of the MMUI is an

object referred to herein as a meme. A meme is a media-

independent reference to a piece of information. The meme

contains a set of media objects which store the information

in a variety of different formats. A media object is a

piece of information, such as a sound, text string, or DTMF

sequence, that can be presented to a particular 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 outside

of a task, such as from a C++ method. For example, as part

of a call task, an electronic assistant needs to ask the

user who to call. Within a field of the call task is a

"Call Whom?“ meme, which the presenter gives to the active

gadget. The "Call Whom?" meme consists of several different

media objects: for example, an audio recording for use on

the telephone, or a text string for displaying on a computer

monitor. The active gadget passes the meme to the VM, which

selects the type of media based on the capabilities of the
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active gadget. For example, if the active gadget is a

telephone, the VM selects the audio recording in the meme,

and the user hears something like "Call Whom?".

The type of gadget is the primary factor but not the

only factor that affects what type of media is used from a

given meme. Users can set preferences for their electronic

assistants, and system administrators and system integrators

can set system-wide preferences that apply to all electronic

assistants. For example, a user may select verbose prompts

and a male voice for an electronic assistant. The system

integrator may have set up the system with Spanish as the

default language. These preferences are known as attributes

in the MMUI. An attribute is a name/value pair. Typically,

an attribute is used to tailor the behavior of an active

gadget and of all MMUI elements.

When an electronic assistant obtains an active

gadget from the VM, it sets the attributes on it- Later on

in the session, when the electronic assistant sends memes to

the gadget (in this example, as part of a task), the

attributes and the type of gadget determine what media

object in a meme is used. For example, in a bilingual voice

system, memes may have two audio media objects: one with the

information recorded in French, and another with it recorded

in English. If the user had set the language attribute to

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 object used for constructing a

multimedia dialog. A midget in a multimedia 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 180 is a set of choices that can be presented to a
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user using multiple media. A menu consists of rows

describing each choice (a meme 182) and columns describing

the media 184 that can be used to present the meme in each

row. An additional column optionally stores a pointer 186

to the referenced data object in the database e.g. a contact

object. In some cases, columns are blank if it is not

possible or appropriate to present the meme using that type
of media.

In a typical dialog, the electronic assistant passes

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 electronic assistant. For example, in

the case of the call task, the electronic assistant passes a

meme for presenting the question "Call Whom?" and a menu

containing the user's contact list. In this example, the

MMUI menu has four columns. The first column contains the

text spelling of the contact name; the second column

contains a string describing the DTMF sequence that can be

used as a shortcut for the contact name; the third column

contains the vocabulary used for recognizing the spoken

contact name; and the fourth column contains a pointer to

the contact's information in the database.

Although this 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 versions spoken in

different languages.

Some menus contain additional objects, called

moguls, attached to them for managing complex media types.

A mogul is an object that manages a particular type of

media. A mogul can store media-specific information. For
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example, an audio mogul is attached to the audio media

column of a menu and stores the speech-recognition

vocabulary to be downloaded on the recognizer hardware. A

mogul can update the content of 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 media objects

whenever their text media counterparts change. In Fig. 8,

if the subscriber changes the spelling of Susan Schmidt to

Susan Smith, the DTMF mogul would change "773" in column two

10 of the menu to "776". Media that are updated by a mogul

instead of created by the user are called mogul—generated

media. DTMF media is an example of mogul-generated media.

The algorithm to generate DTMF for a name or command

is as follows: DTMF commands are usually at least three

15 digits. If there is one word, then map the first three

letters to the corresponding telephone key that has those

letters. If there are two words then map the first letter

of the first word and use the two first letters of the

second word. If there are three words then take the first

20 letter of each word. In the case where three letters is not

enough because the command is still not unique, then

continue to take the first letter of subsequent words until

you have a unique sequence.

Fig. 9 shows the contact menu with the DTMF mogul

25 188 and audio mogul 190 attached to it. Moguls form a sort

of third dimension to menus; they can be thought of as the

depth of a menu.

Figs. loA—D show the "Call Whom?" example previously

discussed. First, the presenter 160 passes a meme 182 and a

30 menu 194 to the active gadget 152 (Fig. 10A). The menu has

two moguls attached to it: a DTMF mogul 196 and an audio

mogul 198. When the VM receives the menu, it unpacks the

vocabulary stored in the audio mogul and downloads it on the

-37...
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recognizer hardware. since the active gadget is a telephone

with speech recognition capabilities, the subscriber hears

the electronic assistant say "Call Whom?" (Fig. 108). When

the subscriber responds with "Susan Schmidt" (Fig. 1°C), the

recognizer hardware uses the vocabulary to find a match in

the contact menu and returns the menu pick to the electronic

assistant (Fig. 10D).

Memes are often strung together in a meme list to

form a complete statement. The agent or presenter can pass

a single meme or a meme list to the active gadget. When a

meme list is passed to the active gadget, the memes are

played in the order in which they are listed.

Utility agents:

The parcel mechanism provides a way of communicating

between agents and sessions. Utility agents carry out

actions on behalf of the electronic assistant, such as

delivering messages, scheduling reminders, and answering

unassigned phone lines. There are several different types

of utility agents including a postmaster agent, various

courier agents, a cron agent and a secret agent.

The postmaster agent is an agent that receives

messages from electronic assistants and distributes them to

appropriate courier agents for delivery. The courier agents

are agents that receive messages from the postmaster agent

and deliver them to their destination. The message store is

a portion of the object database containing the incoming and

outgoing messages for all persons.

Referring to Fig. 11, when Susan’s electronic

assistant 156 submits a message 200 for delivery, the parcel

mechanism packages a reference to the message in a parcel

202 and sends it to a postmaster agent 204. The parcel

mechanism also inserts the message into the appropriate
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user’s section of the message store 206. In return, the

postmaster agent 204 packages a chit 208 in a parcel 210 and

sends it to the electronic assistant. A chit is a receipt

issued by the postmaster agent, which an electronic

5 assistant can use to check on the delivery status of the

message.

As the postmaster agent receives messages for

delivery, it selects the appropriate courier agent 212 that

should deliver it. Different gadgets require different

10 types of courier agents. For example, the system courier

agent delivers messages for electronic assistants, and a

SkyTel" courier agent delivers messages to SkyTel pagers.

When the postmaster agent gives a message to the system

courier agent, it sends a “wake up" parcel 214 to John’s

15 electronic assistant 216 to notify it about the new message.

The user's electronic assistant retrieves the message from

the message store.

If the courier agent could not deliver the message,

it returns the parcel containing the reference to the

20 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 delivery or mark the delivery

as failed.

Cron agent:

25 The cron agent is an agent that receives reminders

from agents, tracks them until they are scheduled for

delivery, and then delivers them to agents. The cron agent

may also track other items. Therefore, the parcel can

actually contain any database object, not just a reminder.

30 Referring to Fig. 12, when an electronic assistant

150 submits a reminder for delivery, it creates a parcel 220

containing a reminder 222, and the parcel is both from the
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user and to the user. Next, it takes this parcel and places

it in another parcel 224, which is addressed to the cron

agent from the user. This latter parcel is submitted to a

cron agent 226. When the cron agent receives this parcel,

it unpacks the parcel inside it. It then places the parcel

in a queue 228 in time-sorted order with other parcels and

keeps track of when this reminder should be delivered. When

the time comes, sends this inner parcel back to the

electronic assistant.

Object database

The object database is an object-oriented database,

i.e., it is a database that maintains object structures and

relationships directly rather than flattening them and

reconstructing them. The object database stores all the

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 object database. When

the electronic assistant speaks to a user, it is using

prerecorded media objects that are stored in the object
database.

The object database stores a user’s information

using three different objects: a box object, a message store

object and a user object. The box object and the message

store were previously mentioned. The user object describes

a subscriber or person.

Referring to Fig. 13, for each subscriber’s

assistant, the object database stores a box 230 containing:

a pointer 232 to the user object 234 describing that

subscriber; a contact list 236 which is a MMUI menu

containing all of the user’s contacts; and a pointer 238 to

the section of the message store 206 containing the user's

messages. The contact list is used with electronic
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assistant commands, such as "Call" and "Send Voice Mail",

which expect the user to specify a contact.

A stored contact can also include a pointer to a

note (e.g. a voice message) which the subscriber can

generate and attach to the contact. When the subscriber

instructs his electronic assistant to call the contact, the

subscriber can also have the electronic assistant play back

the attached note while the electronic assistant is

attempting to establish the connection. The note might

include information 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 if she answers

the phone.

Referring to Fig. 14, the database maintains a

single definition for each user in the system, which is

known as a user object 234. The user object specifies the

user's password, gender, and schedule. It also contains a

pointer 240 to the contact list 236 in the box 230, a list

of places 242 (i.e., home, work, car, mobile, other, pager),

a list of groups 244 and a list of any reminders 246 that

the subscriber has generated.

In the database, a person contact consists of a

reference to a user object plus local information, such as

the way the user pronounces the contact’s name and a

priority. Therefore, not only does the box point to a user

object, but each person contact in the contact list in a box

points to a user object. A group contact consists of a set

of object IDs for user objects. A place contact consists of

a phone gadget and fax gadget.

Referring to Fig. 15, the object database also

contains phone book objects 250. A phone book is a list of

other subscribers on the system and consists of a set of
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pointers 252 to user objects. There may be one or more

phone books, but any subscriber can access only one phone
book. Each entry in a phone book is a reference to one of

the user objects. Likewise, a user’s contact 254 consists

of a reference 256 to a user object plus some local
information.

When a user changes the portion of a contact that is

stored in the user object, such as the work or home phone
number, all phone books and contacts referencing that user
object show the new information.

For every user item, the object database also keeps
general information necessary for accessing that item. This

information includes the object ID, object label, owner,
time of last modification, time of last access, and time of

last change to ownership. The object label is a meme that

can include the spoken and spelled names of the item. Each

item also has a set of associated flags, such as read,
unread, important, and not important.

Virtual Machine

The Virtual Machine is the system’s operating

system, it is a process that allocates and manages system

resources for agents and assistants. The VM responds to

requests from agent sessions (just as an operating system

responds to system calls) and events generated by the

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

(recognizing speech or DTMF). In addition, the VM initiates

connections to gadgets, disconnects connections to gadgets,
and handles incoming connections.
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Handling events:

Referring to Fig. 16, the VM 7o responds to three

kinds of events: interprocess communication (IPC) messages

260 from agent sessions 262; hardware events 264 from the

5 communications cards and other hardware 266; and timer

events 268 from its internal time queue.

Each action taken by an agent results in an IPC

message to the VM. The VM receives this "event" and carries

out the request. The VM may send IPC messages back to the

10 agent session to communicate with it. The VM transmits

parcels using IPC messages. For example, when an agent

sends a parcel to another agent, the first agent sends an

IPC message to the VM, and as a result, the VM forwards the

IPC message on to the second agent.

15 Output to and input from the hardware causes a

hardware event. For example, when a caller begins speaking
a hardware event occurs.

Objects internal to the VM can set timeouts as part

of handling other events. These events are placed on a time

20 queue, and when the time expires, a timer event occurs that

the VM handles like any other event. For example, when a

user is pressing DTMF tones, a timer goes off if there is a

long pause between tones.

The VM must handle events quickly and efficiently to

25 provide fast response time to agent requests. The VM

listens for events and when one occurs, it blocks all other

activity and responds to it. When it finishes handling an

event, it listens for the next event.

After the VM creates a session, the session sends an

30 IPC connection request to the VM. A VMListener object 310

in the VM receives this connection request, and the VM

creates a VMServer object 312 for that session to use in

communicating with the VM. It is the VMServer object that
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receives the IPC messages from the agent’s session, as shown

in Fig. 17. The VMServer object takes the object ID and

performs an algorithm on it to obtain the appropriate RPC

target (VMSession 314 or VMChannel 280) in the VM. The

VMServer object then passes on the message to the right

VMSession or VMChannel. To do so, the VMServer calls 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 VMSession

object 314 in the VM. The VMSession object stores the

current state of the session. This object also queues

parcels destined for the agent when there is no session

running for the agent. Once a session is running again, it

sends the parcels.

Any VM object can create a Timer object to set a

timeout. The VM stores Timer objects on its timer queue

288, and when the timer goes off, a timer event occurs,

which the VM handles like any other event.

Managing resources

The VM manages several kinds of resources: those

that can be directly manipulated by agents, those that can

be indirectly manipulated by agents, and those internal to

the VM. Fig. 17 shows these resources in the VM where there

are two active agent sessions and a conference between the

sessions.

Agents can directly manipulate sessions, channels,

conferences, and parcels. For each agent session, the VM

maintains a communications channel for IPC messages and an

object that keeps track of the state of the session.

Each active gadget in an agent session corresponds

to a channel 280 in the VM. As previously noted, a channel

can have a set of ports 282 attached to it, with each port
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providing one or more capabilities. A capability is a

representation of an ability or feature or a channel, such

as the ability to recognize speech or play audio. Agents

request capabilities from the VM in order to communicate

5 with their users. In response, the channel attaches one or

more ports, where each capability corresponds to one or more

ports.

A conference 284 is an object that can connect

multiple channels in a single session or in multiple

10 sessions. For example, to arrange a conference call, an

electronic assistant places calls to each participant and

then uses a conference object to connect the participants’

channels into a single session.

For each parcel sent by an agent, the VM transmits

15 it and if necessary, queues it.

Through the manipulation of capabilities agents can

indirectly manipulate ports. A port is an object referring
to an input/output device. A channel creates one or more

ports for each capability requested by the electronic

20 assistant and manages the ports throughout the connection.

The port connects to the hardware device 286 that actually

has the capability. Ports can also be thought of as

filters. For example, a speech recognition port is not an

audio port; it takes audio and then converts it (i.e.,

25 filters it) to a menu selection.

The VM also has internal resources including timers

288, a bus 300, and user info objects 302. A timer is an

object that represents a timeout. For example, a timer

object is set for the time between DTMF keys and the time

30 between retrieving a parcel and actually receiving it. A

bus is an object that represents a data and control hardware

bus, such as an MVIP bus or a TCP/IP bus. All objects

connected to the bus can communicate with each other using
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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 assistants

and logs in.

The VM allocates and deallocates sessions as they

are needed. When an incoming call arrives or a parcel is

delivered to a user that does not already have a master

session, the VM starts a new session.

A resource manager in the VM performs resource

management functions. For example, it keeps a pool of free

and available recognizers and interactive-in and

interactive-out resources 304. It manages the assignment

and deallocation of these resources and it notifies

requesters when resources (e.g. channels) are not available.

It also holds onto reservations for resources when they are

not currently available and as soon as a requested resource

becomes available, it assigns that resource to the

requesting session. It also deallocates the interactive-in

and interactive-out ports and recognition ports when they

are no longer needed for a channel, freeing them up for use

by other channels.

Conference Objects:

Conference objects are used by an agent and the VM

to connect together multiple gadgets and their respective

channels. The agent and the VM have slightly different

views of a conference object. The agents see only the

active gadgets that the agent is in control of; while the VM

sees all the active gadgets and their respective channels

that are connected into a conference.

The methods on conference objects are listed and

described in the following table.
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Method

This is used to add an active gadget or a
gadget into the conference. When a gadget
is added, an active gadget is returned.

: Remove This removes an active gadget from a
3 conference.

SwitchOut This switches an active gadget out of the
communications paths for the conference.

SwitchIn

 
 
 

 

 
 

 

 
 

Add

      The gadget remains part of 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 specific active gadget without other
participants of the conference hearing.

  
  

  This is the complement of switchOut. It
switches a switched-out active gadget back
into the media streams of the conference

from which the active gadget had previously
been removed.

  
  

 
  All conference operations work on a current

active conference. ChangeConference
changes the active conference.

ChangeConference 
  

 

  
 

This destroys a conference and deallocates
all resources associated with that
conference. ,

 DestroyConference  
 

In the described embodiment, active gadgets are

10 always connected to a conference object. In the case that

there is only one active gadget, such as when a subscriber

or in caller are conversing with an electronic assistant,

then the active gadget is connected to a special form of

conference called the idle conference.

15 Allocating Channels and Ports:

To speed up the allocation of sessions, the VM keeps

a session pool 308 containing sessions that are not yet

assigned to users. As noted earlier, the electronic
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assistant handles an incoming caller using a new session.

The VH allocated this session from its session pool. The VM

creates the session pool at system startup time and refills

it as necessary. Each session in the pool is for a specific

type of agent.

The VM also maintains 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 deallocations

from its pool.

In the described embodiment, upon start up of the

system, the VM constructs the channels that are necessary to

handle communications through the interfaces supported by

the system. The channels which are constructed have three

possible modes: a listen mode, an idle mode, or an outgoing

call mode. In the listen mode, the associated interface

card is monitoring the incoming line (e.g. the T1 line) for

incoming calls. In the outgoing mode, the interface card is

set up to initiate a connection to its communications

channel. Idle mode is used during transitions. Upon start

up, all of the channels that are constructed are put into a

listen mode, ready to receive an incoming call.

As illustrated in Figs. 18A-B, when an agent 150

adds a gadget 336 to a session, the VM gets a channel 280

(Fig. 18A), makes a connection on the channel, and creates

an active gadget 152 (Fig. 18B) that refers to the channel.

The channel represents the actual connection used to

communicate with the user.

Agents can add input, output, and recognition

capabilities to gadgets, and the VM attaches ports with

those capabilities to 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 selection from a menu.

Each port represents a capability of a physical

device, such as a line processing card or a voice

recognition interface card. When the VM attaches ports for

a given capability, 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 recognizing speech and a DTMF

recognition port for recognizing DTMF tones. When the agent

requests the output capability, the VM adds multiple output

ports, with each port handling a different audio format.

This allows transparent support for hardware which uses

different audio formats.

Presenting Memes and Menus:

When the agent prompts the user with memes and

menus, each port responds to the media or mogul that it

knows how to play or recognize. For example, the output

port plays any audio media for system prompts, while the

recognize port performs speech recognition to determine the

user's selection from a menu. For each channel, only one

type of media is presented from each meme. When presenting

memes, only one output port can present a meme at a time.

When analyzing a response, however, multiple recognition

ports can be listening at the same time; for example, one

can be listening for speech and the other for DTMF tones.

If DTMF tones occur, the DTMF recognition port cancels the

speech recognition port that was listening for speech.

Likewise, if speech occurs first, it cancels the DTMF

recognition port.

For example, consider the "Call Whom?" meme

previously discussed. Referring to Fig. 19, when the
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presenter 160 passes the "Call Whom" meme 192 and contact

menu 194 to the active gadget 152, the VM presents the meme

to the collection of ports 282 attached to the channel 280.

The audio output port knows how to play this meme, so it

takes the meme and plays it. Next, the VM presents the menu

to the collection of ports attached to the channel. Both

the DTMF and VPC recognition ports know how to use this

menu, so they take it and begin listening for DTMF tones or

speech (respectively). Once the VPC recognition port

detects speech, it cancels the DTMF recognition port,

matches the speech against the menu, and returns the menu

pick to the presenter.

When the VM presents a meme list to a collection of

ports, each output port looks at the first meme in the list

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 sequence, and returns the

remainder of the list to the VM. The VM presents the

remainder of the list to the ports again, and the process

continues as before until there are no memes left on the

meme list.

Switching channels

The VM is also responsible for connecting and

switching calls. It keeps track of all connections between

gadgets and it uses the conference object to connect and

switch calls. A conference object can connect multiple

channels into a single session. For example, to arrange a

conference call, an electronic assistant places calls to

each participant and then uses the conference object to

connect the participants’ channels into a single session.
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The system agents use a variety of application

services to carry out its duties. Fig. 20 shows the

functional relationships between the agents and these

application services.

Tasks 350 are part of an assistant layer 352 but are

not used by the utility agents 354. The assistant uses the

MMUI 356, parcels 358, database utilities 360, and

miscellaneous utilities 362, which in turn depend on the VM

364 and object database 366. Database utilities are a set

of macros for accessing the database, while miscellaneous

utilities are a set of standard data structures and

containers (such as strings and bit arrays). The utility

agents use parcels and database utilities and other VM

services (e.g. access to channels, gadgets and active

gadgets) carry out their duties. The parcel mechanism is

layered on top of both the VM and the database utilities.

Although the functional diagram shows the agents

relationship with the rest of the architecture, it does not

show the dynamics of a live session.

Fig. 21 shows a sample assistant session. At the

bottom of the session, the MMUI, VM and parcel libraries

368, 370 and 372 are linked in. The active gadget 374,

which the assistant uses to communicate with the user, is

layered directly on top of the channel 376 itself. When the

assistant takes a task 377 off the task list 378, the task

and presenter 380 may pass menus 382 and memes 384 to the

active channel or send parcels. In either case, the VM

library sends an IPC message 386 to the VM, and the VM

carries out the action. As part of carrying out the

assistant’s actions, the VM may send IPC messages back to

the session. The VM library converts these messages back to
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the objects familiar to the assistant. The task may return

menu picks, memes, and parcels to the assistant.
As noted earlier, conceptually, there are three

kinds of agents, namely, agents, user agents, and

5 assistants. In the class hierarchy, however, only agents

and assistants have classes; user agents do not have a

class.

The Agent class 398 is the base class for all agents

and assistants. Fig. 22 shows the Agent class and other

10 closely related classes, including, Session, ActiveGadget,

Parcel, and Task classes. Also, there is a PersistAgent

class, which holds the persistent data for an agent. (In

Fig. 22, solid lines represent subclasses and dashed lines

represent friend classes.)

15 Generally, the most important operations that are

carried out by an agent are performed on the Session, Agent,

or ActiveGadget, as outlined in Table 3.

 operations Performed

Session Manipulating gadgets
Handling parcels

Agent Handling tasks
Handling contents of parcels

ActiveGadget Presentation of prompts
Collection of responses
Manipulating capabilities
Training

TABLE 3.

 

 

 
 

 

 
 20

 
  
 

The following subsections describe SessionAgent,

ActiveGadget, PersistAgent, Task, Parcel, and ParcelContents

25 classes in more detail.
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The Session Class:

The Session class is a subclass of the Client class,

which provides it with the capability of being an RPC client

in the VM. The session provides the thread of execution for

5 the agent and keeps track of the Interprocess Communication

(IPC) connection to the vmserver process.

The Session class consists of the following data
members:

0 A socket, Which is used for communicating with
10 the vmserver process (inherited from Client

class)

0 An object ID (inherited from Client class)

0 A pointer to itself (inherited from
Client class)

15 o A reference to the user object

o A pointer to the focus gadget

o A list of gadgets

0 A list of parcels

The Session class contains member functions for:

20 0 Managing gadgets. The set includes functions
for adding, removing, and connecting gadgets
and getting and setting the focus gadget.

0 Handling parcels. The set includes functions
for sending parcels, retrieving parcels,

25 replying to parcels, and queueing parcels.

0 Making a master sessibn out of the current
session.

The Agent class:

The Agent class is a subclass of both the Typed and

30 ParcelHandler classes. The Typed class is the primary bass

class. It provides run-time checking and member functions
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for downcasting objects. The ParcelHandler class is a base

dispatcher class for handling parcels and gives agents the

ability to communicate with one another using parcels.

The Agent class consists of the following data
members:

0
A name (inherited from Typed)

A type ID (inherited from Typed)

A pointer to the session (inherited from
ParcelHandler)

A timeout (inherited from ParcelHandler)

A task stack, which contains a linked list of
task objects to be executed by the agent

A pointer to the active gadget

A pointer to the persistent agent

The Agent class contains member functions for:

Handling 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 cancelling a task.

Returning the active gadget and persistent
agent.

Handling each type of parcel contents
(ParcelContents class). These member functions
are inherited from the ParcelHandler class.

Each subclass of Agent contains any objects belonging to

that type of agent. For example, the subclass for the

assistant contains the hand and hand history, while the

subclass for the courier agent contains the list of parcels

to be delivered. In addition, each subclass of Agent

contains methods for all actions carried out by the agent

that are not tasks.
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All agents follow the same basic skeleton of

operations. Specifically, an agent carries out the

following operations in its main processing loop:

0 Creates a session

0 Creates an agent session within the session

0 Enters the perform method to perform tasks

I Continues performing tasks until there are no
more tasks or an exception is received

0 Deletes its session

0 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. Utility agents, such as the cron agent

and postmaster agent, however, do not use the task stack or

tasks. Each utility agent knows how to handle a single type

of parcel, so it provides its own perform() method that

waits to receive a parcel and then services it.

The main routine for a complex agent, such as the

electronic assistant, has the basic operations just

presented, but includes many additional operations, such as

ones for initializing the memes in the database, looking up

the slot of the vmserver process, looking up the subscriber

to which it belongs, getting the focus gadget, and so on.

The ActiveGadget class:

The ActiveGadget class is derived from the DB class,

although it is not actually stored in the database

currently. The DB class is the primary subclass of Typed and

it contains al of the objects stored in the database. The

ActiveGadget class consists of the following data members:
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o A pointer to the channel in the VM

0 A pointer to the meme list

a A pointer to a menu

The ActiveGadget class contains member functions for:

o Presenting a meme and collecting a response
from a menu.

0 Adding and removing capabilities.

0 Training utterances. The set includes
functions for starting training, collecting
utterances, adding training, completing
training and aborting training.

The ActiveGadget class defines operators for:

o Presenting information to the user (<<)

0 Recording information from the user (>>)

Gadgets store the "address" at which a user can be

reached. There are the following types of gadgets:

PhoneGadget, which describes the address of a
telephone -- the prefix, country code, city code,
area code, number, and extension.

AgentGadget, which describes the address of an
assistant -— a pointer to its subscriber's user
object.

ArdisGadget, which describes the address of an Ardis
pager.

SkyTel PagerGadget, which describes the address of a
SkyTel pager -- a pager ID and security ID.

NumericPagerGadget, 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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Theoretically, any agent can use any type of gadget.

Certain agents, such as the courier agents, are specialized

to deal with particular kinds of gadgets. For example, the

system courier agent knows how to deal with the AgentGadget,

while the Skytel courier agent and Numeric Pager courier

agent know how to deal with the skyTel PagerGadget and

NumericPagerGadget respectively.

To use a gadget to communicate with a user, an agent

adds it to the session to obtain an active gadget. Then,

the agent can send and receive information over the active

gadget.

The PersistAgent class:

The PersistAgent class has no data members or member

functions. Each subclass of PersistAgent provides data

members for its agent's persistent data and member functions

for accessing the data. For example, the persistent

assistant contains the subscriber’s box, while the

persistent cron agent contains a list of cron events.

The Task class: ,
The Task class is derived from the both the DB class

and the FieldParent class. The FieldParent class gives a

task a way of knowing whether it is changed, completed, or
cancelled.

The Task class consists of the following data

members:

0 What has changed (inherited from FieldParent)

0 Whether the task is complete (inherited from
FieldParent)

0 Whether the task has been cancelled (inherited
from FieldParent)
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A pointer to the agent

A pointer to the active gadget

A pointer to the session

The Task class contains member functions for:

Processing executing, and cancelling tasks.
These functions are protected and accessed only

by the Agent class.

Returning and setting the active gadget.

Returning and setting the agent.

Returning and setting the session.

Each subclass of Task contains protected member functions

for processing and executing that task.

The Parcel class:

The Parcel class is derived from the DB class and

has the following data members:

The address of the recipient

The address of the sender

A parcel ID

A message ID

A reference to the contents of the parcel

The Parcel class has member functions for accessing data

members of the class. It also has operators for:

Filling an RPC output buffer with the parcel
(<<).

Removing a parcel from an RPC input buffer
(>>).
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The ParcelContents class:

The ParcelContents class is derived from the DB

class, and is an abstract class. The ParcelContents class

contains no data members and a single member function for

processing the contents of a parcel.

Each subclass of ParcelContents contains data

members appropriate for the parcel type, such as a reminder

or even another parcel. Each subclass also has a member

function for processing its particular content.

Setting up the focus gadget:

The focus gadget is a specific active gadget that an

assistant must use to communicate with a user. In the case

of a phone gadget, the focus gadget has speech-recognition
resources associated with it.

When the VM starts a session for an incoming call,

it equips the session with a focus gadget, Focus, which is a

data member of Session. For phone calls, this focus gadget

is of type PhoneGadget. The assistant uses this focus

gadget to communicate with the subscriber, contact, or non-

contact that is calling. Before the assistant can use the

focus gadget supplied with the session, it must take the

following actions to set it up:

1. Obtain the focus gadget with the get_focus member
function.

2. Set any attributes needed on the focus gadget.

3. Add any necessary capabilities to the focus gadget.

4. Answer the call on the focus gadget.

In the case where a session is started because of a parcel

delivery, the VM does not create a focus gadget. In this

situation, the assistant attempts to locate and notify the
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subscriber by making an outgoing call. Before the assistant

can communicate with the person being called, it must take

the following actions to set up a focus 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 capabilities to the focus gadget.

Once the focus gadget is set up, the assistant can

communicate with the user using memes and menus and

manipulate the gadgets as necessary to make additional

calls, place users on hold, and connect users.

Obtaining additional active gadgets:

Theoretically, 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 already set to that active gadget,

making it the focus gadget.

Each standard place (home, work, car, mobile, other)

for each contact is represented by an addressable gadget

object (e.g.a PhoneGadget object) that can be added to a

session. For example, if a subscriber asks the assistant to

place an outgoing phone call to a contact, the assistant

obtains the phone gadget for the correct place (such as

work), and adds it to the session.

When the agent adds a gadget to a session, the VM

obtains a phone line and dials the number specified in the

gadget. The VM does not create an active gadget and give it

to the agent until the call connects successfully. The

criteria for successful connection is variable; it can mean
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the phone rang several times or that someone answered the

phone. If the call fails to connect, the VM does not create

an active gadget, and add operation fails for the agent.

Setting attributes and capabilities:

Before the agent communicates over the active

gadget, it must set any attributes and capabilities that it

needs for communicating with the user.

Attributes specify which media get presented in a

meme and can be thought of as properties of MMUI objects.

The language and type of prompts (brief, dialog,

instructional) used by the assistant are examples of

attributes. Most attributes are set as part of the user

preferences mechanism in the assistant. When the assistant

starts up, it sets attributes on the focus gadget for each

user preference. Whenever the user changes a preference,

the assistant sets the appropriate attribute.

The VM currently provides the following set of

capabilities:

o WfInteroutCap, which provides audio output

0 WfInterInCap, which provides audio output

0 WfRecognizerCap, which provides speech and DTMF
recognition

0 WfFaxInCap, which provides fax input

0 WfFaxOutCap, which provides fax output

0 WfAllCaps, which provides all capabilities

The assistant can set capabilities when it sets up the focus

gadget or anytime during the session with the user. For

example, if the user asks to fax some information, the agent

can add the fax capability to the active gadget for carrying

out that user request.
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Answering the focus gadget:

For incoming calls, the assistant must answer the

focus gadget with the ActiveGadget::answer member function,

which picks up the call and stops the ring tone. After the

5 assistant answers the call, it can begin communicating with

the user or callee (e.g. it could be a fax machine that

called).

Connecting gadgets:

Agents can connect, disconnect, and reconnect

10 gadgets as needed during a session. To connect gadgets that
are located in separate sessions, agents use a separate

object, the Conference object. Once a connection is

established, agents can disconnect and reconnect gadgets to

place users on hold and connect them back in.

15 Parcels:

Agents use parcels to communicate with one another.

A parcel consists of a target (addressee), which can be a
user or a session, and content (ParcelContents class).

Parcels are delivered to the addressee’s session. If the

20 addressee is an agent that can have more than one session

running, the parcel is always delivered to the master
session.
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Table 5 describes the parcels that are used by

agents.
Parcel/Contents Types

Receiving Agents

ConnectParcel Contains the caller Assistant
requesting a connection and
their name recording, a
conference object, and the
response from the callee
and the caller. The

assistant uses this parcel
to negotiate connections
between incoming callers
and subscribers.

   
  
  
  
  

  
  
  
  

 
 

 
 
 

 
 

  
  
  

  

 
 

 
 
 
 
 

Postmaster

agent, SkyTel
courier agent,
system courier
agent

Contains a bond to the

message to send, the list
of addressees to which to

send the message, and the
number of retries left.

The Postmaster agent uses
this parcel to submit
messages to courier agents
for delivery.

 CourierEvent

 
 
 

 

 
 
  
  

  
  
  
  

 

 
 

 Assistant, Cron
agent

Contains a parcel to be
delivered and the time at
which it should be
delivered. The assistant

uses this parcel to submit
reminders (or any other
items that need delivery at
a specific time) to the
Cron agent.

CronEvent

 

  

 
 

 
 
  
  
  

 
 

  
 
 

Assistant,
Postmaster agent

Contains a bond to a

message. The assistant
uses this parcel to submit
messages to the Postmaster
agent for delivery.

 MSFEvent

 

 
 
 
 
 

 
 

Assistant,
system courier
agent, skyTel
courier agent,
Secret agent

The courier agents uses
this parcel to indicate to
the assistant that they
have just delivered a
message.

NewMailEvent
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ParcelContents Description Bending or j
Receiving Agents '

PostalEvent Contains a bond to the Postmaster
message to send, the list agent, SkyTel
of addresses to which to Courier agent
send the message, and the
number of retries left.
Courier agents use this
parcel to request that the
Postmaster retry delivery
of a message.

 

 

 
 

 
 

  
  

  
  
  

   
 

  

 

 
  

 

 Contains a reminder. The
assistant uses this parcel

Assistant
  ReminderEvent

Assembling parcels

To assemble a parcel, the agent uses the Parcel

constructor and specifies the ParcelContents class 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, reply to a parcel or retrieve a

parcel, the Session class provides the following member
functions:

send_parcel

reply_to_parcel

retrieve_parcel

When replying to a parcel, the VM automatically addresses

the parcel to a specific session rather than a specific
addressee.

Passing the same parcel back and forth:

Agents can pass a parcel back and forth, amending

its contents each time, as a means of negotiation. As an

example of using parcels in this manner, consider how the
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assistant handles calls. When a subscriber calls a contact,

there is no negotiation involved in connecting the telephone

call. There is a three-part handshake involved in

connecting a contact to a subscriber in the following two

situations:

An outside contact calls a subscriber;

A contact that happens to be a subscriber calls
another subscriber who is logged into the system

Referring to Figs. 23A-D, the three-part handshake involves

the following steps:

1. When a contact calls a subscriber, the electronic

assistant 400 for the contact's session 402 sends a

connect_parcel 404 to the master session 406 (Fig.

23A). The parcel indicates that the caller is

requesting a connection to the subscriber and

contains a reference to the contact (or a dummy

contact if the caller is not a known contact). If

there is no master session, the VM starts one.

2. When the electronic assistant for the master session

406 receives the connect parcel 404, it checks to

see if it has the focus gadget 408, which indicates

it already has a session running with the

subscriber. If the electronic assistant 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 notify the subscriber in order

to get the focus gadget. Once the electronic

assistant has the focus gadget, it asks the

subscriber whether or not to connect to the contact.

If the subscriber says yes, the electronic assistant

for the master session sends back the connect parcel
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404 and indicates within it that the connection

request has been accepted (Fig. 233).

3. When the electronic assistant for the Contact’s

session receives the connect parcel, it sends it

back with the indication to go ahead and make the

connection (Fig. 23C). When the electronic

assistant for the master session receives the

connect parcel, it connects the two gadgets and

moves the contact's active gadget into the master

session (Fig. 230).

The way in which conference objects are used

handling communications is illustrated in Figs. 25A-D, which

diagram the steps in creating a conference object for

establishing a call from one subscriber to another

subscriber. In this example, it is assumed that both

subscribers are initially interacting only with their

electronic assistants and thus are connected to idle

conference objects. This is illustrated in session A by a

focus gadget 401a connected to an idle conference object

403a and in session 8 by a focus gadget 401b connected to an

idle conference object 403b.

Subscriber A initiates the call by instructing his

electronic assistant to establish a connection to subscriber

B. In response, the VM checks whether subscriber B is in

session, i.e., whether a master session is running for

subscriber B. If subscriber B is in session, the VM

notifies subscriber A’s electronic assistant that subscriber

B is in a session on the system. This information is

communicated to subscriber A, who then is given the

opportunity to confirms his request for a connection. When

subscriber A confirms his request for a connection, his

electronic assistant sends a conference request 405 to

-66-
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subscriber B's electronic assistant and the VM creates a

conference object 407 for the requested connection (Fig.

24A) .

If subscriber 8 indicates to his electronic

assistant that he will accept the requested connection, his

electronic assistant sends an acknowledgment (ACK) back to

the electronic assistant for subscriber A (Fig. 243). In

response to receiving the ACK from subscriber B, subscriber

A's electronic assistant constructs a conference parcel 409

identifying the conference object 407 which has been created

for the connection, connects itself into the conference

object 407, and sends the conference parcel 409 to

subscriber B's electronic assistant (Fig. 24C).

When the electronic assistant for subscriber 3

receives the conference parcel from subscriber A, it

extracts the identity of the conference object from the

parcel, removes its active gadget from its idle conference

object, and adds its active gadget to the newly received

conference object 407 (Fig. 240). At this point,

subscribers A and B are switched together and their

electronic assistants let them know that they are connected

by saying "Go ahead".

The Functionality of Ihe Electronic Assistant

The set of commands that are accessible to the

subscriber are presented in Exhibit A. The various tasks

which the electronic assistant can execute implement the

functionality associated with these commands.

The following are more detailed descriptions of

various functions that the electronic assistant performs for

its subscriber using the mechanisms described above. The

functions that are described include among others: (1)

handling an incoming call to a subscriber, (2) creating a
-67-
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contact, (3) creating a reminder, and (4) notifying the

subscriber of a reminder.

Handling an Incoming Call:

First, we describe how the system handles an

incoming call from a caller (i.e., Bill Bishop) to a

subscriber (i.e., Jim Smith). The system's call handling

functions are invoked when a caller places a call to the

subscriber's phone number. The central office notifies the

system of an incoming call by placing a ring signal on a T1

line into the system. The interface card that is monitoring

that T1 line responds to the ring signal by picking up the

line and acquiring a 4-digit sequence of touch tones

identifying the extension that is being called. The

interface card generates an event for the virtual machine.

The virtual machine determines from the hardware what number

was called and from that determines the identity of the

subscriber being called.

Upon receiving an indication of an incoming call,

the VM starts up a session, i.e., a single thread of

execution, that will be assigned to handling that call.

When the VM server spaWns the session, a handshake occurs

between the session and the VM server to enable the two

entities to communicate with each other. As part of the

handshake, the server process passes to the session an ID of

the subscriber for whom the session is being started up.

Thus, the session is able to immediately establish a

reference to a user object in the database that contains the

stored information for the subscriber.

In addition to receiving the ID of the user for

which the session has been started, the VM also passes up

the identity of the channel out of which it constructed an

active gadget. The active gadget represents the
-68-
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communication path to the incoming caller. The active

gadget represents the particular communications line that

the call came in over, in this case a phone line. Until the

capabilities are added, the active gadget simply represents

a channel with no input or output capabilities. Therefore,

to enable the system to play prompts, record incoming

signals, and perform voice and DTMF recognition on the

channel, the assistant adds capabilities to the active

gadget. For example, the assistant adds interactive-out

capability, interactive—in capability and recognition

capability. The capabilities that are added to the active

gadget map to ports which the VM attaches to the channel.

For example, interactive—out capability maps to an audio-out

port for playing audio, the interactive-in capability maps

to audio—in port for recording speech), and the recognition

capabilities map to speech recognition and DTMF ports.

Once the capabilities are set up, the electronic

assistant invokes an answer call task to handle the incoming

call. Referring to Figs. 24A-B, the answer call task

engages in a dialogue with the caller to collect certain

information which will be necessary to beginning execution

of the task. In general terms, the answer call task

initially has two fields of information that must be filled

in: WHO is calling and WHAT does the caller would like the

electronic assistant to do.

When an incoming call arrives for a given subscriber

there are a number of ways in which the assistant might

handle the call, depending on the preferences which the

subscriber has previously selected. The assistant might

directly forward the call to a telephone on the subscriber's

desk phone, it might simply offer to take a message from the

incoming caller, or it might attempt to locate the

subscriber and offer to connect him to incoming call once he
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is located. In handling the call, the answer call task

first checks the subscriber’s status to determine which

preference he has selected (step 500).
In the described embodiment, it is assumed that the

caller wishes to have a connection established with the

subscriber, thus the caller is not offered any options for

responding to the second question. However, in alternative

embodiments, the answer call task could be modified to offer

the caller the option to leave a message, to specify the

priority of the call, or to send a page, among other things.

Also note that if ANI (automatic number

identification) is supported, the interface card could have

stripped off the ANI signal that it received from the

central office and supplied it to the electronic assistant

for the session. If that number mapped to a contact in the

subscriber’s contact list, the electronic assistant could

supply the "Who?" entry automatically without engaging in

dialog with the caller. Even in that case, however, it may

still be desirable to engage in a dialog with the caller to

confirm the caller's identity.

After the answer call task determines that the

subscriber wants calls screened, the answer call task

attempts to identify the caller (step 504). The electronic

assistant instruction passes an object (i.e., a meme object)

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 reply can be matched against the

subscriber's contacts to determine whether or not the caller

is a known contact. The electronic assistant asks the

gadget to return the identified name.

The gadget presents the "Please say your name" meme

to the channel. The channel presents the meme to the

collection of attached ports and the appropriate port plays

-70-

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 299 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 300 of 822

WO 96/11542 PCT/[1895111737

the meme by retrieving the stored audio version from the

systems database.

Upon receiving the caller’s spoken response, the

channel attempts to match the response against responses

5 stored for known contacts in the contact menu. The result

which is passed up to the electronic assistant will either

be the identity of a known contact or an indication that its

an unknown contact. If it is an unknown contact, the answer

call task invokes a take a message task which offers the

10 caller the option to leave voice mail for the subscriber

(step 506). If the caller is a known contact, the

electronic assistant determines whether the known contact

is, in fact, the subscriber for whom the electronic

assistant is acting (step 508). If the electronic assistant

15 determines that the caller is the subscriber, the electronic

assistant authenticates the subscriber by asking for a

password before allowing him to have access to the system
commands (step 510). Once the identify of the subscriber is

verified, the electronic assistant notifies the subscriber

20 of all new messages that have been stored since he last read

them and it starts the command task which gives the

subscriber access to the set of commands for controlling the

electronic assistant (step 512).

If the caller is not the subscriber, the electronic

25 assistant checks the subscriber's contact list to determine

the priority of the caller (step 516). Recall that the

subscriber's contact list includes the subscriber’s

designation of each contact's priority (i.e., normal or

high). The priority indicates the importance of calls that
30 are received from the caller.

While checking the priority of the caller, the

electronic assistant also checks the data structure for the

contact to determine whether there are any voice messages

-71-

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 300 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 301 of 822

PCT/U595” 1737W0 96/1 1542

10

15

20

25

30

left for the caller by the subscriber (step 518). If there

are voice messages, the electronic assistant invokes a

deliver message task which asks the caller whether or not he

wishes to hear the voice messages left by the subscriber

(step 520).

The deliver message task performs the following

sequence of events. First, the electronic assistant sends a

meme to the channel instructing it to say to the caller "I

have a message, would you like to receive it?". It also

passes a pointer to the stored voice message in its message

database. The caller responds by pressing the appropriate

buttons on the touch-tone phone. If the caller presses "9"

for "yes", the audio—out port retrieves and plays the

appropriate media representation of the stored message.

After the message is played, the electronic assistant checks

whether there are any other unplayed messages, and if there

are, it goes through the same sequence of operations to
present the other messages to the caller.

Note that the deliver—message task of the described

embodiment does not perform any verification of the caller's

identity. It may, however, be desirable to do so. -This can

easily be done by modifying the task to request a

verification such as a password.

After the deliver message task is complete or if

there are no voice messages for the caller, the electronic

assistant checks the availability of the subscriber (step

522). The subscriber has the ability to designate his

availability through the "I Will Be" command (described

elsewhere). This information is stored in the database as

part of the subscriber’s user object.

After identifying the subscriber's availability, the

electronic assistant determines whether or not to attempt to

establish a connection to the subscriber (step 524). In the
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described embodiment, the determination is based on whether

the caller has high enough priority to meet the availability

criteria established by the subscriber. For example, if the

caller is identified in the database as a normal priority

contact and the subscriber has indicated his availability to

be "taking important calls", then the electronic assistant

does not attempt to establish a connection to the subscriber

for this particular call. On the other hand, if the

contact's priority is designated as high priority, then the

electronic assistant performs the operations necessary to

establish a connection with the subscriber.

The decision algorithm in the described embodiment

is a very simple one. Alternative embodiments might use

much more elaborate algorithms to filter the caller's

request for a connection to the subscriber. For example,
the decision could take into account other information about

the caller such as his job description, or the identity of

the company from which he is calling. Also, it would be a

simple matter to let the priority of the caller change to

reflect the number of calls that the subscriber has

initiated to that caller within some preselected period of

time. A contact that the subscriber calls frequently would

have a priority that is higher than a contact to whom the

subscriber rarely places a call.

If the decision is made to not attempt a connection

to the subscriber, the electronic assistant invokes a take

message task (step 526). In general, the take message task

reports to the caller that the subscriber is not available
at that moment and asks the caller whether or not he wishes

to leave voice mail for the subscriber. After the take—

message task is complete, the electronic assistant performs

whatever operations are necessary to disconnect from that

channel and terminate the session for that caller. This
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includes, for example, freeing up the resources that were

required to support the connection from a caller by

stripping off the capabilities that are associated with the

active gadget and deallocating the audio-in, audio-out, and

recognition ports from the channel so that they may be used
by other sessions.

If the subscriber has indicated that he is available

to receive calls from that contact, the answer call task

performs the steps that are necessary to establish the

connection (step 528). To further illustrate the operation

of parcel mechanism, the exchange of parcels that takes

place to assist in establishing the connection will also be
described.

The answer call task in the caller's session sends a

connect parcel addressed to the subscriber. The connect

parcel requests that a connection be established with the

subscriber and it identifies the caller’s session. The VM

handles the delivery of the parcel. If the VM determines

that no master session currently exists, it spawns a new

session which it designates as the master session and then

delivers the connect parcel to that master session.

Once the master session exists, it immediately

checks whether any parcels have been delivered to it. At

this point it will discover the connect parcel that was sent

by the caller's session. In response to the connect parcel,

the master session checks whether it has the focus gadget.

If it does not, it invokes a locate-and-notify task the

purpose of which is to attempt to establish a connection
with the subscriber.

Referring to Fig. 26, the locate-and-notify task

first attempts to determine where the subscriber can be

reached (step 600). In the described embodiment, the

assistant checks the subscriber’s user object for stored
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schedules. There are twa schedule data structures which are
used to list the schedule for a user: a default schedule and
an override 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-
will-Be" or "Create-an-Itinerary" commands, overrides the
default schedule for the relevant periods of time. For

example, the subscriber may usually be in his office on
10 Mondays and his default schedule will reflect this.

However, on a particular Monday he may have to drive

elsewhere to visit a client. He can generate an override
schedule to reflect this change from normal routine. The
override schedule would indicate that he is reachable

15 through his mobile phone for the period of time that he is
expected to be traveling by car and that he is thereafter

reachable at the client's business location for another
period of time.

The subscriber could also set his location as being
20 with a second subscriber whose schedule and whereabouts are

known by the electronic assistant for the second subscriber.
Once this is done, the schedule of the first subscriber will
track the schedule for the second subscriber who the first
subscriber is with.

25 The locate-and-notify task checks the subscriber's

override schedule to determine whether the subscriber has an
override for that time. If no override exists, the

electronic assistant checks the default schedule. If the

default schedule identifies a location for that time, the
30 electronic assistant can find the telephone number for that

location from the information stored in the subscriber's

user object. For example, if the default schedule indicates

that the subscriber is scheduled to be at home at that
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moment, the assistant looks in the user object to find the

telephone number associated with the home location, assuming
of course that the subscriber has provided one.

Once the appropriate communications device and its

number (or address) is identified, the electronic assistant

adds a gadget representing that device to the session (step
604). If the communications device is the subscriber's home
phone, the gadget that is added to the session is a phone
gadget that contains the phone number for the subscriber's
home phone.

In response to receiving a gadget from the master

session, the VM allocates a channel to that gadget. Since
the gadget is a telephone, the VM causes the appropriate
interface card to allocate a phone line channel connecting
to a T1 line. The VM also passes the telephone number to

the interface card and the interface card dials that number.
If the called number is busy, the channel reports back to
the master session that the attempt to connect failed. If
the phone begins ringing, the channel returns an active

focus gadget to the master session. The active gadget
represents an actual connection to the subscriber’s home
phone.

Upon receiving the active gadget, the electronic

assistant immediately assigns capabilities to the active

gadget to enable it to communicate through the gadget and
waits for somebody to pick up the phone (step 606). If a
party answers, the electronic assistant determines whether

the user is available (step 608). It does this through a
dialog during which the answering party can indicate whether
the subscriber is there to receive the call. In the

described embodiment, the electronic assistant causes the
audio-out port to play the previously described stored
message:

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 305 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 306 of 822

 

W0 96/ 1 1542 PCT/US95/l 1737

Hello, I'm trying to reach Jim Smith. If he is

available, press the 9 key. If 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 location of the phone that was just called.

For example, one might wish to designate phones as being in
friendly territory, questionable territory, or hostile

territory. A phone that is in friendly territory might be

any phone for which it is likely that the person answering
10 it is familiar with interacting with the electronic

assistant. A phone that in questionable territory might be
is any phone for which there is a 50/50 chance that the

answering party is not experienced in interacting with the

electronic assistant. Phones in hostile territory might be
15 any phone for which there is 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 for
interacting with the answering party can be selected. For

20 the inexperienced user, the electronic assistant might use a
verbose dialog which explains 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.

25 If 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 caller's session

indicating that the connection attempt failed (step 610).

The master session then goes through the sequence of steps
30 that is necessary to terminate the session. This includes

stripping the capabilities from the active gadget.
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If the answering party indicates that the subscriber

is available, then the electronic assistant announces the

identity of the caller to the subscriber (step 612):

There is a call from Bill Bishop. Do you want to take
the call? Indicate Yes by pressing the 9 key, indicate
No by pressing the 6 key.

It then asks the subscriber whether he wishes to accept the

call (step 614).

If the subscriber declines the call, the locate—and-

notify task sends a failed connection reply parcel back to

the caller's session (step 616). In response to the fail

reply, the caller's session informs the caller that the

subscriber could not be found and it offers the caller the

option of leaving a recorded voice message for the

subscriber. If the caller accepts the message option, the

electronic assistant records the caller's voice message and

stores it for the subscriber to play back at some later
time.

While the connection to the subscriber still exists,

the locate—and-notify task asks the subscriber whether there

is anything it can do for the subscriber at this time (step

618). If the subscriber responds by saying no or pressing

the "6" key, the locate-and-notify task says "Goodbye" to

the subscriber, sends a hang-up command to the channel, and

then terminates. On the other hand, if the subscriber

indicates that he wants to access his electronic assistant's

commands, he must first do additional authentication, then

the electronic assistant starts a command task which enables

the subscriber to access those capabilities either through

voice or DTMF commands (step 620). The commands identified

in Exhibit A are then available to the subscriber.

If the subscriber accepts the call, the locate-and-

notify task sends a connect reply parcel to the caller's
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session. Referring to Fig. 243, in response to receiving

the connect reply parcel, the caller's session removes from

its active gadget some of the capabilities that will no

longer be necessary (e.g. interactive-in, interactive-out,

and recognition capabilities) (step 536) and sends the

gadget to the subscriber using the parcel mechanism (step

540). Upon receiving the active gadget from the caller’s

session, the electronic assistant for the master session

adds that active gadget to its session and connects both the

active gadget and the focus gadget together thereby enabling

the subscriber and the caller to communicate with each other

(step 622 in Fig. 26). The interface cards perform the

switching function that connects the two gadgets together by

allowing each gadget to listen to the output of the other

channel (i.e., by allowing each channel to have access to

the appropriate time slot on the MVIP bus line that carries

the other party's signal).
When the connection is established between the

caller and the sub5criber, the electronic assistant switches

into a background mode in which it monitors the subscriber's

output for a command (i.e., "Wildfire") that will call it

back into its foreground mode (step 624). While the

electronic assistant is in the background, it only responds

to the single command which calls it back into the

foreground and it ignores all of the other commands in its
command set.

Recall 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 caller's

session. If, however, there is 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 caller’s session, it
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is stored in a queue. The master session repeatedly checks
this queue for received parcels. When it detects the

presence of a new parcel, it acts upon it immediately. In
the case of the request to connect parcel, the master

session initiates a notify task (see Fig. 27). The notify
task checks whether the subscriber is interacting with the

master session through a phone channel (step 630). If the

subscriber is interacting with the session through

communication channel other than a phone channel, it sends a

notification to the subscriber which identifies the caller

and notifies the subscriber that he has just received a call
from that individual (step 632). The master session then

sends a reply to the request to connect parcel back to the

caller session indicating that the attempt to connect failed
(step 634).

If the caller is communicating with the master

session through a phone channel, the notify task first
determines whether the subscriber has indicated that he is

willing to accept an interruption to his call (step 636).
For example, when the subscriber connected to the call he

could have used a "Hold All Calls" command to indicate his

preference to not be interrupted. The "Hold All Calls"

command temporarily sets the subscriber’s status as

unavailable during a call being handled by the master
session.

If the subscriber indicated that he did not want to

be interrupted, the notify task sends a non-interactive

notification to the subscriber of the caller’s attempt to
reach him and then reports the caller’s session that the

connect attempt failed (step 634).

If the subscriber did not set his status to block

interruptions, the notify task notifies the subscriber of

the caller on hold (step 638). The system has a form of
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call waiting in which it first plays a short tone that can

be heard by both the subscriber and the party he is talking
to and then it plays the name of the incaller, using the

caller's spoken self identification. The interruption is

5 handled so as to prevent the caller with whom the subscriber

might be talking at that moment from hearing the message

(referred to generally as the smart call waiting feature).
On some phones this is done by placing the caller on hold

for a short period of time while the announcement is made.

10 On other phones, it is possible to send the message to the

earpiece on the subscriber’s phone without the caller

hearing it.

The electronic assistant then gives the subscriber

the option to reject the call or to accept the call.

15 Current valid commands are Take-A-Message and I'll-Take-It.

If the subscriber rejects the call or does not respond
within a preselected period of time, the electronic

assistant sends a fail reply to the caller’s session (step
642). In response to the fail reply, the caller's session

20 may simply inform the caller that the subscriber could not

be found or it may offer to take a message from the caller.

If the caller accepts the message option, the electronic

assistant records the caller’s voice message and store it

for the subscriber to play back at some later time.

25 If the subscriber accepts the new call, the

electronic assistant merges the caller's gadget into the

master session (step 644) and places the first caller on
hold.

While the subscriber is connected to the new caller,

30 if yet another call comes, the electronic assistant handles

the new call in the same manner. Thus, it is possible for

more than one caller to be on hold at the same time.
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To switch back to the first caller, the subscriber

issues a "Press-the-hold-button" command. If there is only
one call waiting, the electronic assistant puts the second

caller on hold and switches to the first caller. Thus, by
using the "Press-the-hold-button" the subscriber can toggle
back and forth between the two parties. However, if there

is more than one call waiting, the electronic assistant

responds to the "Press-the-hold—button" by placing the

caller with whom the subscriber is presently speaking on
hold and saying: "Shall I connect you with <caller's name)?“

If the subscriber responds by saying I'yes", the electronic

assistant connects the subscriber to the identified caller.

If the subscriber responds with "No", the electronic

assistant again says "Shall I connect you with <next

caller’s name>?" In this manner, the electronic assistant

proceeds cycles the group of parties that are on hold until

the subscriber indicates that he wishes to establish a
connection with one of the parties.

Create Contact:

Among the other commands available to the subscriber

are certain non-message object creation commands. These are

used to create contacts which are added to the subscribers

contact list, and to create call and recorded reminders,

both of which are held by the cron agent for delivery to the
subscriber at the appropriate time. Through a phone

conversation the subscriber invokes these commands by
saying: "Create-A-Contact", Remind-Me-To-Call" and "Remind-

Me". An example dialogue which results from invoking the
"Create-A-Contact" command is shown in Fig. 28. The

mechanisms for implementing this dialog through the channel

(and other dialogues which are described below) are the same

-82—

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 311 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 312 of 822

        

WO 96/11542 PCT/US95/l 1737

as were described earlier and will not be repeated in the

following discussions.

In response to receiving a "Create—A—Contact"

command, the electronic assistant asks the subscriber "What

5 kind - person, place or group?". The subscriber responds by

identifying one of these types. In the illustrated dialogue

of Fig. 28, the subscriber responds by saying "Person". The

electronic assistant then asks for the person’s name. since

the electronic assistant will use the subscriber’s

10 vocalization of the contact’s name, it asks the subscriber

to repeat the contact’s name a second time to improve the

quality of the stored vocalization.

After the subscriber has identified the contact's

name, the electronic assistant requires the subscriber to

15 add a phone number by asking: "Which phone number?“. In

response, the subscriber can identify home, work, mobile or

other. In the illustrated example, the subscriber responds

by saying "Work". The electronic assistant then asks for

the phone number and the subscriber enters the number

20 followed by a # key. The electronic assistant acknowledges

receipt of the number by saying "Got it. Now what?"

If the subscriber wants to enter additional

information for that contact, he uses the "Update-It"

command. The electronic assistant responds by asking

25 "What?". To this the subscriber responds by identifying the

particular item of 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 available priorities, the electronic

30 assistant indicates it is ready for another command by

saying "Got it". If the subscriber 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 is to be added or changed. In the illustrated

example, the next item selected for update by the subscriber

is the spelling of the contact's name. In response, the

electronic assistant notifies subscriber that it is ready to

accept the new information by saying "Begin spelling now".

After the spelling has been entered, the electronic

assistant indicates its readiness for the next command from

the subscriber. If no command is forthcoming within a

predetermined period of time, the electronic assistant

prompts the subscriber for a command. If the subscriber

indicates that he has no further additions or changes at

this time, the electronic assistant indicates that the

"Create-A-Contact" is over by saying the "Done". I

The subscriber can also create new contacts by

copying them from the phone book. Phone book entries,

however, do not have voice identifications associated with

them. Thus, if the subscriber copies an entry from the

phone book, he must add a voice identification to make it

part of his contact list.

Finally, a contact can be created as a result of

receiving a message with an enclosed contact. When

reviewing a message Which contains a contact, the assistant

asks the subscriber if he wishes to transfer the contact out

of the message and into the subscriber’s contact list. If

the subscriber responds by saying "yes", then an procedure

that is similar to the one for saving phone book listings is
executed. ‘

It should be noted that the system is capable of

capturing phone numbers under other circumstances and later

use this captured information to assist the subscriber. For

example, when the assistant responds to a call and offers

the caller the option of leaving a message for the

subscriber, it first asks the caller to enter his phone
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number. After the phone number has been entered, the

electronic assistant then records the caller’s voice

message. Also when the subscriber dials another number

through the electronic assistant, that dialed phone number

5 is remembered. This remembered information can later be

used in response to a "Give-Them—A-Call" command or to

create a contact for the person or place that is represented

by the remembered phone number.

Remind-me

10 As indicated above, the subscriber can use the

commands "Remind-Me" and "Remind—Me-To-Call" to create

reminders. The dialogs associated with these tasks are

shown in Figs. 29 and 30, respectively.

To create a reminder, the subscriber issues the

15 "Remind-Me" command. This causes the assistant to invoke

the reminder task with an attribute to indicate the creation

of a recorded reminder. At this point the assistant prompts

for what the user would like to be reminded about. At that

point it starts recording as a message whatever the

20 subscriber says into the phone, to be played when the

reminder comes due. The subscriber indicates the end of the

message by pressing the "#" key and the electronic assistant

stores the recorded message in its database.

After the recording is complete, the electronic

25 assistant engages in further dialogue with the subscriber to

establish a time at which the reminder is to be delivered.

The electronic assistant asks "When?". The subscriber

responds using one of several conventions that are available

in the system for specifying a time. The conventions are

30 shown in Table III. In the described example, the presenter

responds by saying "Today". The electronic assistant then

asks the subscriber for a time. Using touch tone signals
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DTMF, the subscriber enters a specific time (e.g. 530 for

5:30). The electronic assistant responds by restating the
time which the subscriber has entered and asks for a

confirmation from the subscriber. If the subscriber

confirms the time, the electronic assistant indicates that

the dialogue has concluded successfully by saying "Got it,
I'll set my watch alarm.". If the subscriber does not

confirm the time (either because the electronic assistant

made a recognition error or because he changed his mind),
the electronic assistant then repeats the above described
sequence of operations to obtain a new time.

If the subscriber issues the "Remind-me-to-call"

command (see Fig. 30), the create—reminder task asks the

subscriber "Call whom?". The subscriber's response "John

Smith" is recognized by the voice recognition capabilities

of 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 list is identified), a pointer to that

contact is saved as part of this call reminder.

The electronic assistant then engages in the

previously described dialogue with the subscriber to obtain

a delivery time for the reminder. After the delivery time
has been entered, the electronic assistant asks the

subscriber: "Should I know the topic for the call?". If 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 pressing the # key. In response, the

electronic assistant confirms that the command has been

received by saying "Got it, I’ll set my watch alarm".

The electronic assistant sends the completed

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 delivery time. It

then places that parcel in a second parcel that is addressed

to the Cron agent. The VM delivers the outer parcel to the

Gran agent. Upon receipt, the Cron agent opens the parcel

and pulls out the parcel that is inside; it checks the

delivery time for that parcel and places it in a time

ordered queue. The Cron agent keeps track of the delivery
time of the top parcel.

Handle Reminder Task:

At the delivery time, the Cron agent wakes up and

sends the reminder parcel to the indicated address. As

described earlier, the VM handles the delivery of the

reminder parcel. If there is no master session running, the

VM starts up a session and delivers the parcel to that new

session. If there is a master session running, the VM
delivers the parcel to the master session.

Referring to Fig. 31, when the session that receives

the parcel detects that it has received a reminder parcel,

it starts up a handle reminder task. The handle reminder

task checks whether the current session is a master session

(i.e. whether the session has the focus gadget) (step 700).

If the session is communicating with the subscriber, the

electronic assistant notifies the subscriber of the reminder

using the existing focus gadget (step 702). The method used

for notifying the subscriber depends upon the channel

through which the subscriber is connected to the session.

If the subscriber is connected through a phone channel, the

electronic assistant briefly interrupts his call, reports to

him that a reminder has come due. After notifying the

subscriber of the reminder, the electronic assistant 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 703). The user can then invoke a

"Find-Active-Reminders" command to deal with the recently
received reminder.

If the subscriber is not connected to the session,

the handle reminder task initiates a locate-and-notify task.

The locate-and-notify task operates in the manner previously

described except that instead of notifying the subscriber of

a caller's attempt to reach him, it notifies the subscriber

of the reminder. If the locate-and—notify task is unable to

establish a connection with the subscriber, it sends a

failed-to-connect reply to the handle reminder task. In

response, the handle reminder task checks whether the

subscriber can be reached through a non-interactive means

by, for example, checking for a pager assigned to the

subscriber. If no alternative means for notifying the

subscriber exiSts, the electronic assistant places the

reminder on the non-scheduled reminder stack (step 710). If

an alternative means for notifying the subscriber does

exist, the electronic assistant sends a notification to the

alternative gadget (step 708) before placing it on the non—
scheduled reminder stack.

If the locate-and-notify task establishes a

connection with the subscriber, the reminder is played back

to the subscriber (step 720). After that, the electronic

assistant asks the subscriber if he wants to reschedule the

reminder (step 722). If he elects to reschedule it, a

rescheduling task is executed that enables the subscriber to

change the delivery time for the reminder (step 724). The

modified reminder is then sent back to the cron agent for

delivery at the rescheduled time. The handle reminder task

then starts the command task loop running which enables the

subscriber to access the full set of commands (step 726).
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Additionally, at any time during a session, a subscriber can

"Find" and reschedule pending reminders using the "Update—

it" task. (See Exhibit A).

If the subscriber elects not to reschedule the

5 reminder, the reminder is placed on a non-scheduled reminder

stack (step 725) and the handle reminder task starts up the

command task loop (step 724). If the call reminder

identifies a contact, the subscriber can use the "Call Them"

command at this point. Since the call reminder includes a

10 pointer to the contact in the subscriber's contact list, the

electronic assistant interprets the "Give-Them—A-Call"

command as though it was equivalent to a "Call“ command

where the contact is the one in hand. The electronic

assistant uses the gadget identified in the contact’s object

15 to place the call.

If the locate-and-notify task reaches the

subscriber’s gadget but the connection to the subscriber is

not accepted, the electronic assistant places the reminder

in the active reminder stack (step 703).

20 other tasks that are implemented by the system are

best described through examples of the commands and the

dialogs that the system supports when interacting with the

subscriber. A summary of the commands is presented in

Exhibit A at the end of this specification.

25 Find Command:

Referring to Fig. 32, the subscriber can retrieve

and review access various items of information that are

stored for him by using the Find command. When the

subscriber says "Find" while the electronic assistant is

30 running the command task loop, the electronic assistant

replies by asking "Find what?". At this point the
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subscriber can identify one of seven different items,

namely, contact, all—the-contacts, phonebook-listings,

messages, new messages, messages from, saved messages,

reminders, and trash. The operation of the Find command

will be illustrated using the contacts as the item which the
subscriber wishes to manipulate.

When the subscriber is asked for what it is that he

wants to find, he replies by stating "All-The-Contacts".

The electronic assistant then accesses the subscriber's

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 for a given name by issuing the Find "Contact"

command. In response, the electronic assistant asks

"Contact name?". The subscriber responds with a name, e.g.

John Smith. The electronic assistant acknowledges by

replying "Contact name, John Smith" to indicate it has the

user object for that contact in its hand. The subscriber

can then instruct the electronic assistant to: (1) describe

it by issuing the describe command; (2) update it by issuing
update command; (3) discard it by issuing the "Throw-It-

Away" command; or (4) call them using the "Give-Them—A-Call"
command.

If the subscriber issues the describe command, the

electronic assistant replies by reporting to the subscriber

the information that is stored for that contact.

If the subscriber issues the update command, the

electronic assistant initiates a dialog similar to that

previously described with the Create command which enables

the subscriber to modify or add to the information stored
for that contact.

The subscriber can instruct the electronic assistant

to dial a number by saying "Call" which causes the
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electronic assistant to invoke the call task. The call 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 call reminder being pointed to; then, it

dials the number. As soon as the ringing begins, the

electronic assistant establishes a connection is between the

subscriber's line and the outgoing call line so that the

subscriber can complete the call. When that connection is

10 made, the electronic assistant automatically switches into

its background mode in which it will only respond to a

particular command (e.g. "Wildfire") which causes it to

switch back into the foreground. In its background mode,
the electronic assistant disables its full command set so

15 that the utterance of the command words during the course of

the conversation will not unintentionally invoke a command
task. -

Anytime the electronic assistant is running its

command task which give the subscriber full access to its

20 command set, the subscriber can instruct the electronic

assistant to go into its background mode. He does this by

saying the "That will be all for now". In response the

electronic assistant replies, "Say Wildfire when you need

me" and switches into its background mode. When the

25 subscriber needs to access the full command set of the

electronic assistant, he says "Wildfire". In response the

electronic assistant moves back into its foreground mode and

replies "Here I am", confirming that the electronic

assistant is again fully active and that the subscriber may

30 now access the full set of commands that are supported by
the electronic assistant.
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Generating an Override 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. 33 and 34, respectively. The

dialog for each of these commands is very similar. The "I—

Will-Be" command is used for generating a single

modification to the subscriber’s schedule; the "Create—An-

Itinerary" comand is used for generating more complex
10 override schedules.

When the subsrciber utters "I-Will-Be", the

electronic assistant responds by asking "Doing What?" In

the described embodiment, the subscriber may respond in one
of the four following ways:

15 Taking Calls
Only Taking Important Calls
Unavailable

Running on Schedule

"Taking Calls" indicates to the electronic assistant that

20 all calls should be forwarded to the subscriber; "Only
Taking Important Calls" indicates that only calls from

contacts that are designated as high priority should be

forwarded; "Unavailable" indicates that no calls should be

forwarded; and "Running on Schedule" indicates that the

25 override schedule is being cancelled in favor of the default
schedule.

In the illustrated example, the subscriber reponds

by saying "Taking Calls." Next, the electronic assistant

asks "Where?" To this the subscriber may respond with one

30 of the following designations: work, home, car, mobile or

other, for each of which it is assumed that a correspodning
address or phone number exists.
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After the subscriber has indicated how he will be

reachable, the electronic assistant prompts him to indicate

for how many hours to which the subscriber 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 sample dialog

of which is shown in Fig. 34, operates in a similar manner

excpet that it allows the subscriber to use voice commands

10 to build as large a override schedule as is desired. In

other words, after the first entry has been completed, the

electronic assistant asks "And then you'll be". In response

the subscriber can enter more schedule information or can

terminate the command routine by saying "Back on schedule."

15 Calling Commands:

A subscriber can ask his electronic assistant to

place a phone call in one of three ways. If the party to be

called is a known contact, the subscriber can identify the

contact’s name and the electronic assistant will obtain the

20 information necessary to place the call from the

subscriber's contact list. If the party is not a known

contact, the subscriber can identify the party and provide,

either by voice or by DTMF, a phone number to call. The

third way is by relying on information available from

25 context. That is, if the electronic assistant has just

retrieved a voice mail message for the subscriber, the

subscriber can say "Give-Them-A—Call" and the electronic

assistant will call the party that left the voice mail

message. Additionally you could say "Call" "This-One".

30 This is possible because the stored message identifies the

caller either as a contact or by a telephone that the caller

was asked to leave.
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The stored objects for the contacts also include a

pointer to a note (e.g. a voice message) which the

subscriber can generate and attach to the object. When the

subscriber instructs his electronic assistant to call the

contact, the electronic assistant plays the stored message
to the subscriber while it is attempting to establish the

connection with the contact. The note might include

information 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 if she answers the phone.

Request Connection:

It is possible for a subscriber to infer to his

assistant that he would like to talk with another subscriber

without actually placing a call to her. This is 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

assistant to inform the electronic assistant to whom the

request is being made that a connection at some point is

desired. When this request is received, the receiving

assistant holds onto the request until it is communicating

with its subscriber. During the next session with the

subscriber, the receiving assistant informs its subscriber

of the requested connection and the availability of the

party requesting the connection. 'The subscriber can then

decide to connect with the other party or ignore the

request.

Feature Phone:

The feature phone is an object within the system

that builds smart-phone like functionality on top of the
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conference object. The feature phone allows the user to

manage multiple calls. The user can request that their

assistant place different callers on hold, hang up on

certain callers, and place calls to other contacts through
5 the feature phone. When a subscriber receives a call using

the system's smart call-waiting, the call is managed by the
feature phone. Current implemented functionality includes
the user commands: call, hang—up, and press-the-hold button.
These commands are used to manipulate an unlimited number of

10 simultaneous calls.

Virtual Hallway:

As indicated above, the subscriber can ask his

electronic assistant what is in the virtual office, what it
is holding in its hand or pointing to, what is in the

15 "trash", what new messages have come in, etc. However, a
concept of a virtual hallway is also supported in the
deScribed embodiment. The virtual hallway is made up of the
collection of virtual offices. The subscriber can ask his

electronic assistant what other subscribers are presently
20 communicating with their electronic assistants by using a

"Who—Else-Is—Around" command. This feature can be

"filtered" so that the subscriber will only see people who
are in the subscriber’s contact list, or who are members of

certain specified groups, or who are part of a particular
25 phone book.

In the described embodiment, which supports internal

switching, and given that the virtual hallway feature

enables the subscriber to see other subscribers who are on

the system, the system also offers the capability to connect

30 and share information between distributed or travelling
groups or subscribers more quickly than is possible by

messaging. In addition, "visibility" in the hallway can
‘95-

VMware - Exhibit 1002

VMware v. IV | - |PR2020-00470

Page 324 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 325 of 822

PCT/US95/ l 1737W0 96/1 1542

10

15

20

25

30

also include the ability to see what the other person is
doing (e.g. on the phone, reading a message, etc.).
Depending upon what the subscriber has told her assistant
about her availability and accessibility, the electronic

assistant will control how visible the subscriber is (or how
visible she will be) in the virtual hallway.

Implemented Assistants

The described embodiment implements two types of
assistants, namely, the electronic assistant described above
and a reception assistant. The reception assistant is much

simpler than the electronic assistant, its job is to answer
a central phone number (for all of the subscribers on a

particular system) and route the call to the assistant for a
specific subscriber. This avoids using the DID line and

allows one number to handle a large number of subscribers.
The basic operation of this assistant is to ask for the

extension of the subscriber being dialed and then start up
that subscriber's assistant to handle the rest of the call.

At this point the call can be handled in a similar manner to

the answer call task previously described. In the described

embodiment, it is assumed that only subscribers (not their

contacts) use the reception assistant. As such, once the

extension for the subscriber is entered the subscribers

assistant immediately asks for the subscriber’s passcode.
Since the assistant 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 "personalities", i.e., assistants whose

functionality is tailored to the particular subscriber for

whom that assistant will be providing services. For

example, there could be an electronic assistant for customer
-95..
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service representatives. That electronic assistant would

implement a set of commands and tasks that are more

appropriate to the role of a customer service representative

or even a group of customer service representatives. It

5 might handle an incoming call by asking the caller a

sequence of questions designed to gather information

relating to the particular customer service problem. That

information might be used by the electronic assistant to

determine the most appropriate person to receive the call

10 and it might also be used to assist the customer

representative in responding to the customers concerns by
retrieving relevant stored data from a database. The

electronic assistant might place the caller in a queue with

other callers having customer service questions and then

15 connect them as resources become available.

In addition to "customizing" the personality and
skills of a subscriber’s electronic assistant other

specialized electronic assistants can be added to the

system. For instance, a system may have, or be able to

20 connect with, a stockbroker assistant to check on particular
investments.

other embodiments are within the following claims.

What is claimed is:
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gains:

1. A method implemented by a computer-based

electronic assistant to receive and manage incoming calls to

a subscriber, said method comprising:

receiving an incoming call to the subscriber from a

caller;

in response to receiving the incoming call,

establishing a first connection between the electronic

assistant and the caller;

establishing a second connection between the

electronic 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 subscriber 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 connection while the subscriber is linked

with the caller; and

in response to receiving a summoning command,

switching the electronic assistant into a foreground mode,

wherein the electronic assistant when in its

background mode responds to a first set of commands

including at least the summoning command and when in its

foreground mode responds to a second set of commands, said
second set of commands being larger than said first set of

commands.
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2. The method of claim 1 wherein said second set of

commands includes commands that are unavailable in the first

set including a command that causes the electronic assistant

to terminate the first connection.

3. The method of claim 1 wherein said second set of

commands includes commands that are unavailable in the first

set including a command that causes the electronic assistant

to establish a connection between the subscriber and another

party.

4. The method of claim 1 wherein said second set of

commands includes commands that are unavailable in the first

set including a command that causes the electronic assistant

to send a message to another party.

5} A method of processing an electronic reminder

that is addressed to a subscriber, said electronic reminder

including subscriber-generated content and a specified time

at which it is to be delivered to the subscriber, said

method implemented by a computer—controlled electronic

assistant and comprising:

storing the electronic reminder in an electronic

database that is accessible to the electronic assistant;

when current time coincides with the specified time,

detecting that the stored electronic reminder has become

due; '

in response to detecting that the stored electronic

reminder has become due, identifying a communications device

through which the subscriber can be reached at the specified

time;

establishing a connection to the communications

device;

- lOO —
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upon reaching an answering party through the

communications device, electronically notifying the

answering party that the call is intended for the

subscriber;

electronically informing the answering party that

the answering party may accept the call by issuing an accept

reply;

if the call is accepted by the answering party,

electronically delivering the contents of the electronic

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 detecting that the stored electronic

reminder has become due, recognizing that the addressee on

the stored electronic reminder is the subscriber;

executing a locator algorithm to determine the

likely whereabouts of the subscriber at the specified time;
and

if the locator algorithm determines a location at

which the subscriber is likely to be at the specified time,

identifying a communications device that is associated with
that location,

wherein the communications device that is associated

with that location is the communications device to which

said connection is established.

7. The method of claim 5 wherein the electronic

assistant is electronically connected to a plurality of

different communications media and wherein the step of

establishing the connection to the communications device

comprises:
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selecting the most appropriate one of said plurality

of different communications media for placing a call to the

communications device;

establishing a channel to a selected communications

medium; and

establishing a connection to the communications

device through said channel.

8. A method of processing an electronic reminder

that is addressed to a subscriber, said electronic reminder

including subscriber-generated content and a specified time

at which it is to be delivered to the subscriber, said

method implemented by a computer-controlled electronic

assistant and comprising:

storing the electronic reminder in an electronic

database accessible to the electronic assistant;

when current time coincides with the specified time,

detecting that the stored electronic reminder has become

due;

in response to detecting that the stored electronic

reminder has become due, recognizing that the addressee on

the stored electronic reminder is the subscriber;

executing a locator algorithm to determine the

likely whereabouts of the subscriber at the specified time;
if the locator algorithm determines a location at

which the subscriber is likely to be at the specified time,

identifying a communications device that is associated with
that location;

establishing a channel to a communication medium

that is appropriate for placing a call to the communications

device;

establishing a connection to the communications

device through the channel;
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upon reaching an answering party through the

communications device, notifying the answering party that

the call is intended for the subscriber;

notifying the answering party that the answering

5 party may accept the call by issuing an accept reply;

if the call is accepted by the answering party,

delivering the contents of the electronic reminder to the

answering party.

9. The computer-implemented method of claim 8

10 further comprising:

after delivering the contents of electronic reminder

to the answering party, maintaining the connection to said

communications device so that the subscriber can issue

commands to the electronic assistant;

15 monitoring the connection for subsequently

subscriber-issued commands;

in response to receiving the subsequently

subscriber-issued commands, performing other operations for
the subscriber.

20 10. A method implemented by a computer-based

electronic assistant to receive and manage incoming calls to

a subscriber, said method comprising:

receiving an incoming call to the subscriber from a

caller;

25 in response to receiving the incoming call,

establishing a first connection between the electronic

assistant and the caller;

through a dialogue between the electronic assistant

and the caller over the first connection, determining the

30 identity of the caller;
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detecting that the subscriber is presently

interacting with the electronic assistant through a second

separate connection;

electronically alerting the subscriber over the

second connection that there is an incoming call for the

subscriber;

electronically identifying to the subscriber the

identity of the caller:

monitoring the second connection for a response sent

by the subscriber to the electronic assistant directing the
electronic assistant how to process the incoming call.

11. A method implemented by a computer-based

electronic assistant for managing information and connection

resources for a plurality of subscribers including a first

subscriber and a second subscriber, said method comprising:

receiving a call from the first subscriber to the

electronic assistant over a communications media;

in response to receiving the call from the

subscriber, establishing a first connection between the

electronic assistant and the first subscriber;

identifying the first subscriber as the source of

the call;

starting up a first session in said electronic

assistant, said first session being a thread of execution of

code for managing data and performing functions on behalf of

said first subscriber;

within said first session, receiving a first command

sent by the first subscriber to the electronic assistant
over the first connection, said first command instructing

the electronic assistant to perform a function relating to

the second subscriber;
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within said first session, responding to said first

command by sending a first message addressed to the second

subscriber, said first message containing information

relating to the first command;

5 in response to said first message, starting up a

second session, said second session being a thread of

execution of code for managing data and performing functions

on behalf of said second subscriber, said second session

being separate from said first session;

10 within said second session, receiving the first

message; and

within said second session and in response to

receiving said first message, performing a function that

produces a result that is responsive to the first message.

15 12. The method of claim 11 further comprising from

within said second session, sending a reply message to the

first session reporting the result.

13. The method of claim 12 further comprising

within said first session, receiving the reply message from

20 the second session and in response thereto executing some

function which uses information in said reply message and

that is responsive to said first command.

14. A computer-implemented method of processing

communications through a multimedia interface that includes

25 a plurality of interface devices and a plurality of

input/output devices, each of said plurality of interface

device being capable of connecting to a different one of a

plurality of different communications networks, each of said

plurality of input/output devices capable of processing a
- 105 -

VMware - Exhibit 1002

VMware V. IV | - |PR2020-00470

Page 334 of 822



VMware - Exhibit 1002 
VMware v. IV I - IPR2020-00470 

Page 335 of 822

WO 96/11542 PCT/US95/11737

10

15

20

25

30

different one of a plurality of media types, said method

comprising:

establishing a channel representing a physical

connection to any selected one of the plurality of

communications networks through said interface devices;

attaching an appropriate subset of a plurality of

ports to the channel, wherein each port of said plurality of

ports represents a different one of said plurality of
input/output devices and wherein the appropriate subset of

said plurality of ports includes ports which correspond to

input/output devices that are capable of connecting to the
selected communications network;

executing an operation that generates an item of

information that is to be communicated through the

multimedia interface to at least one of said plurality of

communications networks;

retrieving from a memory a multi-media reference to

said item of information, said multi—media reference to said

item of information containing a plurality of references to

said item of information, each of which refers to said item

of information in a different one of a plurality of formats,

each of said plurality of formats being for a different

media type;

passing said multi-media reference to the ports

attached to said channel;

in response to receiving said multi—media reference

at the attached ports, retrieving'the item of information

from memory in a particular one of the formats identified in
the multi-media reference, wherein the step of retrieving is

performed by one of the attached ports that is capable of
processing the format of the retrieved item of information;
and
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passing the retrieved item of information to an

input/output device for delivery over the connected
communications network, the input/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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