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define user preferences comprises means for providing a 

user with an opportunity to designate a preference 

level for a plurality of preference attributes. 

23. The system defined in claim 20 further 

comprising means for providing software from the 

program guide server to the program guide client 

according to the user preferences. 

24. The system defined in claim 20 further 

comprising means for providing Internet links from the 

program guide server to the program guide client 

.according to the user preferences. 

25. A client-server interactive television 
program guide system for.scheduling reminders according 

to user defined expressions, comprising: 

means for providing a user. with an 

opportunity to define an expression with an interactive 

television program guide client implemented on user 

television equipment, without requiring the user to 

navigate the Internet; 

means for processing the expression with 

a program guide server to find programs that satisfy 

the expression; and 
means for scheduling with the program 

guide server reminders for programs that satisfy the 

expression. 

26. The system defined in claim 25 wherein 

the means for scheduling with the program guide server 

reminders for programs that satisfy the expression 

comprises means for providing at least one message from 

the program guide server to the program guide client 
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before each of the programs that satisfy the expression 

begin. 

27. The system defined in claim 25 wherein 

the means for scheduling with the program guide server 

reminders for programs that satisfy the expression 

.comprises means for providing program identifiers for 

each of the programs that satisfy the expression from 

the program guide server to the program guide client. 

28. A client-server interactive television 
program guide system for scheduling programs for 

recording according to user defined expressions, 

comprising: 

means for providing a user with an 

opportunity to define an expression with an interactive 

television program guide client implemented on user 

television equipment, without requiring the user to 

navigate the Internet; 

means for processing the expression with 

a program guide server to find programs that satisfy 

the expression; and 

means for scheduling with the program 

guide server the programs that satisfy the expression 

for recording. 

29. The system defined in claim 28 wherein 

the means for scheduling with the program guide server 

the programs that satisfy the expression for recording 
comprises means for scheduling with the program guide 

server the programs that satisfy the expression for 

recording by the user television equipment. 

30. The system defined in claim 28 wherein 

the means for scheduling with the program guide server 
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the programs that satisfy the expression for recording 

comprises means for scheduling with the program guide 

server the programs that satisfy the expression for 

recording by the program guide server. 

31. A client-server interactive television 

program .guide system for parentally controlling 
programs according to user defined expressions, 

comprising: 

means for providing a user with an 

opportunity to define an expression with an interactive 

television program guide client implemented on user 

television equipment, without requiring the user to 
navigate the Internet; 

means for processing the expression with 

a program guide server to find programs that satisfy 

the expression; and 

means for locking with the program guide 

server programs that satisfy the expression. 

32. The system defined in claim 31 wherein 

the means for locking with the program guide server 

programs that satisfy the expression comprises means 

for indicating to the program guide client that the 

programs that satisfy the expression are locked. 

33. A client-server interactive television 

program guide system for tracking a user's viewing 

history, comprising: 
means for tracking a user's viewing 

history with a program guide server; 

means for indicating ori user television 

equipment programs that are consistent with the user's 

viewing.history and that the user has not watched, with 
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an interactive television program guide client 

implemented on the user television equipment. 

PCT/US99/19~1 

34. The system defined in claim 33 wherein 

the means for tracking the user's viewing history 

comprises means for storing a user defined expression 

with the program guide server. 

35. The system defined in claim 33 wherein 

the means for tracking the user's viewing history 

comprises means for calculating user demographic values 
with the program guide server. 

36. The system defined in claim 33 further 

comprising: 

·means for providing a user with an 

opportunity to define a user preference profile with 

the interactive televis1on program guide client 

implemented on user television equipment; and 

means for finding programs with the 

program guide server that are consistent with the user 

prefere~ce profile, wherein: 

the means for indicating on user 

television equipment the programs found by the program 

guide server that are consistent with the user's 

viewing history and that the user has not watched 

comprises means for indicating on user television 

equipment the programs found by the program guide 

server that are consistent with the user's viewing 

history and the user preference profile and that the 

user has not watched. 

37. The system defined in claim 36 further 

comprising: 
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means for targeting advertising with the 

program guide server based on the user's viewing 

history; and 

means for displaying the advertising 

with the interactive television program guide client on 

the user television equipment. 

38. The system defined in claim 36 further 

comprising means for collecting program ratings 

information with the program guide server based on the 

user's viewing history. 

39. A client-server .interactive television 

program guide system comprising: 

a program guide server; 

user television equipment on which an 

interactive television program guide client is 

implemented, wherein the interactive television program 

guide client is programmed to provide a user with an 

opportunity to define user preferences without 

requiring the user to navigate the Internet; and 

a communications path over which the 

user preferences are provided by the interactive 

television program guide client to the program guide 

server. 

40. The system defined in claim 39 wherein: 

the program guide server is programmed 

to generate a viewing recommendation based on the user 

preferences; and 

the interactive television program guide 

client is further programmed to display the viewing · 

recommendation on the user television equipment. 
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41. The system defined in claim 39 wherein 

the interactive television program guide client is 

further programmed to provide a user with an 

opportunity to designate a preference level for a 

plurality of preference attributes. 

42. The system defined in claim 39 wherein 

the program guide server is programmed to provide 

software to the interactive television program guide 

client according to the user preferences. 

43. The system defined in claim 39 wherein 

the program guide server is programmed to provide 

Internet links to the interactive television program 

guide client according to the user preferences. 

44. A client-server interactive television 

program guide system for scheduling reminders according 

to user defined expressions, comprising: 

user television equipment on which an 

interactive television program guide client is 

implemented, wherein the program guide client is 

programmed to provide a user with an opportunity to 

define an expression without requiring the user to 

navigate the Internet; 
a communications path over which the 

expression is provided by the interactive television 

program guide client to a program guide server, wherein 

the program guide server is programmed to find programs 

that satisfy the expression and schedule reminders for 

programs that satisfy the expression. 

45. The system defined in claim 44 wherein 

scheduling with the program guide server reminders for 

programs that satisfy the expression comprises 
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providing at least one message from the program guide 

server to the program guide client before each of the 

programs that satisfy the expression begin. 

46. The system defined in claim 44 wherein 

the program guide server is further programmed to 

provide program identifiers for each of the programs 

that satisfy the expression to the interactive 

television program guide client over the communications 
path. 

47. A client-server interactive television 

program guide system for scheduling programs for 

recording. according to user defined expressions, 

comprising: 

user television equipment on which an 

interactive television program guide client is 

implemented, wherein the interactive television program 

guide client is programmed to provide a user with an 
opportunity to define an expression without requiring 

the user to navigate the Internet; 

a communications path over which the 

expression is provided by the interactive television 

program guide client to a program guide server, wherein 

the program guide server.is programmed to find programs 

that satisfy the expression and schedule the programs 

that satisfy the expression for recording. 

48. The system defined in claim 47 wherein: 

the user television equipment comprise·s 

a storage device; and 

the program guide server is further 

programmed to schedule the programs that satisfy the 

expression for recording by the storage device. 
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49. The system defined in claim 47 wherein 

the program guide server comprises a storage device on 

which the programs that satisfy the expression are 

stored. 

50. A client-server interactive television 

program guide system for parentally controlling 

programs according to user defined expressions, 

comprising: 

user television equi~ment on which an 

interactive television program guide client is 

implemented, wherein the interactive television program 

guide client is programmed to provide a user with an 

opportunity to define an expression without requiring 

the user to navigate the Internet; 

a communications path over which the 

interactive television program guide client provides 
the expression to a program guide server, wherein the 

program guide server is programmed to find programs 

that satisfy the expression and lock programs that 

satisfy the expression. 

51. The system defined in claim 50 wherein 

the program guide server is programmed to indicate to 

the interactive televis~on program guide client the 

locked programs over the communications path; and 

the interactive television program guide 

client is further programmed to indicate to the user 

the locked programs with the user television equipment. 

52. A client-server interactive television 

program guide system for tracking a user's viewing 

history, comprising: 

user television equipment on which an 

interactive television program guide client is 
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implemented, wherein the interactive television program 

guide client is programmed to provide viewing history 

information to a program guide server over a 

communications path, wherein: 

the program guide server is programmed 

to find programs based on the viewing history 

information and to indicate the programs to the 

interactive television program guide client over the 

communications path; and 

the interactive television program guide 

client is further programmed to indicate on the user 

television equipment a subset of the programs wherein 

the subset of the programs are programs that the user 

has not watched. 

53. The system defined in claim 52 wherein 

the program guide server is further programmed to 

calculate user demographic values based on the viewing 

history information. 

54. The system defined in claim 52 wherein: 

the interactive television program guide 

client is further programmed to provide user preference 

information to the program guide server over the 

communications path; and 

the program guide server is further 

programmed to obtain programs based on the us~r 

preference information and to indicate the programs to 

the interactive television program guide client. 

55. The system defined in claim 54 wherein: 

the program guide server is programmed 

to target advertisements based on the user preference 

information and to provide the advertisements to·the 
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interactive television program guide client over the 

communications path; and 

the interactive television program guide 

client is further programmed to display the 
advertisements on the user television equipment. 

56. The system defined in claim 54 wherein 
the program guide server is further programmed to 

collect program ratings information based on the 
viewing history information. 
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of the title or the portion of the title. The bit stream control 
signals request transmission of the title or the portion of 
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The applet 212 transmits the decoder control signals to 
the decoder 204 to cause the decoder 204 to receive 
the bit stream and to decode the motion video signal 
from the bit stream. 

Printed by Jowe, 75001 PARIS (FA) 

Page 454 of 778



EP 0 803 826 A2 

Description 

A portion of the disclosure of this patent document contains material which is subject to copyright protection. Th 
copyright owner has no objection to the facsimile reproduction by anyone of the patent document or the patent disclo-

5 sure, as it app ars in the Patent and Trademark Office patent file or records, but otherwise reserves all copyright rights 
whatsoever. 

FIELD OF THE INVENTION 

to The present invention relates to computer graphical display of motion video and, in particular; to a method and 
apparatus for facilitating inclusion of motion video in multimedia computer displays. 

BACKGROUND OF THE INVENTION 

t5 Video servers, including networked video servers, transmit "bit streams• to a video client. Such bit streams, which 
are sometimes referred to as •streams, • generally represent video and/or audio signals which represent titles in a 
library of multimedia sources. Examples of titles of such a library typically include recordings of motion pictures. In 
general, a video server receives from a video client a request for a particular title and transmits a stream of the particular 
title to the video client. An example of a video client is a set top box which is generally known and which decodes the 

20 stream received from the video server and transmits the decoded signal to a connected television. The requesting of 
a particular title, receiving the stream of the particular title, and decoding the stream for display on a television are 
collectively and generally referred to as video on demand. 

Examples of such video on demand servers are described in U.S. Patent Application Serial Number 08/572,639, 
filed December 14, 1995 by Kallol Mandai and Steven Kleiman and entitled "Method and Apparatus for Delivering 

25 Simultaneous Constant Bit Rate Compressed Video Streams at Arbitrary Bit Rates with Constrained Drift and Jitter• 
(hereinafter the '639 Application) and in U.S. Patent Application Serial Number 08/572,648, filed December 14, 1995 
by Kallal Mandai and Steven Kleiman and entitled "Method and Apparatus for Distributing Network Bandwidth on a 
Video Server for Transmission of Bit Streams Across Multiple Network Interfaces Connected to a Single Internet Pro­
tocol (IP) Network" (hereinafter the '648 Application). Both the '639 Application and the '648 Application are incorporated 

30 herein in their entirety by reference. 
The popularity of the Internet global network is growing extremely rapidly, and perhaps the most popular protocol 

of the Internet is the Hyper Text Transfer Protocol (HTTP) of the World Wide Web. According to the HTTP protocol of 
the World Wide Web, documents, which are generally referred to as •pages. • incorporate text, graphical images, sound, 
and motion video which, when viewed, form a multimedia presentation to user. Such pages are typically viewed using 

35 a World Wide Web browser, which is a computer process capable of retrieving HTTP pages and presenting the contents 
of such pages to a user of a computer system through output devices such as a computer video display device and a 
computer audio circuit coupled to one or more audio speakers. An example of a World Wide Web browser is the 
Netscape browser available from Netscape Communications Corporation of Mountain View, California. 

To display.motion video, conventional browsers typically (i) transfer to the computer system in which the browser 
40 executes an entire data file which includes data representing a title and (ii) subsequently initiate execution of a player 

computer process which displays the title to the user on a computer display device. The player computer process is 
separate from the browser and therefore displays the motion video of the title outside of the page displayed by the 
browser. In addition, transferring the entire data file prior to displaying the motion video of the title delays substantially 
the display of the motion video since such data files are typically quite large, e.g., typically 1.8 gigabytes of data to 

45 represent a two-hour, VHS-quality motion picture. 
Currently, no browser is capable of seamlessly integrating motion video streams into a page of the World Wide Web. 

SUMMARY OF THE INVENTION 

50 In accordance with the present invention, a computer process which requests streams of motion video titles and 
decodes and displays the motion video signals of the stream for display in a computer display device is constructed 
in the form of an apple! of a multimedia document viewer such as a World Wide Web browser. Accordingly, a designer 
of muHimedia documents such as HTML pages can easily incorporate motion video titles into such HTML pages by 
specifying a few parameters of a desired title or a desired portion of a title to be requested from a video server. The 

55 specification of the parameters is in the general form of a well-known parameter specification format dictated by the 
particular interface of the computer instruction language in which the apple! is written. 

The apple! builds bit stream control signals from the specification of the title or the portion of the title. The bit stream 
control signals request transmission of the title or the portion of the title from a bit stream server such as a video server 

2 
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and ar in a fonn appropriate for processing by th bit stream server. The apple! tmnsmits the bit stream control signals 
to the bit stream server to thereby request that th bit stream server initiate transmission of a bit stream r presenting 
the requested title or the requested portion of th title. 

The applet also builds decoder control signals from the specification of the title or the portion of the title. The 
s decoder control signals direct a bit stream decoder to receive the requested bit stream from the bit stream server and 

to decode a motion video signal from the bit stream. Th apple! transmits the decoder control signals to the decoder 
to cause the decoder to receive the bit stream and to decode the motion video signal from the bit stream. 

By using an apple! of a multimedia document viewer to request and control receipt by a decoder of a motion video 
bit stream and to control decoding of the motion video bit stream by the decoder, a designer of a multimedia document 

10 can easily and conveniently include motion video images in multimedia documents. In addition, since the applet trans­
mits bit stream control signals to a video server, the motion video signals which can be incorporated into a multimedia 
document are any such motion video signals stored in such a video server. Such video servers will likely include a 
large number and wide variety of motion video signals, thereby providing a wealth of motion video content for inclusion 
in multimedia documents. 

15 The present invention will now be further described, by way of example, with reference to the accompanying 
drawings, in which:-

Figure 1 is a block diagram of a computer system which is connected to a video server through a network and 
which includes a multimedia document viewer which in tum processes an apple! to include motion video images in a 
representation of a multimedia document in accordance with the presenting invention. 

20 Figure 2 is a block diagram showing the multimedia document viewer, apple!, and video server of Figure 1 in 
greater detail: 

Figure 3 is a block diagmm of an applet tag of Figure 2 in greater detail. 
Figure 4 is a block diagmm of the applet of Figure 2 in greater detail. 

25 DETAILED DESCRIPTION 

In accordance with the present invention, a multimedia document 206 (Figure 2) includes an apple! 214 which 
causes a multimedia document viewer 202 to execute an applet 212. Execution of applet 212 requests transmission 
of a bit stream of a particular title from a video server 250 and controls receipt and decoding of the bit stream by a 

30 decoder 204. Decoder 204, in response to control signals received from apple! 212, decodes the received bit stream 
to produce a motion video image and displays the motion video image as an integral part of the representation of 
multimedia document 206. To include a motion video image as an integral part of a multimedia document, a designer 
of the multimedia document simply includes in the multimedia document an applet tag, e.g., applet tag 214, which 
specifies (i) apple! 212, (ii) video servoer 250 as the source of a bit stream, and (iii) the particular bit stream to request 

35 from video server 250. A brief description of the operating environment of multimedia document viewer 202 and applet 
212 facilitates appreciation ofthe present invention. 

Figure 1 is a block diagmm of a computer system 100 which is generally of the architecture of most computer 
systems available today. Computer system 100 includes a processor 102 which fetches computer instructions from a 
memory 104 through a bus 106 and executes those computer instructions. In executing computer instructions fetched 

40 from memory 104, processor 102 can retrieve data from or write data to memory 104, display infonnation on one or 
more computer display devices 130, or receive command signals from one or more user-input devices 120. Processor 
102 can be, for example, any of the SPARC processors available from Sun Microsystems, Inc. of Mountain View, 
California. Memory 104 can include any type of computer memory including, without limitation, randomly accessible 
memory (RAM), read-only memory (ROM), and storage devices which include magnetic and optical storage media 

45 such as magnetic or optical disks. Computer 100 can be, for example, any of the SPARCstation workstation computer 
systems available from Sun Microsystems, Inc. of Mountain View, California. 

Sun, Sun Microsystems, the Sun Logo, Java and Hot Java are trademarks or registered trademarks of Sun Mi­
crosystems, Inc. in the United States and other countries. All SPARC trademarks are used under license and are 
trademarks of SPARC International, Inc. in the United States and other countries. Products bearing SPARC trademarks 

50 are based upon an architecture developed by Sun Microsystems, Inc. 
Computer display devices 130 can include generally any computer display device such as a printer, a cathode my 

tube (CRT), light-emitting diode (LED) display, or a liquid crystal display (LCD). User input devices 120 can include 
generally any user input device such as a keyboard, a keypad, an electronic mouse, a trackball, a digitizing tablet, 
thumbwheels, a light-sensitive pen, a touch-sensitive pad, or voice-recognition circuitry. 

55 Computer system 100 also includes network access circuitry 140 which is coupled to processor 102 and memory 
104 through bus 106 and which is coupled to a network 150. In accordance with control signals received from processor 
102 through bus 106, network access circuitry 140 coordinates transfer of data through network 150 between network 
access circuitry 140 and similar network access circuitry (not shown) in computer 1008 or other computer systems 
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coupled to com put r syst m 100 through network 150. Th transfer of data through network 150 is conventional. Since 
a video stream r pres nting a VHS-quality motion picture encoded in MPEG-1 format has a bit rat of approximately 
1.5 Mbit/second to 2 Mbit/second, a useful minimum threshold is that network access circuitry 140 is capable of r -
ceiving data at a rate of at least 2 Mbit/second. Higher quality motion video images hav bit rates as high as 8 MbiV 

5 second or high r. Ther fore, in one mbodiment, network ace ss circuitry 140 is capable of receiving data at a rate of 
at least 8 MbiVsecond. Network access circuitry 140 can be generally any circuitry Which is used to transfer data 
between a computer system and network such as computer system 100 and network .150 and can be, for example, 
an Ethernet controller chip. 

A number of computer processes execute in processor 102 from memory 104, including a multimedia document 
10 viewer 202 and a decoder 204. Multimedia document viewer 202 is a computer process which reads a multimedia 

document 206 and displays the multimedia information specified in multimedia document 206 in one or more of com­
puter display devices 130. In one embodiment, multimedia document 206 is a document in HTML format and multimedia 
document viewer 202 is an HTML viewer such as the Netscape World Wide Web browser available from Netscape 
Communications Corporation of Mountain View, California. Multimedia document viewer 202 and multimedia document 

15 206 are shown in greater detail in Figure 2. 
Multimedia document viewer 202 retrieves data and tags from a multimedia document such as multimedia docu­

ment 206. A tag is data which is not itself substantive content of a multimedia document but instead provides format 
information and can include specification of substantive content which is to be included in the multimedia document 
and which is located in memory 104 outside of multimedia document 206. For example, a tag can specify a file stored 

20 in memory 104 as containing a graphical image Which is to be included as substantive content of multimedia document 
206. The data and tags of multimedia document 206 collectively define the composition, including substantive content 
and formatting, of multimedia document 206; and multimedia document viewer 202 displays such substantive content 
in one or more of computer display devices 130 (Figure 1) in accordance with the data and tags of multimedia document 
206. In one embodiment, multimedia document 206 is an HTML document, and the data and tags of multimedia doc-

25 ument 206 comport with the HTML language. Multimedia document 206 includes an apple! tag 214 (Figure 2) which 
specifies an apple! 212 and a number of operational characteristics of applet212 as described more completely below. 

Multimedia document viewer 202 includes an applet interpreter 210 which retrieves from applet 212 computer 
instructions and translates such computer instructions into computer instructions of a form appropriate for execution 
by processor 102 (Figure 1) and submits the translated computer instructions to processor 102 for execution. In one 

30 embodiment, applet interpreter 210 (Figure 2) translates and submits for execution a single computer instruction of 
apple! 212 prior to translation and submission for execution of a subsequent computer instruction of applet 212. Apple! 
interpreter 210 can be, for example, the Java applet interpreter or the Hot Java World Wide Web browser available 
from Sun Microsystems, Inc. and, in such an embodiment, apple! 212 comports with the Java computer instruction 
language interpreted by the Java apple! interpreter. As described more completely below, applet 212 is a novel applet 

35 which, when executed by processor 102 (Figure 1) through applet interpreter 210 (Figure 2), requests a title from a 
video server 250 and causes the received bit stream representing the requested title to be decoded in a decoder 204 
and displayed in a computer display device ~san integral part of a multimedia display of multimedia document 206. 

In executing the computer instructions of apple! 212, applet interpreter 210 transmits, through network 150 (Figure 
1 ), control signals to an applications programming interface (API) 252 (Figure 2) of a video server 250 which executes 

40 within a computer system 160 (Figure 1). Illustrative examples of video server 250 of computer system 160 are de­
scribed in the '639 and '648 Applications. API252 (Figure 2) of video server 250 implements a remote procedure calling 
(RPC) protocol in which API 252 controls video server 250 in response to control signals received by API 252. For 
example, in response to control signals Which request a title and Which are transmitted to API 252 by apple! interpreter 
210, API 252 causes a bit pump 254 of video server 250 to initiate transmission through network 150 (Figure 1) to 

45 decoder 204 (Figure 2) of a bit stream representing the requested title. In addition, API 252 can transmit to applet 
interpreter 210 status information regarding a title stored within video server 250 or regarding a bit stream transmitted 
by bit pump 254 in response to control signals requesting such status information. 

Decoder 204 is a computer process executing within processor 102 (Figure 1) from memory 104. Decoder 204 
receives data representing a motion video display encoded in a particular format. In one embodiment, decoder 204 is 

so the MPEG Expert (MPX) decoder available from Applied Vision and decodes motion video signals according to the 
MPEG~1 encoding format. Applet interpreter 210 transmits to decoder 204 control signals Which control the decoding 
by decoder 204 of the bit stream received from bit pump 254 of video server 250. Specifically, applet interpreter 210 
transmits to decoder 204 control signals directing decoder 204 to start or stop decoding the bn stream received from 
bit pump 254 or specifying characteristics of the bit stream received from bit pump 254 such as the bit rate, encoding 

55 format, and the coordinates of a particular location within one or more of computer display devices 130 (Figure 1) in 
which to display the decoded motion video images. In addition, applet 212 determines which communications port 
through network access circuitry 140 (Figure 1) the bit stream is to be received and transmits to decoder 204 (Figure 
2) control signals identifying the selected communications port. Applet 212 can therefore determine which communi-
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cations ports are used by other applications and can avoid conflicts resulting from access of decoder 204 of a com­
munications port by selecting a communications port which is not used by another computer process of comput r 
system 1 00 (Figure 1 ). 

Apple! tag 214 is shown in greater detail in Figure 3. Apple! tag 214 includes a number of fields which collectively 
5 define a bit stream to be received and decoded for display by decoder 204 (Figure 2). A field is a collection of data 

which collectively define a item of information. Applet tag 214 includes (i) an applet identifier field 302. (ii) a width field 
304, (iii) a height field 306, (iv) a server identifier field 308, and (v) an encoding format field 310. Apple! tag 214 can 
also include any of the following optional fields: (vi) a title field 312, (vii) an image field 314, (viii) a play/pause field 
316, (ix) a start field 318, and (x) a duration field 320. 

10 Applet identifier field 302 specifies apple! 212 as the apple! to be retrieved and executed by apple! interpreter 210. 
Width field 304 and height field 306 specify the width and height, respectively, in display coordinate space of a computer 
display device, i.e., specify the size of the viewport in which the decoded motion video image is displayed. Server 
identifier field 308 specifies video server 250 (Figure 2) as the source of the desired bit stream. Encoding format field 
310 (Figure 3) specifies the particular encoding format, e.g., MPEG1SYS encoding format, altha bit stream received 

15 by decoder 204 (Figure 2). Title field 312 (Figure 3) specifies the particular title to be retrieved from server 250 (Figura 
2). Alternatively, title field 312 can specify the address of a multicast bit stream. 

Image field 314 (Figure 3), if included, specifies a still video image to be displayed in the space specified by width 
field 304 and height field 306 if the title specified by title field 312 is unavailable. Play/pause field 316, if included, 
specifies whether the motion video image received from video server 250 (Figure 2) is initially in a play state or in a 

20 paused state. Start field 318 (Figure 3), if included, specifies an offset into the title of a portion of the title, i.e., the point 
within the title at which the bit stream should begin. For example, start field 318 can specify that the requested bit 
stream begin at 3 minutes and 10 seconds into the title. Duration field 320, if included specifies the duration of a desired 
portion of the title. For example, duration field 320 can specify that a 30-minute portion of the title is requested. In one 
embodiment, start field 31 8 and duration field 320 are specified in terms of an integer number of nanoseconds. 

25 Thus, by specifying the few fields described above and shown in Figure 3, a designer of multimedia document 206 
can include as an integral part of multimedia document 206 a motion video image retrieved from video server 250. The 
following is an illustrative example of applet tag 214 in HTML format. 

<apple! code="SunMediaCenterPiayer.class• width=704 height=520> 
30 <param name=port value="1973"> 

35 

<par am name=format value="MPEG 1 SYS"> 
<param name=host value="sqas-6"> 
<param name=img value="limages/bkgx.gif"> 
<lapplet> 

Apple! 212 (Figure 2) includes computer instructions which, when executed, request a title from video server 250 
and control decoding and display of the decoded motion video signals by decoder 204 and is shown in greater detail 
in Figure 4. The computer instructions of apple! 212 are organized into various levels, each of which defines a respective 
component of the behavior of applet 212. Applet 212 includes a player level 402, an AP11evel404, a decoder level 

40 406, and a detailed decoder level 408. 
Player level 402 includes computer instructions which, when executed, implement a graphical user interface in 

which a user can control the bit stream received by video server 250 (Figure 2) and the display of the decoded motion 
video signals of the bit stream by physical manipulation of one or more of user input devices 120 (Figure 1). In one 
embodiment, the computer instructions of player level 402 (Figure 4), when executed, cause graphical and/or textual 

45 representation of control mechanisms to be displayed in one or more of computer display devices 130 (Figure 1 ). Such 
control mechanisms are known and conventional and include, without limitation, virtual buttons, pull<lown menus, 
virtual radio buttons, virtual check boxes, and sliding scroll bars. In a conventional manner, a user activates one or 
more of such control mechanisms by physical manipulation of one or more of user input devices 120 (Figure 1) and 
such physical manipulation results in receipt by player level402 (Figure 4) of applet 212 of signals and/or data repre-

50 senting such activation. 
API1evel404 includes computer instructions which, when executed, implement the RPC protocol of API252 (Figure 

2) of video server 250 and invoke RPC calls to API 252 to control the bit stream transmitted by bit pump 254 in ac­
cordance with interaction of a user with the graphical user interface implemented by player level402 (Figure 4). 

Decoder level406 and detailed decoder level408 collectively control operation of decoder 204 (Figure 2), generally 
55 controlling the decoding of the bit stream received from video server 250 by decoder 204 and the display in a computer 

display device of the decoded {TlOtion video image. Decoder level 406 includes computer instructions and data struc­
tures which. are not specific to any particular decoder, while detailed decoder level408 includes computer instructions 
and data structures which are specific to decoder 204. It is generally preferred that detailed decoder level 408 is as 
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small and simple as possible such that the majority of computer instructions of decoder levels 406 and 408 ar included 
in decoder level 406. Accordingly, adapting applet 212 (Figure 2) to operat in conjunction with a decoder oth r than 
decoder 204 requir s modification of only detailed decoder level 408 and, therefor , as littl modification as possible. 

App ndix A is a computer sourc code listing of a preferred embodiment of applet 212. Th modules of Appendix 
s A ar written in the Java apple! computer instruction language developed by Sun Microsystems, Inc. of Mountain View, 

California. The computer instructions of the Java applet computer instruction language are object-oriented, and each 
of the modules of Appendix A represents a respective class of objects. Player level402 (Figure 4), in this embodiment, 
includes classes SunMediaCenterPiayer, Player, and PositionSiider as defined in the computer source code listing of 
Appendix A. API level 404, in this embodiment, includes classes MsmPiayer, MsmSession, MsmAccessRight, Msm-

10 Persistence, MsmPiaylist, MsmToString, Msmltem, MsmTrtleltem, MsmDeadAirltem, MsmException, XdrBiock, and 
PortMapper as defined in the computer source code listing of Appendix A. Decoder level 406, in this embodiment, 
includes classes Decoder and Decoderlmpl as defined in the computer source code listing of Appendix A. Detailed 
decoder level408, in this embodiment, includes class MpxDecoderlmpl as defined in the computer source code listing 
of Appendix A. 

15 In the preferred embodiment of the present invention defined by Appendix A, a module "loop• includes computer 
instructions of the C computer instruction language and defines a loop computer process which executes independently 
of multimedia document viewer 202 (Figure 2). The loop computer process cooperates with multimedia document 
viewer 202 and decoder 204 to request and receive from video server 250 bit streams representing multicast motion 
video signals. 

20 The above description is illustrative only and is not limiting. The present invention is therefore defined solely and 
completely by the appended claims together with their full scope of equivalents. 
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APPENDlXA 

5 

SunMediaCenterPiayer 

/* 
10 * @ ( #) SunMediaCenterPlayer. java 

* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

15 * author Christopher Lindblad 

20 
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* 
*I 

import java.applet.*; 
import java.awt.*; 
import java.net.*; 
import java.io.*; 
import COM.Sun.isg.smcjc.*; 

public class SunMediaCenterPlayer extends Applet { 
private Player player; 
private TextArea reporter; 
private Thread thread; 

public SunMediaCenterPlayer(J { 
setLayout(new BorderLayout()); 
player= new Player(); 
add("Center", .player); 

t 

public synchronized void init() { 
if (reporter !=null && reporter.getParent() 

remove(reporter); 

try 

reporter.setText(""); 
validate(); 

int port=getParameterint("port",-1); 
int vc=getParameterint("vc",-1); 

if (vc!=-1) { 
player.init( 
getParameterRequired ("host") , 
getParameterRequired("title"), 

7 

this) { 
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getParameterLong("start", OL), 
getParameterLong("duration", OL), 
getParameterString("loop", 

"false") .equalsignoreCase("true"), 
getParameterString("cmd", "play"), 
getParameterimage("img", null), 

VC, !I II I 

getParameterURL("CC"), 
getParameterRequired("interface")); 

}else{ 
if (port==-1) { 

player.init( 
getParameterRequired("host"), 
getParameterRequired("title"), 
get~arj.meterLong ("start", OL), 
getParameterLong ("duration", OL), 
getParameterString("loop", 

"false") . equalsignoreCase ("true"), 
getParameterString("cmd", "play"), 
getParameterimage("img", null), 

port,"", 
getParameterURL("CC"},null); 

} 
} 

} 

}else{ 
player.init( 
getParameterRequired("host"}, 
"none",OL,OL,false,"play", 
getParameterlmage("img", null), 

port, 
getParameterRequired("format"), 

getParameterURL("CC"),null); 

catch (IOException e) { 
report(e, "parsing Sun MediaCenter player parameters"); 

public synchronized void start() { 
try player.start(); catch (IOException e) 

report(e, "starting a Sun MediaCenter player"); 

public synchronized void stop() { 
try player.stop(); catch (IOException e) 

report(e, "stopping a Sun MediaCenter player"); 

a 
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private String getParameterRequired(String key) throws 
IOException { 

String val= getParameter(key); 
5 if (val ~= null) return val; 

to 
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throw new IOException("missing required parameter"+ key); 
} 

private int getParameterlntRequired{String key) throws 
IOException { 

String val= getParameter(key); 
if (val != null) 

try return Integer.parselnt(val); catch 
{NumberFormatException e) 

throw new IOException( 
_ ·~arameter " + key + " is not a valid int: " + 

val); 
; 

throw new IOException("missing required parameter .. + key); 
} 

private URL getParameterURL(String key) { 
URL res=null; 

String val= getParameter(key); 
if (val == null) return null; 

try res=new URL(val); 
catch (MalformedURLException e) try res=new 

URL(getDocumentBase(),val); 
catch (MalformedURLException f) 

System.out.println("MalformedURLException"); 
return res; 

private String getParameterString(String key, String dfltl { 
String val= getParameter(key); 
if (val == null) return dflt; 
return val; 

} 

private int getParameterint(String key, int dflt) throws 
IOException ( 

String val= getParameter(key); 
if (val == null) return dflt; 
try return Integer.parseint{val); catch 

(NumberFormatException e) 
throw new IOException( 

.. parameter .. + key+ .. is not a valid int: .. +val); 

9 
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private long getParameterLong(String key, long dflt) throws 
IOException ( 

String val= getParameter(key); 
s if (val == null) return dflt; 

e) 
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try return Long.parseLong(val); catch (NumberFormatException 

throw new IOException( 
"parameter"+ key+" is not a valid long: "+val); 

private Image getPararneter!mage(String key, Image dflt) ( 
String val= getParametet(key); 
if (val == null) return dflt; 
return getlma~~(getDocumentBase(), val); 

} 

private synchronized void report(Exception e, String doing) 
ByteArrayOutputStream os =new ByteArrayOutputStream(); 
PrintStream ps =new PrintStream(os); 
ps.print("An error occurred while"); 
ps.print(doing); 
ps.println(":"); 
e.printStackTrace(ps); 
if (reporter == null) ( 

reporter= new TextArea(""); 
reporter.setEditable(false); 

} 
reporter.appendText(os.toString()); 
if (reporter.getParent() !=this) ( 

} 
} 

·add("North", reporter); 
validate() ; 

10 
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I* 
* @(#)Player.java 
+ 

* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
+ 

* version l.lsc 
* author Christopher Lindblad 
* author Stephane CACHAT 
+ 

*/ 

package COM.Sun.isg.smcjc; 

import java.applet.*; 
import java.awt.*; 

( Msm API & Mpx API ) 
(Closed Caption & Multicasting) 

20 import java.io.*; 
import java.net.*; 
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public class Player extends Panel implements Runnable { 
private long playDuration; 
private long startOffset; 
private long seekPosition; 
private long tellPosition; 
private double tellPositiond; 
private MsmPlayer player; 
private String host; 
private String titleName; 
private String msg; 
private String format; 
private Image img; 
private Thread thread; 
private Panel controlLine; 
private Panel controlButtons; 
private TextArea reporter; 
private Decoder decoder; 
private PositionSlider positionSlider; 
private Button[] buttons; 
private int cmd = 999; 
private int initialCmd; 
private int port; 
private boolean loop; 
private boolean Msm; 
private URL CC; 
private List CCt; 

11 
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private int ccz~o; 
private String[] CCb=new String[1024); 
private Double[) CCi~new Double[1024); 
private int ccl~o; 
private int CCo=O; 
private int CCm=O; 
private boolean playing = false; 
private TextField CCs; 
private String ATM; 

public Player() { 
setLayout(new BorderLayout()); 
decoder= new Decoder(); 
add("Center", decoder); 

} - " 
public synchronized void init( 
String host, String titleName, 
long startOffset, long playDuration, boolean loop, 
String cmd, Image img,int port,String format,URL CC,String 

throws IOException { 
URLConnection uc; 
Double d; 
String str; 
int i=O; 
int j=O; 

this.port=port; 
if ((port!=-l)&&(ATM==null)) { 

Msm=false; 
}else{ 

Msm=true; 
this.initialCmd parseCmd(crnd); 

} 
this.CC=CC; 
this.ATM;:::;ATM; 

this.host = host; 
this.titleName = titleName; 
this.startOffset = startOffset; 
this.playDuration = playDuration; 
this.loop = loop; 
this.img = img; 
this.format = format; 

if (CC!=null) ( 
CCt= new List(); 
CCt.minimumSize{6); 

12 
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cct.preferred5ize(6); 
uc= CC.openConnection(); 
DatainputStrearn in=new 

DatainputStrearn(uc.getinputStrearn()); 
str="-"; 

CCb[i]=new String("*"); 
CCi[i)=new Double(O.O); 
i++; 
while (in.available()>O) ( 

str=in.readLine(); 
while 

((str.trim() .length()==O)&&(in.available()>O)) str=in.readLine(); 
if (str! =null) { 

j=str. trim () . indexOf ( 1 1
); 

• i,.f (j>O) { 
CCb[i)=newString(str.substring(j+l)) .trim(); 

CCt.additem(CCb[i]); 

} 
} 

} 

if (CCb[i]==null) CCb[i]="*"; 
CCi[i)=new Double(str.substring(O,j) .trim()); 
i++: 

CCm=i-1; 
in. close() ; 

public synchronized void start() throws IOException { 
if (reporter !=null && reporter.getParent() == this) 

rernove(reporter); 
reporter.setText(""); 
validate () ; 

} 
if (thread == null) { 

cmd = initialCrnd; 

} 
} 

thread= new Thread(this); 
thread. start () ; 

public synchronized void stop() throws IOException { 
if (thread != null) 

} 
} 

thread = null; 
notify(); 

13 
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public synchronized boolean action(Event evt, Object arg) 
if (buttons != null && evt.target instanceof Button) { 

Button b = (Button)evt.target; 

} ; 

for (int i = 0; i < buttons.length; i++) 
if (b == buttons [i]) cmd = i; 

} 
notify(); 

if (CC != null && evt.target ==CCt) { 
seekPosition = (long) (new 

Double(CCi[CCt.getSelectedindex()J .doubleValue()*lO) .intValue())* 
100000000; 

cmd == SEEK; 
notify(); 

} ; - f< 

if (CC != null && evt.target==CCs) 
if (CCl<CCm) { 

CCz=CCl+l; 
}else( 

CCz=O; 
} ; 

while((CCz!=CCl)&&(CCb[CCz) .indexOf(CCs.getText())<O)) 
CCz++; 
if (CCz>CCm) CCz=O; 

} 
if (CCb[CCz].indexOf(CCs.getText())>=O) { 

cct.select(CCz); 
cct.makeVisible(CCz+l); 

seekPosition = (long) (new 
Double(CCi[CCt.getSelectedindex()] .doubleValue()*lO) .intValue())* 
100000000; 

cmd = SEEK; 
notify(); 

} 

return true; 
} 

private void setConnect(MsmConnect connect) throws 
IOException { 

try { 
player.setConnect(connect); 

} catch (MsmException e) { 
/* Try it with destTiAddr in beta 0.5 syntax. */ 

System.out.println("DesTiAddr="+connect.destTiAddr); 
InputStream is = new 

14 
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StringBufferinputStream(connect.destTiAddr); 
StreamTokenizer st =new StreamTokenizer(is); 
String host; 

} 
} 

int udpport; 
if(ATM==nulll { 

if (st.nextToken() == StreamTokenizer.TT WORD && 
st.sval.equals("host"l && 
st.nextToken() == '=' && 
st.nextToken() == StreamTokenizer.TT WORD && 
(host • st.sval) != null && -
st.nextToken() == ',' && 
st.nextToken() == StreamTokenizer.TT WORD && 
st.sval.equals("udpport") && -
st.nextToken() == '=' && 
st.nextTaken() == StreamTokenizer.TT NUMBER && 
(udpport = (int)st.nvall != 0) { -
connect.destTiAddr = "beO,"+host+","+udpport; 
player.setConnect(connect); 

} else { 
throw e; · 

} 
}else{ 
throw e; 
} 

public synchronized void run() { 
Thread currentThread = Thread.currentThread(); 
MsmSession session = null; 
MsmTitle title = null; 

Msm!tem[) items = null; 
int speed=O; 

if (Msm) { 
controlButtons =new Panel(); 

controlButtons.setLayout(new FlowLayout{)); 
controlButtons.add(cmds[PAUSE], new 

Button(labels[PAUSE])); 
controlLine =new Panel(); 
controlLine.setLayout(new BorderLayout()); 
controlLine.add("East", controlButtons); 
positionSlider =new PqsitionSlider(this); 
controlLine.add("Center", positionSlider); 
add{"South", controlLine); 

if {CC!=null) ( 
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Panel CCp=new Panel(); 
CCp.setLayout(new BorderLayout()); 
Panel CCq;new Panel(); 
CCq.setLayout(new BorderLayout()); 

CCs= new TextField(15); 
CCs.isEditable(); 

CCq.add("South", CCs); 
Label l=new Label("Search"); 

CCq.add("Center", ll; 
CCp.add("East",CCq); 
ccp.add("Center",CCt); 

controlLine.add("North",CCp); 
} 

- .. 
if (Msm) { 

items= new Msmitern[l); 
session= new MsmSession(host); 
title= session.getTitleStatus(titleName); 
if (playDuration == OL) playDuration = 

title.totalPlayDuration; 
format=title.format; 

} 
decoder.init(format, img,host,port,ATM); 
if (Msm) { 

titleinit(title); 
player= new MsmPlayer(session, info(), 

MsrnPlayer.TIME MAXTIME); 
player.setPersistence(new MsrnPersistence( 

MsmPersistence.TYPE NONE, 
MsrnPlayer.TIME MAXTIME)); 

iterns[O] = new MsmTitleitem( 
titleName, playDuration, startOffset, playDuration, 
playDuration, false, true, title.maxBitRate); 

player.setPlaylist(new MsmPlaylist( 
MsrnPlayer.TIME CURRENT, loop, 0, 

MsmPlayer.TIME MAXTIME, -
It ems , 0 , 0 ) l ; 

setConnect(new MsmConnect( 
decoder.destTiAddr(), decoder.encap(), 

title.maxBitRate)); 
playing = false; 
speed = MsmPlayer.SPEED FORWARD; 

}else{ -
invalidate ( l; 
validate(); 
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} 
while (currentThread == thread) { 

switch {crnd) 
s case NOP: ( 

if {Msrn) ( 
MsrnPlayStatus status = 

player.getPlayStatus(); 
if (tellPosition != status.currentPosition) 

10 tellPosi tion = status. currentPosi tion; 
positionSlider.repaint(); 
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} 

tellPositiond=(tellPosition/1000000000)+3.0; 
if (CC!=null) { 

- ... CCo=CCl; 
while 

((CCi[CCl+l).doubleValue()<tellPositiond)&&(CCl+l<CCmJ J 
while 

((CCi[CCl).doubleValue()>tellPositiond)&&(CCl>O)) CCl--; 
if (CCo!=CCl) { 

CCt.select(CCl-1); 
CCt.makeVisible(CCl); 

} 

CCl++; 

player.setPersistence(new MsmPersistence( 
MsrnPersistence.TYPE NONE, 
status.currentDate+60*1000000000L)); 

break; 

case PAUSE: ( 
decoder.pause(); 
if (Msrn) player.pause(MsrnPlayer.TIME CURRENT); 
decoder.flush(); -
playing == false; 
decoder .play(); 
break; 

} 
case GOTO START: { 

tellPosition = OL; 
if (Msrn) positionSlider.repaint(); 
decoder.stop(); · 
if (Msm) player.play(MsmPlayer.SPEED FORWARD, 

OL, -
OL, 
MsmPlayer.TIME CURRENT); 

decoder.flush(); -
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break; 
} 
case GOTO END: ( 

tellPosition = playDuration; 
if (Msm) positionSlider.repaint(); 
decoder. stop() ; 
if (Msm) player.play(MsmPlayer.SPEED REVERSE, 

playDuration, -
OL, 
MsmPlayer.TIME CURRENT); 

decoder.flush(); -
break; 

case SEEK: { 

} 

tell~osition = seekPosition; 
if (Msm) positionSlider.repaint(); 
if (playing) { 
decoder.flush(); 
if (Msm) player.play(speed, 

seekPosition, 
MsmPlayer.TIME MAXTIME, 
MsrnPlayer.TIME=CURRENT); 

} else { 
long duration = SEEKDURATION; 
long position = seekPosition-duration; 
if (position < OL) f 

duration += position; 
position -= position; 

} 
decoder.play(); 
decoder.flush(); 
if (Msm) player.play(MsrnPlayer.SPEED FORWARD, 

position, -

break; 

duration, 
MsrnPlayer.TIME_CURRENT); 

default: ( 
decoder.play(); 
decoder.flush(); 
if (Msrn) { 

speed = cmd; 
player.play(speed, 

MsmPlayer.TIME CURRENT, 
MsmPlayer.TIME-MAXTIME, 
MsmPlayer.TIME=CURRENT); 
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playing = true; 

} 
} 
cmd = NOP; 

if (CC!=nulll 
if (CCo!=CCl) { 

cct.select(CCl-1); 
CCt.makeVisible(CCll; 

try wait(100); catch (InterruptedException e); 
} 

catch (Exception e) { 
report(e, "communicating with a Sun MediaCenter 

server"); _ ~ 

} finally { 
try { 

player") ; 

try decoder.stop(); catch (Exception e) 
report(e, "stopping a video decoder"); 
· if (Msm) { 

} 

if (player != null) { 
try player.delete(); catch (Exception e) 
report(e, "deleting a Sun MediaCenter 

player = null; 
} 

} finally { 
if (Msm) { 

if (session != null) { 
try session.close(); catch (Exception e) 
report(e, "closing a Sun MediaCenter 

connection"); 

} 
} 

/* 
* Callback from the PositionSlider. 
* Unsynchronized to avoid deadlock. 
* @return value between 0 and 1 indicating where in the file 

we are. 
*I 

public double tell() ( 
~ if (playDuration == OL) return O.OD; 

55 
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return (double)tellPosition I (double)playDuration; 
} 

/* 
* Callback from the PositionSlider. 
* Seek to a relative position in a file. 
* @pararn position Value between 0 and 1 
* indicating where in the file to go. 
*I 

public synchronized void seek(double position) 
if (playDuration == 0) return; 

} 

seekPosition = (long) (position*playDuration); 
crnd = SEEK; 
notify(); 

private String info() throws UnknownHostException ( 
String hostName = 

InetAddress.getLocalHost() .getHostName(); 

.. )"; 

String javaVersion = Systern.getProperty("java.version"); 
String javaVendor = System.getProperty("java.vendor"); 
String osArch = System.getProperty("os.arch"); 
String osName = System.getProperty("os.narne"); 
String osVersion = System.getProperty("os.version"); 
return hostNarne 

+ "Java "+ javaVersion + " (" + javaVendor + ")" 
+ " (" + osArch + " " + osNarne + " " + osVersion + 

private void addButton(int i) { 
buttons[i] =new Button(labels[i]); 
controlButtons.add(crnds(i], buttons[i)); 

} 

/** 
* Initialize for a title. 
* @param title The title to play. 
*I 

private void titleinit(MsmTitle title) throws IOException { 
controlButtons.removeAll(); 
buttons= new Button[labels.length]; 
for (int i = MsmPlayer.SPEED SLOWEST FORWARD; 

i <= MsmPlayer.SPEED SCENE FORWARD; 
i++) { - -

if (title.speedScale[i] != 0) { 
addButton(GOTO_START); 
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} 

break; 
} 
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for (int i = MsmPlayer.SPEED SCENE REVERSE; 
i <= MsmPlayer.SPEED SLOWEST REVERSE; 
i++) { - -

if (title.speedScale[i] != 0) addButton(i); 
} 

addButton(PAUSE); 
for (int i = MsmPlayer.SPEED SLOWEST FORWARD; 

i <= MsmPlayer.SPEED SCENE FORWARD; 
i++) { - -

if (title.speedScale[i] != 0) addButton(i); 
} 
for (int i ~ ~mPlayer.SPEED SCENE REVERSE; 

i <= MsmPlayer.SPEED SLOWEST REVERSE; 
i++) { - -

if Ctitle.speedScale[i) !== O) ( 
addButton(GOTO END); 
break; -

} 
} 

I* recompute layout *I 
controlLine.invalidate(); 
invalidate(); 
validate () ; 
I* resize if we need to */ 
Component c = getParent(); 
while (c != null) { 

if (c instanceof Applet) 

} 
} 

Dimension ps = c.preferredSize(); 
Rectangle b = c.bounds(); 
if (ps.width != b.width II ps.height != b.height) 

II This wedges Netscape Navigator 2.0 
II c.resize(ps.width, ps.height); 

break; 
} 

private void report(Exception e, String doing) { 
ByteArrayOutputStream os =new ByteArrayOutputStrearn(); 
PrintStrearn ps =new PrintStream(os); 
ps.print("An error occurred while"); 
ps.print(doing); 
ps.println(":"); 
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e.printStackTrace(ps); 
if (reporter == null) { 

reporter= new TextArea(""); 
reporter.setEditable(false); 

} 
reporter.appendText(os.toString()); 
if (reporter.getParent() != this) ( 

} 
} 

add("North"l reporter); 
validate() ; 

private int parseCmd(String cmd) throws IOException 
for (int i = 0; i < cmds.length; i++) ( 

if (cmd •. equalsignoreCase (cmds [i))) return i; 
} 
throw new IOException("Not a valid Player command: "+cmd); 

} 

private static final long SEEKDURATION = 4000000000L; 

~ private static final int PAUSE = 16; 
private static final int GOTO START = 17; 
private static final int GOTO-END = 18; 
private static final int SEEK-= 19; 
private static final int NOP = 20; 
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private static 
"1<<<<"1 
"<<<<"I 
"<<<"I 
"<<", 
"<"I 
"I<", 
"I I<" I 
"II I<", 
II> I I I "I 
">I I" I 
">I", 
">", 
">>", 
">>>", 
">>>>", 
">>>>I", 
II I I II, 
"II<<<<", 
">>>>I I", 

final String[] labels = { 
II MsmPlayer.SPEED SCENE REVERSE 

II MsmPlayer.SPEED FASTEST REVERSE 
II MsmPlayer.SPEED-FASTER REVERSE 
II MsmPlayer.SPEED-FAST REVERSE 

II MsmPlayer.SPEED REVERSE -
II MsmPlayer.SPEED SLOW REVERSE 
II MsmPlayer.SPEED-SLOWER REVERSE 
II MsrnPlayer.SPEED-SLOWEST REVERSE 
II MsmPlayer.SPEED-SLOWEST-FORWARD 
II MsmPlayer.SPEED-SLOWER FORWARD 
II MsmPlayer.SPEED-SLOW FORWARD 

II MsmPlayer.SPEED FORWARD -
II MsmPlayer.SPEED FAST FORWARD 
II MsmPlayer.SPEED-FASTER FORWARD 
I! MsmPlayer.SPEED-FASTEST FORWARD 

II MsmPlayer.SPEED SCENE FORWARD 
II PAUSE - -

II GOTO START 
II GOTO-END 

22 

Page 475 of 778



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

EP 0 803 826 A2 

"" ' "" ' 
II SEEK 
II NOP 

} ; 

private static final 
"scene reverse", 
"fastest reverse", 
II faster reverse" 1 

"fast reverse" 1 

"reverse", 
"slow reverse", 
"slower reverse", 
"slowest reverse", 
"slowest-forward", 
"slower forwal(.d", 
"slow forward" 1 

"play", 
"fast forward" 1 

"faster forward" 1 

"fastest forward", 
"scene forward", 

String() crnds = { 
II MsmPlayer.SPEED SCENE REVERSE 
II MsmPlayer.SPEED-FASTEST REVERSE 
II MsmPlayer.SPEED-FASTER REVERSE 

II MsmPlayer.SPEED FAST REVERSE 
II MsmPlayer.SPEED REVERSE - . 

II MsmPlayer.SPEED SLOW REVERSE 
II MsmPlayer.SPEED SLOWER REVERSE 
II MsmPlayer.SPEED-SLOWEST REVERSE 
II MsmPlayer.SPEED-SLOWEST-FORWARD 
II MsmPlayer.SPEED-SLOWER FORWARD 

II MsmPlayer.SPEED SLOW FORWARD 
II MsmPlayer.SPEED FORWARD -

II MsmPlayer.SPEED FAST FORWARD 
II MsmPlayer.SPEED FASTER FORWARD 

II MsmPlayer.SPEED FASTEST FORWARD 
II MsmPlayer.SPEED SCENE FORWARD 

"pause", I I PAUSE - -
"goto start", 

"goto end", 
"seek", 
"nop", 

) ; 

II GOTO START 
/1 GOTO-END 

//-SEEK 
II NOP 
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P sitionSiider 

/* 
5 * @(#)Positionslider.java 

* 
* Copyright 1995 sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

10 * author Christopher Lindblad 

15 

* 
*/ 

package COM.Sun.isg.smcjc; 

import java. awt. *; .. 
import java.io.*; 

class PositionSlider extends Canvas { 
20 private Player player; 

private int hgap; 
private int vgap; 
private int wid; 
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public PositionSlider(Player player) { 
this(player, 5, 5, 6); 

} 

public PositionSlider(Player player, int hgap, int vgap, int 
wid) { 

} 

this.player =player; 
this.hgap = hgap1 
this.vgap ~ vgap; 
this.wid = wid; 

public void update(Graphics g) { 
paint(g); 

} 

public synchronized void paint(Graphics g) { 
Rectangle r =bounds(); 
int position= (int) ((r.width-hgap*2)*player.tell())+hgap; 
g.setColor{getBackground()); 
g.fillRect(O, 0, r.width, vgap*2); 
g.fillRect(O, r.height-vgap*2, r.width, vgap*2); 
g.fillRect(O, vgap*2, r.width-hgap*2, r.height-vgap*2); 
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g.fillRect(r~width-hgap, vgap*2, r.width, r.height-vgap*2); 
g.fill3DRect(hgap, vgap*2, r.width-hgap*~, r.height-vgap*4, 

false); 
g.fill3DRect(position-2, vgap,·wid, r.height-vgap*2, true); 

} 

private synchronized void seek(int x) 
Rectangle r =bounds(); 
double position = ((double) (x-hgap)) I 

((double) (r.width-hgap*2)); 

} 

if (position < O.OD) position 0.00; 
if (position> l.OD) position= l.OD; 
player.seek(position); 

public boolean mouseDown(Event e, int x, int y) ( 
seek(x); 
return true; 

} 

public boolean mouseDrag(Event e, int x, int y) ( 
seek(x); 
return true; 

} 
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MsmPiayer 

/* 
* @(#)MsmPlayer.java 
* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 
* author Christopher Lindblad 
* 
*I 

package COM.Sun.isg.smcjc; 

import java.io.*;. ~ 

I** 
* Media Stream Manager Client API 
* 
* MSM allows for the creation cif "players". A player is a 

persistent entity 
* that provides for the scheduled delivery of isochronous data 

to a 
. * particular destination. To accomplish this task, a player 
maintains a 

• playlist of titles, the state of a "playhead" which traverses 
this 
* playlist, and an access list controlling who can perform 

various functions 
* on the player. 
* 
* MSM, when supplied with titles that have been prepared for 

presentation at 
~ * multiple presentation rates, manages the position index 

lookups and stream 
* switching necessary for "trick play". 
* 
* Associated with a player is a "playhead" that maintains a 

destination for 
* the isochronous data (possibly different than the controlling 

client) and a 
* "playPosition" which travels along the playlist at the 

selected 
~ * presentation rate and delivers isochronous data as scheduled 

to the 
* destination. The position, presentation rate, and 

50 

55 
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presentation direction 
• of the playhead can be controlled via play(), pause(), and 

resume(). The 
* initiation of play can be synchronized with "wall clock time" 

via play(); 
• presentation will then stay synchronized with wall-clock time 

as long as 
• presentation rate and direction are Normal-Rate, 

Forward-Direction . 
• 
• Latency from invocation of the play() request until actual 

start of stream 
• may be reduced by "pre-rolling" with a play() request that has 

zero 
* duration. This ~ay also be used to set a current playlist 

position without 
* actually starting play. 
* 
* MSM manages concurrent updates to a playlist by returning a 

modification 
* timestamp with playlist status. The modification timestamp 

indicates the 
* time of the last modification of the playlist. When a client 

wishes to 
* update a playlist, the client will first obtain status 

containing a 
* modification timestamp to understand the current state of the 

playlist. 
* Based on this status, the client then determines the 

appropriate updates 
* and passes those updates along with the modification timestamp 

of the 
*status on which the updates were. based to msm. If msm finds 

that the 
* modification timestamp has not changed, implying that the 

clients updates 
* are based on currently valid playlist state, the playlist 

update will 
* succeed. ·.If the modification timestamp indicates that the 

playlist has 
* been modified since this client obtained status, the update 

will ·be 
* rejected. In this case, the client should reobtain status, 

reaccess the 
* update, and then if appropriate re.submit the update with the 

modification 
* timestamp of the new status. There is a designated timestamp 
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that forces 
* playlist modifications, this may be used if some external 

method of 
5 * concurrency control is preferred. 

• MsmPlaylist may be edit while play is in progress. Normally, 
changes to the 
* playlist will not take effect until the current item in play 

10 completes. A 
* playlist modification can be forced to take effect immediately 

by calling · 
* resume(). resume() should be called with the speed argument 

being the 
15 * current (or desired new speed) and the startPosition argument 

being . ~ 
* TIME CURRENT. If the contents of the playlist at the current 

position of 
* the playhead have not been modified, this call will not 

20 disturb the 
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* outgoing data stream. 
* 
* MSM optionally maintains players persistently across server 

outages. When 
* this option is selected, a successful return from a player 

request 
* indicates that the player modifications have been made 

persistently. 
* Persistent players may optionally restart play on state 

recovery, play may 
* be restarted at the last played position or at the position 

that the 
* position that play would be add had no outage occurred. 
* 
* Access to read and modify players is controlled by access 

control lists 
* associated with the players. These may be modified by 
* msrnPlayerSetAccess(). 
* 
*Access rights are "Read", "Control", and "Admin". Read rights 

all state to 
* be seen. Control rights allow "trick-play" operations to be 

controlled. 
* Admin rights allow creation of players, and connection, 

access, and 
* persistence attributes of players to be set. Access rights 

are associated 
* with "agents" (eg users) appropriate for the authorization 
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mechanism 
* selected. The reserved agent name "*" represents ALL agents, 

those 
5 * granting a right to "*", grants the right to all agents. 

* 
*/ 

public class MsmPlayer I 
private MsmSession session; 

10 private byte[] handle; 

/** 
* Creates a player. The player is initialized 

non-persistent. 
15 * @param session A server session. 

null. 
* @param info~aved, but uninterpreted by server. May be 

* Used to describe the player for administrative purposes. 
* @param terminateDate Date at which player should be 

~ auto-deleted. 
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* If TIME_MAXTIME, the player will never be auto-deleted, 
it must 

* be deleted via delete. 
* @exception IOException If an error has occurred. 
*/ 

public MsmPlayer(MsmSession session, String info, long 
terminateDate) 

throws IOException I 
this.session = session; 
XdrB1ock call= session.newCall(PLAYER CREATE); 
call.xdroutString(info); -
call.xdroutMsmTime(terminateDate); 
XdrBlock reply= session.rpc(call); 
handle= reply.xdrinBytes(HANDLELEN); 
reply. done() ; 

MsmPlayer(MsmSession session, XdrBlock xdr) ( 
this.session = session; 
handle= xdr.xdrinBytes(HANDLELEN); 

} 

void xdrout(XdrBlock xdr) { 
xdr.xdroutBytes(handle,HANDLELEN); 

} 

public MsrnSession getSession() { 
return session; 
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public byte[] getHandleCl 
return handle; 

} 

/** 
* Opens an existing player. 
* @param session A server session. 
* @param handle An opaque handle to the player. 
*I 

public MsmPlayer(MsrnSession session, byte[) handle) 
this.session = session; 
this.handle = handle; 

} - i< 

/** 
* Deletes the player. In progress play of the player is 

stopped. 
* @exception IOException If an error has occurred. 
*I 

public void delete() throws IOException { 
XdrBlock call= session.newCall(PLAYER DELETE); 
this.xdrout(call); -
session.rpc(call) .done(); 

} 

/** 
* Modifies access control list for player. 
* @param rights The access modifications. 
* @exception IOException If an error has occurred. 
*I 

public void setAccess(MsrnAccessRight[] rights) throws 
IOException { 

XdrBlock call= session.newCall(PLAYER SETACCESS); 
this.xdrout{call); -
call.xdrout!nt(rights.length); 
for (int i = 0; i < rights.length; i++) 

rights[i) .xdrout(call); 
session.rpc(call) .done(); 

} 

/** 
* Get access control list for player. 
* @return The access modifications. 
* @exception IOException If an error has occurred. 
*I 
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public MsmAccessRight[] getAccess() throws IOException 
XdrBlock call= session.newCall(PLAYER GETACCESS); 
this.xdrout(call); -
XdrBlock reply= session.rpc(call); 
MsmAccessRight[] result= new 

MsmAccessRight[reply.xdrinint()); 
for (int i = 0; i < result.length; i++) ( 

result(i] =new MsmAccessRight(reply); 
} 
reply.done(); 

·return result; 
} 

/** 
* Sets persis~ence for player. 
* @param prstp A MsmPersistence containing the persistence 

to be set: 
* @exception IOException If an error has occurred. 
*/ 

public void setPersistence(MsmPersistence prst) throws 
IOException ( 

XdrBlock call= session.newCall(PLAYER SETPERSISTENCE); 
this.xdrout(call); -
prst.xdrout(call); 
session.rpc(call) .done(); 

} 

/** 
* Get persistence information for player. 
* @exception IOException If an error has occurred. 
*/ 

public MsmPersistence getPersistence() throws IOException 
XdrBlock call= session.newCall(PLAYER GETPERSISTENCE); 

} 

this.xdroutCcall); -· 
XdrBlock reply= session.rpc(call); 
MsmPersistence result= new MsmPersistence(reply); 
reply.done(); 
return result; 

/** 
* Replaces a portion of the playlist for this player. The 

portion to be 
* replaced and the new titles to inserted are indicated via 

MsmPlaylist 
* struct pointed to by playlistp. 
* @param playlist A MsmPlaylist that indicates the period on 
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the playlist 
* to be (re)scheduled and the new titles to place within 

that period. 
* @exception IOException If an error has occurred. 
*I 

public void setPlaylist(MsrnPlaylist playlist) throws 
IOException { 

} 

XdrBlock call= session.neWCall(PLAYER SETPLAYLIST); 
this.xdrout(call); -
playlist.xdrout(call); 
session.rpc(call) .done(); 

/** 
*Obtains a.pqJ;tion of the playlist for this player. 
* @pararn startPosition The position within the playlist at 

which to start 
* returning status. 
* @param playlistDuration The number of milliseseconds of 

the playlist for 
* which to return status. 
* @exception IOException If an error has occurred. 
*I 

public MsmPlaylist getPlaylist(long startPosition, long 
playlistDuration) 

throws IOException { 

. /** 

XdrBlock call= session.newCall(PLAYER GETPLAYLIST); 
this.xdrout(call}; - · 
call.xdroutMsmTime(startPosition); 
call.xdroutMsmTirne(playlistDuration); 
XdrBlock reply= session.rpc(call); 
MsmPlaylist result= new MsrnPlaylist(reply); 
reply.done(); 
return result; 

* Obtains the playlist for this player. 
* @exception IOException If an error has occurred. 
*/ 

public MsmPlaylist getPlaylist() throws IOException 
return getPlaylist(TIME ZERO, TIME MAXTIME); 

} - -

/** 
* MsmConnects a player to the specified destination address. 
* An error is return if play is in progress at the time of a 
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setconnect(). 
* @param connect A MsmConnect instance containing a 

transport-independent 
• address string for the destination of Media Server data 

controlled 
* by this player. A connectp of NULL disconnects the 

player from the 
* current destination. 
* @exception IOException If an error has occurred. 
*I 

public void setConnect(MsmConnect connect) throws IOException 

XdrBlock call= session.newCall(PLAYER SETCONNECT); 
this.xdrout(call); -
connect.xdrou~(call); 
session.rpc(call) .done(); 

} 

!•* 
* Get current connection for player. 
* @exception IOException If an error has occurred. 
*I 

public MsmConnect getConnect() throws IOException { 
XdrBlock call= session.newCall(PLAYER GETCONNECT); 

} 

this.xdrout(call); -
XdrBlock reply= session.rpc(call); 
MsmConnect result= new MsmConnect(reply); 
reply. done() ; 
return result; 

/** 
* Schedules play to commence at startDate. Play 
* will begin at playlist startPosition and continue for 

playDuration NPT 
* seconds or until paused. An error is returned if the 

player is not 
* connected. 
* Only one play() command can be pending, a second play() 

overrides any 
* pending play(). 
* @param speed The speed at which to play. 
* @param startPosition The position within the playlist at 

which to begin 
* play. TIME CURRENT means the current play position. 
* @param playDuration The duration of play. 
* TIME_MAXTIME indicates "forever". 
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* @param startDate The wall-clock time of day at which to 
begin play. 

* A value of TIME CURRENT means start play immediately. 
* @exception IOException If an error has occurred. 
*I 

public void play( 
int speed, long startPosition, long playDuration, long 

startDate) 
throws IOException { 

XdrBlock call= session.newCall(PLAYER PLAY); 
this.xdrout(call); -
call.xdroutlnt(speed); 
call.xdroutMsmTime(startPosition); 
call.xdroutMsmTime(playDuration); 
call.xdro~smTime(startDatel; 
session.rpc(call) .done(); 

/** 
* Pauses play on the player. 
* Only one pause() command can be pending, a second pause() 
*overrides •ny pending pause(). 
* @pararn pausePosition The position within the playlist at 

which to pause 
* playing. If current play position is later than 

pausePosition 
* (taking into account the direction of play), play pauses 

immediately. 
* · A value of TIME CURRENT means stop immediately. 
* @return The time at which play actually paused. 
* @exception IOException If an error has occurred. 
*I 

public long pause(long pausePosition) throws Exception 
·XdrBlock call= session.newCall(PLAYER PAUSE); 
this.xdrout(call); 

} 

call. xdroutMsrnTime (pausePosi tion)·; 
XdrBlock reply= session.rpc(call); 
long result= reply.xdrinMsrnTirne(}; 
reply. done () ; 
return result; 

/** 
* Resumes playing. Play will continue until paused 
* or the end of the playlist (looped playlists play 

forever) . 
* @param speed The speed at which to resume play. 
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• @pararn startPosition The position within the playlist at 
which to 

• resume play. TIME_CURRENT means the current play 
s position. 

• @exception IOException If an error has occurred. 
*I 

public void resume(int speed, long startPosition) throws 
IOException { 

10 XdrBlock call; session.newCall(PLAYER RESUME); 
this.xdrout(call); -
call.xdroutlnt(speed); 
call.xdroutMsmTime(startPosition); 
session.rpc(call) .done(); 

15 } 

-· " 
/** 

* Get play state for a player. 
* @return A MsmPlayStatus instance. 

~ * @exception IOException If an error has occurred. 
*I 

public MsmPlayStatus getPlayStatus() throws IOException 
XdrBlock call= session.newCall(PLAYER GETPLAYSTATUS); 
this.xdrout(call); -

u XdrBlock reply = session.rpc(call); 
MsmPlayStatus result= new MsmPlayStatus(reply); 
reply.done(); 

30 

35 

return result; 
} 

public String toString() ( 
return MsmToString.playerToString(this); 

} 

private static final int HANDLELEN = 12; 

public static final long TIME BADTIME = 
public static final long TIME-CURRENT = 
public static final long TIME-ZERO 

-11; 
-2L; 

01; 40 public static final long TIME-MAXTIME 21474836479999999991; 
ptiblic static final long TIME-MINTIME = 11; 

public static final int SPEED SCENE REVERSE = 0; 
45 public static final int SPEED-FASTEST REVERSE = 1; 

public static final int SPEED-FASTER REVERSE = 2; 
public static final int SPEED-FAST REVERSE 3; 
public static final int SPEED-REVERSE = 4; 
public static final int SPEEO=SLOW_REVERSE 5; 

50 

55 
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public static final int SPEED SLOWER REVERSE = 6; 
public static final int SPEED-SLOWEST REVERSE = 7; 

5 public static final int SPEED-SLOWEST-FORWARD = 8; 
public static final int SPEED-SLOWER FORWARD = 9; 
public static final int SPEED-SLOW FORWARD = 10; 
public static final int SPEED-FORWARD = 11; 
public static final int SPEED-FAST FORWARD = 12; 

10 public static final int SPEED-FASTER FORWARD = 13; 
public static final int SPEED-FASTEST FORWARD = 14; 
public static final int SPEED-SCENE FORWARD :;; 15; -
private static final int PROG = Ox206d736d; 

15 private static final int VERS = 1; 

private static "'final int SERVER AUTHTYPE = 1; 
private static final int PLAYER CREATE = 2; 

20 
private static final int PLAYER-DELETE 3; 
private static final int PLAYER LIST = 4; 
private static final int PLAYER-SETACCESS 5; 
private static final int PLAYER-GETACCESS 6; 
private static final int PLAYER-SETPERSISTENCE 7; 

25 private static final int PLAYER-GETPERSISTENCE = 6; 
private static final int PLAYER-SETPLAYLIST = 9; 
private static final int PLAYER-GETPLAYLIST ;;;; 10; 
private static final int PLAYER-SETCONNECT 11; 
private static final int PLAYER GETCONNECT 12; 

30 private static final int PLAYER-PLAY 13; 
private static final int PLAYER-PAUSE 14; 
private static final int PLAYER-RESUME '- 15; 
private static final int PLAYER-GETPLAYSTATUS = 16; 
private static final int TITLE GETSTATUS = 17; 
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MsmSession 

5 /* 
* @(#)MsmSession.java 
* 
*Copyright 1995 Sun Microsystems,· Inc. All Rights Reserved. 
* 

10 * version 1 . 0 

15 

20 
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* author Christopher Lindblad 
* 
*I 

package COM.Sun.isg.smcjc; 

import java. io. * ;- "' 
import java.net.*; 
import java.util.*; 

/** 
* Media Stream Manager Client API 
* 
* The Media Stream Manager (msm) API provides an RPC interface 

for managing 
* the scheduling and play of isochronous media streams. 
*I 

public class MsmSession { 
private String serverHostName; 
private Socket socket; 
private InputStream is; 
private OutputStream os; 
private int prog; 
private int vers; 

/** 
* Create a RPC session for the named server. 
* @param serverHostName The host name of a MSM server. 
* @exception IOException If an error has occurred. 
*I 

public MsmSession(String serverHostName) throws IOException 
this.serverHostName = serverHostName; 

} 

socket= new Socket(serverHostName, pmapGetPort()); 
is new BufferedinputStream(socket.getinputstream()); 
os =new BufferedOutputStream(socket.getOutputStream() ); 

private int pmapGetPort() throws IOException { 
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PortMapper pmap = null; 
try { 

prnap =new PortMapper(serverHostNarne); 
int port; 
prog 100236; 
vers = 1; 
port= pmap.getPort(prog, vers, PortMapper.IPPROTO_TCP); 
if (port !; 0) return port; 
prog = Ox206d736d; 
vers = 1; 
port= pmap.getPort(prog, vers, PortMapper.IPPROTO_TCP); 
if (port != 0) return port; 

finally { 
if (prnap !=null) pmap.close(); 

- ... 
throw new MsrnException("no rnsrn server on "+serverHostName}; 

} 

/** 
* Closes a session with an MSM server. 
* @exception MsmException If an error has occurred. 
*I 

public void close(} throws IOException 
socket.close(); 

} 

/** 
* All players on this server. 
* @return an array of all players. 
* @exception IOException If an error has occurred. 
*/ 

public MsmPlayer[] players() throws IOException { 
XdrBlock reply= rpc(newCall(PLAYER LIST}); 
MsmPlayer[] result= new MsmPlayer[reply.xdrinint()]; 
for (int i = 0; i < result.length; i++) { 

} 

result[i] =new MsrnPlayer(this, reply); 
} 
reply.done(}; 
return result; 

/** 
* Obtains status about titles. 
* @param titleName The name of the title on which to obtain 

status. 
* @return the status of the title. 
* @exception IOException If an error has occurred. 
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*I 
public MsmTitle getTitleStatus(String titleName) throws 

IOException { 

} 

XdrBlock call= newCall(TITLE GETSTATUS); 
call.xdroutString(titleName);-
XdrBlock reply= rpc(call); 

MsmTitle result= new MsmTitle(reply); 
reply.done(); 
return result; 

/** 
* Returns the server host name. 
*I 

public String qetserverHostName() 
return serverHostName; 

} 

XdrBlock newCall(int proc) 
return new XdrBlock(prog, vers, proc); 

} 

synchronized XdrBlock rpc(XdrBlock call) throws IOException { 
call. send (os); 
XdrBlock reply= new XdrBlock(is); 
try { 

reply.xdrinReplyHeader(call.callXid()); 
} catch (IOException e) ( 

throw new MsmException(call.callProc(), e.getMessage()); 
} 
int err= reply.xdrinint(); 
if (err != 0) throw new MsmException(call.callProc(), err); 
return reply; 

} 

public String toString() { 
return MsmToString.sessionToString(this); 

} 

private static final int SERVER AUTHTYPE 1; 
private static final int PLAYER-CREATE 2; 
private static final int PLAYER-DELETE = 3; 
private static final int PLAYER-LIST = 4; 
private static final int PLAYER-SETACCESS = 5; 
private static final int PLAYER-GETACCESS = 6; 
private stati'c final int PLAYER-SETPERSISTENCE :;:; 7; 
private static final int PLAYER-GETPERSISTENCE = 8; 
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private static final int PLAYER SETPLAYLIST = 9; 
private static final int PLAYER-GETPLAYLIST 10; 
private static final int PLAYER-SETCONNECT 11; 

5 private static final int PLAYER-GETCONNECT = 12; 
private static final int PLAYER-PLAY 13; 
private static final int PLAYER-PAUSE 14; 
private static final int PLAYER-RESUME = 15; 
private static final int PLAYER-GETPLAYSTATUS 16; 

10 private static final int TITLE GETSTATUS 17; 
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MsmAecessRight 

/* 
s • @~#)MsmAccess~ight.java 

* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

to * author Christopher Lindblad 
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* 
*I 

package COM.Sun.isg.smcjc; 

/** - ~ 
* Access types, operations on access lists, and rights and 
* lists of access rights. 
* Access types (read, admin, control) are the access catagories 
* defined.by the MSM server (see MSM doc for each request to 
* determine the access catagory of that request). Access op's 
* are the operations that can be made to alter access rights of 
* a particular user. An access right is the pairing of access 
* catagories with a particular user. An access list is a 

collection 
* of access rights for multiple users. 
*I 

public class MsmAccessRight 
public String name; 
public int access; 
public int op; 

public MsmAccessRight(String name, int access, int op) { 
this.name = name; 
this.access = access; 
this.op = op; 

} 

MsmAccessRight(XdrBlock xdr) 
name= xdr.xdrinString(); 
access= xdr.xdrinint(); 
op = xdr.xdrinint(); 

} 

void xdrout(XdrBlock xdr) 
xdr.xdroutString(name); 
xdr.xdroutint(access); 
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xdr.xdroutint(op); 
} 
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public String toString{) ( 
return MsmToString.accessRightToString{this); 

} 

public static final int ACCESS NONE = 0; 
public static final int ACCESS-ADMIN = 1; 
public static final int ACCESS-READ = 2; 
public static final int ACCESS-CONTROL = 4; 
public static final int ACCESS=ALL = 7; 

public static final int OP ADD = 0; 
public static ~nal int OP=REMOVE = 1; 
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MsmPersistence 

/* 
* @(#)MsrnPersistence.java 
* 
* Copyright 1995 Sun Microsysterns, Inc. All Rights Reserved. 
* 
* version 1.0 
* author Christopher Lindblad 
* 
*I 

package COM.Sun.isg.smcjc; 

/** - ~ 

* MsmPersistence information 
*I 

public class MsmPersistence { 
/** 
* Indicates the date at which the player should be 
* automatically deleted. On terrninateDate, play if in 

· progress, will 
* be stopped and the player deleted. A terrninateDate of 

MSMTIME MAXTIME 
* Indicates the player should never be automatically 

deleted. 
*I 

public long terrninateDate; 

public int type; 

public MsmPersistence(int type, long terminateDate) { 
this.type = type; 
this.terminateDate = terminateDate; 

} 

MsrnPersistence(XdrBlock xdr) { 
type= xdr.xdrinint(); 
terminateDate = xdr.xdrinMsrnTirne(); 

} 

void xdrout(XdrBlock xdr) { 
xdr.xdrout!nt(typel; 
xdr.xdroutMsmTirne(terrninateDate); 

} 
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public String toStrinq() ( 
return MsmToStrinq.persistenceToString(this); 

} 

/** 
* No persistence across server outage. 
*I 

public static final int TYPE NONE = 0; 
/** -

* Only public static state is preserved, play not is not 
restarted. 

*I 
public static final int TYPE_PLAYLIST = 1; 
/** 
* Play is res~arted after outage at last known playPosition. 
*I 

public static final int TYPE PLAYPOSITION = 2; 
/** -
* Play is restarted after outage as appropriate for current 

date. 
*I 

public static final int TYPE PLAYCURDATE ~ 3; 
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MsmPiaylist 

/* 

5 
* @(#)MsmPlaylist.java 
* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

10 * author Christopher Lindblad 
* 
*I 

package COM.Sun.isg.smcjc; 
15 

/** -
* MsmPlaylist positions are measured in seconds and nanoseconds, 

titles on a 
* playlist may be scheduled to start at any non-negative 

20 position. (In some 

25 

30 

35 

40 
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so 

55 

* cases it may be ~onvenient to base playlists positions at 0; 
in other 
* cases it may be better to base them with the OS representation 

of 
* time-of-day.) The playlist maintains a contiguous sequence of 

titles and 
* "dead air". A schedule may be edited by replacing any 

contiguous 
* sub-sequence of the schedule with another sequence. It is 

also possible 
* to change the starting position of the scheduled list of 

titles. Because 
* of mfs "admission delays", title start times may slip; msm 

opt·ionally 
* allows a title to be padded with dead air that can absorb the 

slip, or on 
* a slip the same title or a later title can be marked to be 

truncated or a 
* later title may be "joined-in-progress" to absorb the slip and 

maintain 
* schedule correspondence with clock time. 
*I 

public class MsmPlaylist { 
/** 
* On Get, the current modification status stamp. On Put, 

modstamp on 
* which mods are based, if modification status has changed. 

45 
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Mods are 
* aborted unless modstamp -- MsmPlayer.TIME_CURRENT, in 

which case mods 
s * are always done. 

*I 

10 

15 

20 

public long modstamp; 

/** 
* On Get, the starting playlist position for the returned 

play list i terns 
* on Put, the playlist position where items are to be 

replaced. 
*I 

public long editStartPosition; 
. .. 

/** 
* on Get, the total duration of the items returned. on Put, 

the duration 
* of the existing playlist that is to be replaced with new 

items. 
* 
* NOTE: On Put, edit range specified by editStartPosition 

2s for length 
* editburation must lie entirely within existing playlist. 

Use 
* MsrnPlayer.getPlaylist() to get listStartPosition and 

listDuration to 
30 * determine playlist bounds. 

*/ 

35 

40 

public long editDuration; 

/** 
* On Get, the startPosition for the entire playlist. On 

Put, the new 
* startPosition for the playlist after edits. 
*/ 

public long listStartPosition; 

/** 
* On Get, the duration of the entire list. On Put, ignored. 
*I 

~ public long listDuration; 

public Msmltern[) items; 

/** 
~ * On Get, the current loop state of the playlist. On Put, 

55 
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if TRUE, the 
* playlist wraps from end->start, start-end. 
*I 

public boolean isLoop; 

public MsmPlaylist(long rnodstamp, boolean !sLoop, long 
editStartPosition, 

} 

long editDuration, Msrn!tern[J items, 
long listStartPosition, long listDuration) 

this.modstamp = modstarnp; 
this.isLoop = isLoop; 
this.editStartPosition = editStartPosition; 
this.editDuration = editDuration; 
this.items = items; 
this.listStar~osition = listStartPosition; 
this.listDuration. = listDuration; 

MsmPlaylist(XdrB!ock xdrl { 

} 

modstarnp = xdr.xdrinMsmTirne(); 
isLoop = xdr.xdrinBoolean(); 
editStartPosition = xdr.xdrinMsmTime(); 
editDuration = xdr.xdrinMsmTime(); 
items= new Msmitem[xdr.xdrinint()); 
for (int i = 0; i < items.length; i++) 

} 

int itemType = xdr.xdrinint(); 
switch (iternType) { 
case TITLE: 
items[i) =new MsmTitleitem(xdr); 
break; 

case DEADAIR: 

} 

items[i] =new MsmDeadAiritem(xdr); 
break; 

listStartPosition = xdr.xdrinMsmTime(}; 
listDuration = xdr.xdrinMsmTime(); 

void xdrout(XdrBlock xdr) { 
xdr.xdroutMsrnTime{rnodstamp); 
xdr.xdroutBoo!ean(isLoop); 
xdr.xdroutMsrnTime(editStartPosition); 
xdr.xdroutMsrnTime(editDuration); 
xdr.xdroutint(iterns.length); 
for (int i = 0; i < items.length; i++) { 

if (items[i] instanceof MsmTitleitem) 
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xdr.xdroutint(TITLE); 
((MsmTitleitem)items(i)).xdrout(xdr); 

} else { 
xdr.xdroutint(DEADAIR); 
"((MsmDeadAiritem)items(i)) .xdrout(xdr); 

} 
} 
xdr.xdroutMsmTime(listStartPosition); 
xdr.xdroutMsmTime(listDuration); 

public String toString() ( 
return MsmToStrinq.playlistToStrinq(this); 

} 

~ " 
private static final int TITLE 0; 
private static final int DEADAIR 1; 
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MsmConnect 

/* 
5 * @(#)MsrnConnect.java 

* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

10 * author Christopher Lindblad 
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* 
*I 

package COM.Sun.isg.srncjc; 

/** .. .::. 
* Connection paramaters. 
* These parameters are passed directly to mfs_str_open(). 
*I 

public class MsrnConnect 
/** 
* The transport independent address. 
**/ 

public String destTiAddr; 

/** 
* The packet encapsulation specifier (eg. MPEG Transport, * 

DSS, etc) . 
*I 

public String encap; 

/** 
* The bits/second network bandwidth to request. 
*I 

public int rate; 

public MsmConnect(String destTiAddr, String encap, int rate) 

} 

this.destTiAddr = destTiAddr; 
this.encap = encap; 
this.rate = rate; 

MsrnConnect(XdrBlock xdr) { 
destTiAddr = xdr.xdrinString(); 
encap = xdr.xdrinString(); 
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} 
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void xdrout(XdrBlock xdr) { 
xdr.xdroutString(destTiAddr); 
xdr.xdroutString(encap); 
xdr.xdroutlnt(rate); 

} 

public String toString() { 
return MsmToString.connectToString(this); 

} 

so 
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MsmPiayStatus 

I* 
s * @(#)MsrnPlayStatus.java 

10 
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* 
* Copyright 1995 Sun Microsysterns, Inc. All Rights Reserved. 
* 
* version 1.0 
* author Christopher Lindblad 
* 
*I 

package COM.Sun.isg.srncjc; 

/** - .. 
* MsrnPlayStatus indicates the current state of the player. 
* STATE WAIT indicates that a play command has been given, but 
* that startDate has not arrived. 
*I 

public class MsmPlayStatus { 
public long pausePosition; 
public long currentDate; 
public long currentPosition; 
public String info; 
public int currentState; 
public int currentSpeed; 
public boolean pausePending; 

MsmPlayStatus(XdrBlock xdr) { 
info= xdr.xdrinString(); 
pausePending = xdr.xdrinBoolean(); 
pausePosition = xdr.xdrinMsrnTime(); 
currentState = xdr.xdrinint(); 
currentSpeed = xdr.xdrinlnt(); 
currentDate = xdr.xdrinMsrnTirne(); 
currentPosition = xdr.xdrinMsrnTime(); 

} 

public String toString() { 
return MsrnToString.playStatusToString(this); 

} 

public .static final int STATE STOP 0; 
public static final int STATE-WAIT = 1; 
public static final int STATE-PLAY = 2; 

} 
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MsmToString 

/* 
s * @(#)MsrnToString.java 

• 
* Copyright 1995 Sun Microsysterns, Inc. All Rights Reserved. 
* 
* version 1.0 

10 * author Christopher Lindblad 
* 
*I 

15 
package COM.Sun.isg.smcjc; 

import java.util .. *;-. 

class MsrnToString { 
~ static String sessionToString(MsrnSession se) { 

25 

30 

35 

40 

45 
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55 

return "MsrnSession" 
+ "[serverHostName=" + se.getServerHostName() 
+ "]"; 

static String playerToString(MsmPlayer pl) { 
byte{] h = pl.getHandle(); 
StringBuffer sb =new StringBuffer(h.length*2); 
for (int i = 0; i < h.length; i++) { 

byte b = h[i]; 
sb.append(Character.forDigit((b >> 4) & Oxf, 16)); 
sb.append(Character.forDigit( b & Oxf, 16)); 

return "MsmPlayer" 
+ "(serverHostNarne=" + 

pl.getSession() .getServerHostName() 
+ " handle=" + sb.toString() 
+ "]"; 

private static final String[] rights 
{"admin","read","control"}; 

private static final String() ops = ("add","remove"}; 

static String accessRightToString(MsrnAccessRight ar) ( 
StringBuffer sb =new StringBuffer(); 
for (int i = 0; i < rights.length; i++) { 
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if ( (ar.access & (l << i)) != 0) { 

} 

if (sb.length() > 0) sb.append("l"); 
sb.append(rights[i]); 

if (sb.length() == 0) sb.append("none"); 
String op; 
if (ar.op >~ 0 && ar.op < ops.length) op = ops[ar.op]; 
else op = String.valueOf(ar.op); 
return "MsmAccessRight" 

+"[name="+ ar.name 
+ " access=" + sb.toString() 
+ " op=" + op 

+ "]"; 

static String connectToString(MsmConnect co) { 
return "MsmConnect" 

+ "[destTiAddr=\'"' + co.destTiAddr +"\'"' 
+ " encap=\"" + co.encap +"\"" 

+ " rate=" + co.rate 
+ "]"; 

static String deadAiritemToString(MsmDeadAiritem dai) 
return "MsmDeadAiritem" 

+ "[itemDuration=" + dai.itemDuration 
+ " joininDuration=" + dai.joininDuration 

+ ") "; 

private static final String[] types = { 
"none","playlist","playposition","playcurdate"}; 

static String persistenceToString(MsmPersistence pe) 
String type; 
if (pe.type >= 0 && pe.type < types.length) type = 

types[pe.type]; 
else type= String.valueOf(pe.type); 
return "MsrnPersistence" 

+ "[type=" + type 
+ " 

terrninateDate=\""+dateToString(pe.terminateDate)+"\"" 
+ "]"; 

static String dateToString(long date) ( 
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if (date== MsmPlayer.TIME MAXTIME) return "never"; 
else return new Date(date/lOOOOOOL) .toString(); 

private static final String[) states 
{"stop","wait","play"}; 

private static final String[) speeds = ( 
"scene_reverse","fastest_reverse","faster_reverse","fast rev 

erse", 
"reverse","slow reverse","slower reverse","slowest reverse", 
"slowest forward","slower forward","slow forward","forward", 
"fast forward","faster forward","fastest-forward","scene for 

ward"}; - - - -

.. , .... 

static String playStatusToString(MsmPlayStatus ps) { 
String state; 
if (ps.currentState >= 0 && ps.currentState < states.length) 

state= states(ps.currentState]; 
else state= String.valueOf(ps.currentState); 

String speed; 
if (ps.currentSpeed >= 0 && ps.currentSpeed < speeds.length) 

speed= speeds[ps.currentSpeed); 
else speed= String.valueof(ps.currentSpeed); 

return "MsmPlayStatus" 
+"[info=\""+ ps.info +"\"" 

+ " pausePending=" + ps.pausePending 
+ " pausePosition=" + ps.pausePosition 
+ " currentState=" + state 
+ " currentSpeed=" + speed 
+ " currentDate=\"" + dateToString(ps.currentDate) + 

+ " currentPosition=" + ps.currentPosition 
+ n) rr i 

static String playlistToString(MsmPlaylist pl) ( 
StringBuffer sb =new StringBuffer(); 
if (pl.items !=null) { 

for (int i = 0; i < pl.items.length; i++) { 
if (i != 0) sb.append(", "); 
sb.append(pl.items(i].toString()); 

} 

return "MsmPlaylist" 
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+ "[mods tamp=\"" + dateToString (pl.modstamp) + "\ '"'. 
+ " isLoop=" + pl.isLoop 
+ " editStartPosition=" + pl.editStartPosition 
+ " editDuration=" + pl.editDuration 
+ " items=(" + sb.toString() + ")" 
+ " listStartPosition=" + pl.listStartPosition 
+ " listDuration=" + pl.listDuration 
+ "] .. ; 

static String titleToString(MsmTitle ti) 
StringBuffer sb =new StringBuffer(); 
if (ti.speedScale != null) { 

for (int i = 0; i < ti.speedScale.length; i++) ( 
if ( i !.= ,P) sb. append ( ", 11

) ; 

sb.append(ti.speedScale[i]); 
} 

return "MsmTitle 11 

+"(name=\'"'+ ti.name + "\ 11
" 

+ " speedScale=[" + sb.toString() + "]" 
+ " maxBitRate=" + ti.maxBitRate 
+ " totalPlayDuration=" + ti.totalPlayDuration 
+ " format=\'"' + ti.format + "\"" 
+ "]"; 

static String titleitemToString(MsrnTitleitern ti) { 
return "MsrnTitleitern" 

+ "[titleNarne=\'"' + ti.titleName + "\'"' 
+ " iternDuration=" + ti.itemDuration 
+ " startOffset=" + ti.startOffset 
+ " playDuration=" + ti.playDuration 
+ " joininDuration=" + ti.joininDuration 

+ II isTimeLocked= 11 + ti.isTirneLocked 
+ " playClosestSpeed=" + ti.playClosestSpeed 

+ 11 rnaxBitRate==" + ti.rnaxBitRate 
+ "]"; 
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Msmltem 

I* 
5 * @(#)Msmitem.java 

* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 

10 
* version 1.0 
* author Christopher Lindblad 
* 
*I 

t5 package COM.Sun.isg.smcjc; 

public abstract class Msmitem 
I** 
* The number of milliseconds allocated to this item. 

20 *I 

25 

30 

35 

40 

45 

50 

55 

public long itemDuration; 

I** 
* Time of initial play that may be sacrificed to absorb 

previous schedule 
* slips. Silently limited to itemDuration. If 

TIME CURRENT I 
-. iternDuration is used. 

*I 
public long joininDuration; 
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MsmTitleltem 

/* 
s * @(#)MsrnTitleitern.java 

10 

IS 

20 
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55 

* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
+ 

* version 1.0 
* author Christopher Lindblad 
* 
*/ 

package COM.Sun.isg.smcjc; 

/* - "' 
* A playlist title item. 
*I 

public class MsmTitleitem extends Msmitem { 
/** 
* The number of milliseconds into title where play should 

begin. It is 
* illegal for this to be greater than the total play time of 

the title. 
*I 

public long startOffset; 

/** 
* The number of milliseconds of title to play within this 

item. 
* Values less than itemDuration allow some pad for absorbing 

admission 
*delays (and the play truncation that would occur), but 

should admission 
* delay be zero, dead air would occur for the remainder of 

the item. It 
* is illegal for playDuration to be greater than 

itemDuration or for 
* playDuration + startOffset to be greater than the total 

play time of 
* the title. If TIME CURRENT, the min of itemDuration and 

total play time -
* minus startOffset is used. 
*/ 

public long playDuration; 

/** 
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• The file pathname for title. 
*I 

public String titleName; 

j•• 
* Ignored on MsmPlayer.setPlaylist. Returns max bit rate of 

title on 
* MsmPlayer.getPlaylist. 

10 *I 

15 

20 

25 
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35 

40 

45 

so 

ss 

public int maxBitRate; 

/** 
* If true, terminate play after itemDuration seconds (even 

if admission 
*delays have~aused schedule to slip and title has not 

completed) . If 
* false, always play itemDuration seconds of title, allow 

schedule to 
* slip if necessary. 
*/ 

public boolean isTirneLocked; 

!•• 
• If true, plays closest available speed in same direction 

if requested 
* speed is not available. Search for closest is proceeds 

towards normal 
* presentation rate. Play is skipped if normal presentation 

rate in 
* direction is not available. If false, play of title is 

skipped if 
* appropriate speed is not available. 
*I 

public boolean playClosestSpeed; 

public MsmTitleitem(String titleName, long itemDuration, long 
startOffset, 

long playDuration, long joininDuration, 
boolean isTimeLocked, boolean playClosestSpeed, 
int maxBitRate) { 

this.titleName = titleName; 
this.itemDuration = itemDuration; 
this.startOffset = startOffset; 
this.playDuration = playDuration; 
this.joininDuration = joininDuration; 
this.isTimeLocked = isTimeLocked; 
this.playClo~estSpeed = playClosestSpeed; 
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this.maxBitRate = rnaxBitRate; 
} 

MsrnTitleitem(XdrBlock xdr) { 

} 

titleNarne = xdr.xdrinString(); 
itemDuration = xdr.xdrinMsrnT~me(); 
startOffset = xdr.xdrinMsmTirne(); 
playDuration = xdr.xdrinMsmTime(); 
joininDuration = xdr.xdrinMsmTime(); 
isTimeLocked = xdr.xdrinBoolean(); 
playClosestSpeed = xdr.xdrinBoolean(); 
maxBitRate = xdr.xdrinint(); 

void xdrout(XdrBlock xdr) ( 
xdr.xdroutString(titleName); 
xdr.xdroutMsmTirne(itemDuration); 
xdr.xdroutMsmTime(startOffset); 
xdr.xdroutMsmTime(playDuration); 
xdr.xdroutMsrnTime(joininDuration); 
xdr.xdroutBoolean(isTimeLocked); 
xdr.xdroutBoolean(playClosestSpeed); 
xdr.xdroutint(maxBitRate); 

} 

public string toString() ( 
return MsmToString.titleitemToString(this); 

} 
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MsmDeadAirltem 

/* 
5 * @(#)MsmDeadAiritem.java 

10 

15 
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55 

* 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 
* author Christopher Lindblad 
* 
*I 

package COM.Sun.isg.smcjc; 

public class MsmDeodAiritem extends Msmitem ( 
public MsmDeadAiritern(long iternDuration, long joininDuration) 

this.itemDuration = iternDuration; 
this.joininDuration = joininDuration; 

) 

MsrnDeadAiritem(XdrBlock xdr) ( 
itemDuration = xdr.xdrinMsmTime(); 
joininDuration = xdr.xdrinMsrnTime(); 

) 

.void xdrout(XdrBlock xdr) ( 
xdr.xdroutMsrnTirne(iternDuration); 
xdr.xdroutMsmTime(joininDuration); 

} 

public String toString() { 
return MsmToString.deadAirltemToString(this); 

} 
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MsmException 

/* 
5 * @(#)MsmException.java 

* 
* Copyright 1995 sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

10 * author Christopher Lindblad 

15 

20 

25 

30 

35 

40 

* 
*I 

package COM.Sun.isg.smcjc; 

import java.io.*;· ~ 

/** 
* Signals that an Media Stream Manager exception has occurred. 
*I 

public class MsmException extends IOException ( 
/** 
* Constructs an MsrnException with no detail message. 
* A detail message is a String that describes this 

particular exception. 
*I 

MsmException {) 
super (); 

} 

/** 
* Constructs an MsrnException with the specified detail 

message. 
* A detail message is a String that describes this 

particular exception. 
* @param s the detail message 
*I 

MsrnException(String s) 
super(s); 

} 

MsrnException(int proc, String msg) 1 
~ super(((proc >: 0 && proc < procNames.length) ? 

procNames[proc) : Integer.toString(proc)) 
+ II; II + 
msg) ; 

50 
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MsmException(int proc, int err) { 
super(((proc >= 0 && proc < procNames.length) ? 

procNames[proc] : Integer.toString(proc)) 
+ II: II + 
((err>= 0 && err< errNames.iength) ? 
errNames[err] : Integer.toString(err))); 

private static final String[] procNames = 
"null", 
"server authtype", 
"player create", · 
"player delete", 
"player list", 
"player acces~ set", 

·"player access get", 
"player persistence set", 
"player persistence get", 
"player playlist set", 
"player playlist get", 
"player connect set", 
"player connect get", 
"player play", 
"player pause", 
"player resume", 
"player play status", 
"title.status", 

} ; 

private static final 
"success", 

String[] errNames 
I* 0 */ 

"failed", 
"badarg", 
"no mem", 
"no netname", 
"des auth failed", 
"kerb auth failed", 
"no such player", 
"old modstamp", 
"item overlap", 
"bad speed", 
"bad start date", 
"not connected", 
"bad pause position", 
"play active", 

I* 1 *I 
/* 2 */ 
I* 3 *I 
I* 4 *I 
I* 5 *I 
I* 6 *I 
I* 7 *I 
/* B *I 
I* 9 *I 
I* 10 *I 
I* 11 *I 
I* 12 *I 
I* 13 *I 
I* 14 *I 

"bad file name", 
"bad mfs file", 

I* 15 *I 
I* 16 *I 
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"bad file type" 1 /* 17 *I 
"info too long" 1 /* 18 *I 

5 "auth failed", /* 19 */ 
"bad ·position", /* 20 *I 
"kerberos unsupported", I* 21 *I 
"bad credentials", /* 22 */ 
"insufficient authorization", /* 23 *I 

10 "bad access op", /* 24 *I 
"bad access type", I* 25 *I 
"bad persist type", I* 26 *I 
"bad time arg", /* 27 *I 
"bad start position", I* 28 *I 

15 "bad duration", /* 29 */ 
"bad start offset", /* 30 *I 
"bad edit sta~t pos", /* 31 *I 
"bad edit duration", /* 32 *I 

20 "bad list start pos", /* 33 *I 
"bad item duration", /* 34 *I 
"bad join in duration", /* 35 *I 
"bad play duration", /* 36 *I 
"bad item type", /* 37 */ 

25 "bad title type", /* 38 *I 
"no such file", I* 39 *I 
"bad lut file", /* 40 *I 
"bad mfs fs", /* 41 *I 

30 
"toe syntax", I* 42 *I 
"toe eof", I* 43 *I 
"toe bad char", /* 44 */ 
"no normal speed", /* 45 *I 
"dup speeds", /* 46 */ 

35 "bad file len", /* 47 '*/ 
"toe incomplete", /* 48 *I 
"toe can't map",. /* 49 *I 
"toe bad filesize", I* so *I 
"toe bad index", /* 51 *I 

40 "too low connect rate", /* 52 *I 
} ; 

45 

50 

55 
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XdrBiock 

/* 
s * @(#)XdrBlock.java 

* 
* copyright 1995 sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

10 * author Christopher Lindblad 

15 

20 

25 

30 

35 

40 

45 

50 

55 

* 
*I 

package COM.Sun.isg.smcjc; 

import java. io. *; -... 
import java.net.*; 

/** 
* Used to manipulate ONC RPC calls and replies. 
*/ 

class XdrBlock { 
byte [ J buf; 
int ptr; 

I* 
* Create a new empty block. 
* @param size The size of the block. 
*I 

public XdrBlock(int size) 
buf =new byte[size]; 

} 

/* 
* Create a new empty block. 
*/ 

public XdrBlock() 
this(256); 

} 

/* 
* Create a new block and initialize it with a call header. 
* @param prog The RPC program number. 
* @param vers The RPC version number. 
* @param proc The RPC procedure number. 
* @return The xid generated. 
*I 
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public XdrBlock(int prog, int vers, int proc) ( 
this() ; 
xdroutCallHeader(prog, vers, proc); 

~ 

/** 
* Create a new block and receive it from an InputStream. 
* @param is The. InputStream from which to receive the block. 
* @exception IOException If an IO error has occurred. 
*I 

public XdrBlock(InputStream is) throws IOException { 
synchronized (is) { 

int hdr; 
do { 
hdr = .reJldByte (is) << 24; 
hdr I= readByte(is) << 16; 
hdr I= readByte(is) << 8; 
hdr I= readByte(is) 
int start; 
int count = hdr & Ox7fffffff; 
if (buf == null) { 

} 

start = 0; 
buf =new byte(count]; 

else { 
start = buf.length; 
byte[) tmp =new byte[start +count); 
System.arraycopy(buf, 0, tmp, 0, start); 
buf = tmp; 

while (count > 0) { 

} 

int done= is.read(buf, start, count); 
if (done< 0) throw new IOException("end of file"); 
start += done; 
count -= done; 

} while ((hdr & Ox80000000) 0); 
40 } 

} 

private int readByte(InputStream is) throws IOException 
int result= is.read(); 

G if (result < 0) throw new IOException("end of file"); 
return result; 

} 

/** 
50 * Send the block to an output stream. 

55 

65 

Page 518 of 778



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

EP 0 803 826 A2 

* @param is The outputStream ro which to send the block. 
* @exception IOException If an IO error has occurred. 
*I 

public synchronized void send(Outputstream os) throws 
IOException { 

int hdr = ptr I OxBOOOOOOO; 
synchronized (os) { 

os.write((hdr >> 24) & Oxff); 
os.write((hdr >> 16) & Oxff); 
os.write((hdr >> 8) & Oxff); 
os .write ( (hdr ) & Oxffl; 
os.write(buf, 0, ptr); 
if (os instanceof BufferedOutputStream) 

((BufferedOutputStream)os) .flush(); 
) - .. 

} 
) 

/** 
* Input a fixed-length array of bytes from the block. 
* @param len The lenght of the array. 
* @return The byte array. 
*I 

public synchronized byte[) xdrinBytes(int len) 
byte[] result= new byte[len]; 
Systern.arraycopy(buf, ptr, result, 0, len); 
ptr = (ptr + len + 3) & -4; 
return result; 

} 

/** 
* Input a variable-length array of bytes from the block. 
* @return The byte array. 
*/ 

public synchronized byte[] xdrinBytes() 
return xdrinBytes(xdrinint()); 

} 

/** 
* Input an int from the block. 
* @return The int. 
*I 

public synchronized int xdrinint() { 
int result; 
result (buf[ptr ) & Oxff) << 24; 
result 1~ (buf(ptr + 1) & Oxffl << 16; 
result I= (buf(ptr + 2] & Oxff) << 8; 
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result I= (buf[ptr + 3] & Oxff); 
ptr += 4; 
return result; 

} 

/** 
• Input an boolean from the block. 
* @return The boolean. 
*/ 

public boolean xdrinBoolean{) 
return xdrinint() != 0; 

} 

/** 
* Input a Str~g from the block. 
* @return The String. 
*/ 

public String xdrinString() { 
return new String(xdrinBytes(), 0); 

} 

/** 
* Input a Media Stream Manager Time value 
*I 

public synchronized long xdrinMsmTime() { 
long sec= xdrinint(); 

} 

long nsec = xdrinint(); 
if (sec == nsec && sec < 0) return sec; 
return sec*lOOOOOOOOOL + nsec; 

/** 
* Output a fixed-length array of bytes to the block. 
* @param val The array to output. 
* @param len The length of the array to output. 
*I 

public synchronized void xdroutBytes (byte [ J val, int len) . { 
int nxt = (ptr + len + 3) & -4; 
if (nxt > buf.length) grow(nxt); 
System.arraycopy(val, 0, buf, ptr, len); 
ptr = nxt; 

} 

/** 
* Output a variablellength array of bytes to the block. 
* @param val The array to output. 
*I 
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public synchronized void xdroutBytes(byte[] val) { 
int len = val.length; 
xdroutint(len); 

5 xdroutBytes(val, len); 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

} 

/** 
* Output an int to the block. 
* @param val The int to output. 
*I 

public synchronized void xdroutint(int val) ( 
int nxt = ptr + 4; 

} 

if (nxt > buf.length) grow(nxt); 
buf[ptr 1 = (byte) ((val >> 24) & Oxff); 
buf[ptr + 1). ;;. (byte) ((val >> 16) & Oxff); 
buf[ptr + 2) = (byte) ((val>> B) & Oxff); 
buf [ptr + 3) = (byte) ((val ) & Oxff); 
ptr = nxt; 

/** 
* output an boolean to the block. 
* @param val The boolean to output. 
*/ 

public void xdroutBoolean(boolean val) 
xdroutint(val? 1:0); 

} 

/** 
* Output a String to the block. 
* @param val The String to output. 
*I 

public void xdroutString(String val) 
int len= val.length(); 

} 

byte(] tmp =new byte(len]; 
val.getBytes(O, len, tmp, 0); 
xdroutBytes(tmp); 

/** 
* Output a Media Stream Manager Time value 
* @param val The time to output. 
*I 

public synchronized void xdroutMsmTime(long val) { 
if (val < 0) { 

xdroutint((int)val); 
xdroutint((int)val); 
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else { 
xdroutint ( (int) (val/lOOOOOOOOOL) ) ; 
xdroutlnt ( (int) (val%1000000000L)); 

} 
} 

private void grow(int needed) { 
int len = buf.length*2; 

} 

while (len < needed) len *= 2; 
byte[] tmp =new byte(len]; 
System.arraycopy(buf, 0, tmp, 0, buf.length); 
buf = tmp; 

I** . .:r 
* output a RPC Call header to the block. 
* @param prog The RPC program number. 
* @param vers The RPC version number. 
* @param proc The RPC procedure number. 
*I 

public synchronized void xdroutCallHeader(int prog, int vers, 
int proc) { 

xdroutint(genXid()); 
xdroutint(CALL); 
xdroutint(RPCVERS); 
xdroutint(prog); 
xdroutint(vers); 
xdroutint(proc); 
xdroutint(AUTH UNIX); 
xdroutBytes(cred()); 
xdroutint(AUTH NULL); 
xdroutBytes<verf()); 

} 

public synchronized int callXid() { 
int tmp = ptr; 

~ ptr = 0; 

45 
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} 

int result= xdrinint(); 
ptr = tmp; 
return result; 

public synchronized int callProc() 
int tmp = ptr; 
ptr = 20; 
int result= xdrinint(); 
ptr = tmp; 
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return result; 
} 

private static int lastXid = O; 

private synchronized static int genXid() { 
if (lastXid != 0) lastXid += 1; 
else lastXid = (int) (Math.random() * 2147483649.00}; 
return lastXid; 

) . 

private static byte[] lastCred; 

private synchronized static byte[] cred(} { 
if (lastCred ~= null) { 

XdrBlock xdr =new XdrBlock(); 
xdr.xdroutlnt((int) (System.currentTirneMillis()/1000L)); 
String host; 
try host= InetAddress.getLocalHost() .getHostNarne(); 
catch (UnknownHostException e) host= "???"; 
xdr.xdroutString(host); 
int uid; 
try uid = 

Integer.parselnt(System.getProperty("user.uid")); 
catch (NumberForrnatException e} uid = O; 
xdr.xdroutint(uid); 
int gid; 
try gid = 

Integer.parseint(System.getProperty("user.gid")); 
catch (NurnberForrnatException e) gid = 0; 
xdr.xdroutint(gid); 
xdr.xdrout!nt(O); //no gids 
lastCred =new byte[xdr.ptr]; 
System.arraycopy(xdr.buf, 0, lastCred, 0, xdr.ptr); 

return lastCred; 
} 

private static byte[] lastVerf; 

private synchronized static byte[] verf() { 
if (lastVerf == null) { 

45 lastVerf =new byte[O]; 

50 
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return lastVerf; 
} 
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/** 
* Input a RPC reply header from the block. 
* @param xid The expected xid. 
* @exception IOException If an error has occurred. 
*I 

public synchronized void xdrinReplyHeader(int xid) throws 
IOException I 

int replyXid = xdrinint(); 
if (replyXid != xidl 1 

throw new IOException( 
"rpc xid mismatch: " + 
"expected"+ xid +"but got"+ replyXid); 

} 
int msgType = xdrinint(); 
if (msgType .. !~REPLY) { 

throw new IOException( 
"rpc msg type mismatch: " + 
"expected"+ REPLY+" but got"+ msgType); 

int replyStat = xdrinint(); 
switch (replyStat) { 
case MSG ACCEPTED: 

int verfType = xdrinlnt(); 
· byte [) verf = xdrinBytes () ; 
int acceptStat = xdrinlnt(); 
switch (acceptStat) I 

case SUCCESS: 
return; 

case PROG UNAVAIL: 
throw new IOException( 

"rpc accepted: " + 
"remote hasn't exported program"); 

case PROG MISMATCH: 
int low~ xdrinint(); 
int high= xdrinint(); 
throw new IOException( 

"rpc accepted: " + 
"version mismatch low="+ low+" high="+ high); 

case PROC UNAVAIL: 
throw new IOException( 

"rpc accepted: " + 
"program can't support procedure"); 

case GARBAGE ARGS: 
throw new IOException( 

"rpc accepted: " + 
"procedure can't decode pararns"); 

default: 
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throw new IOException( 
"rpc accepted: " + 
"unknown status: "+ acceptstat); 

case MSG DENIED: 
int rejectStat = xdrinint(); 
switch (rejectStat) { 
case RPC MISMATCH: 
int low-= xdrinint{); 
int high= xdrinlnt(); 
throw new IOException( 

"rpc rejected: " + 
"version mismatch low="+ low+ 11 high="+ high); 

case AUTH ERROR: 
int auth~tat; xdrin!nt(); 
switch (authStat) { 
case AUTH BADCRED: 

throw-new IOException{ 
"rpc rejected: " + 
"remote can't authenticate caller: " + 
"bad credentials (seal broken)"); 

case AUTH REJECTEDCRED: 
throw-new IOException{ 
"rpc rejected: n + 
"remote. can't authenticate caller: " + 
"client must begin new session"); 

case AUTH BADVERF: 
throw-new IOException( 

"rpc rejected: " + 
"remote can't authenticate caller: " + 
"bad verifier (seal broken)"); 

case AUTH REJECTEDVERF: 
throw-new IOException{ 

"rpc rejected: " + 
"remote can't authenticate caller: " + 
"verifier expired or replayed"); 

case AUTH TOOWEAK: 
throw-new IOException( 
"rpc rejected: " + 
"remote can't authenticate caller: "·+ 
"rejected for security reasons"); 

default: 
throw new IOException{ 
"rpc rejected: " + 
"remote can't authenticate caller: 11 + 
"unknown status: "+ authStat); 
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default: 
throw new IOException( 

"rpc rejected: " + 
"unknown status: "+ rejectStat); 

} 
default: 

throw new IOException("unknown rpc reply status: " + 
replyStat); 

I 
} 

/* 
* Blow up if ptr hasn't reached the end of the block. 
*/ 

public void do~e{) throws IOException { 
if (ptr != buf.length) ( 

throw new IOException{ 
(buf.length-ptr) + " extra bytes of data remaining in 

reply"); 
) 

} 

/* 
* Provisions for authentication of caller to service and 

vice-versa are 
* provided as a part of the RPC protocol. The call message 

has two 
* authentication· fields, the credentials and verifier. The 

reply 
* message has one authentication field, the response 

verifier. The RPC 
* protocol specification defines all three fields to be the 

following 
* opaque type (in the eXternal Data Representation (XDR) 

language ( 9 J l : 
*I 

private 
private 
private 
private 

I* 

static final int 
static final int 
static final int 
static final int 

* RPC Message protocol 
*I 

private static final int 
private static final int 
private static final int 

AUTH NULL 
AUTH-UNIX 
AUTH-SHORT 
AUTH-DES 

version 2 

RPCVERS 
CALL = 
REPLY = 

73 

2; 
0; 
1; 

== 0; 
1; 
2; 

= 3; 
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/* 
* A reply to a call message can take on two forms: The 

message was 

the 

* either accepted or rejected. 
*I 

private static final int MSG ACCEPTED 
private static final int MSG-DENIED 

/* 

0; 
1; 

* Given that a call message was accepted, 
status 

the 

* of an attempt to call a remote procedure. 
*I 

private static final int SUCCESS = 0; 
private static .;final int PROG UNAVAIL 1; 
private static final int PROG-MISMATCH 2; 
private static final int PROC-UNAVAIL = 3; 
private static final int GARBAGE ARGS 4; 

I* 
* Reasons why a call message was rejected: 
*I 

private static final int RPC MISMATCH = 0; 
private static final int AUTH_ERROR 1; 

/* 
* Why authentication failed: 
*I 

private static final int AUTH BADCRED 
private static final int AUTH-REJECTEDCRED 
private static final int AUTH-BADVERF 
private static final int AUTH-REJECTEDVERF 
private static final int AUTH-TOOWEAK 

74 

= 1; 
2; 
3; 
4; 
5; 
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PortMaoper 

,. 
• @(#}PortMapper.java 
• 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved . 
• 
• version 1.0 
• author Christopher Lindblad 
• 
*I , 

package COM.Sun.isg.smcjc; 

import java.io.*; ~ 
import java.net.*; 

/** 
20 * Interface to the ONC port mapper. 

*I 
class PortMapper { 

private Socket socket; 
private InputStream is; 

~ private OutputStream os; 

/** 
* Create a port mapper client. 
* @param host The server for which we want to know the port 

30 mappings. 
· * @exception IOException If there is an error. 

*/ 
public PortMapper(String host) throws IOException 
socket= new Socket(host, PMAP PORT); 

~ is new BufferedinputStream(socket.getinputStream()); 

40 

45 

50 . 

55 

os =new BufferedOutputStream(socket.getOutputStream()); 
} 

/** 
* Get the port number for a particular ONC service. 
* @param prog The RPC program number. 
* @param vers The RPC version number. 
* @param prot Either IPPROTO_TCP or IPPROTO_UDP. 
* @return The port number for the service. 
* @exception IOException If there·is an error. 
*I 

public synchronized int getPort(int prog, int vers, int prot) 

75 
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throws IOException { 
XdrBlock call= new XdrBlock(); 
call.xdroutCallHeader(PMAP PROG, PMAP_VERS, 

PMAPPROC GETPORT); -

;•• 

-call.xdroutint(prog); 
call.xdroutint(vers); 
call.xdroutint(protl; 
call.xdroutint(O); 
call.send(os); 
XdrBlock reply= new XdrBlock(is); 
reply.xdrinReplyHeader(call.callXid()); 
int result= reply.xdrinint(); 
reply.done(); 
return result; 

• Closes the port mapper. 
*I 

public synchronized void close() throws IOException { 
socket.close(); 

} 

static final int IPPROTO TCP = 6; 
static final int IPPROTO-UDP 17; 

private static final int PMAP PROG 100000; 
private static final int PMAP-VERS 2; 
private static final int PMAP-PORT 111; 

private static final int PMAPPROC NULL 0; 
private static final int PMAPPROC-SET 1; 
private static final int PMAPPROC-UNSET 2; 
private static final int PMAPPROC-GETPORT 3; 
private static final int PMAPPROC-DUMP 4; 
private static final int PMAPPROC-CALLIT 5; 
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Decoder 

/* 
• @(#)Decoder.java 
• 
• Copyright 1995 Sun Microsystems, Inc. All Rights Reserved . 
• 
• version 1.0 
* author Christopher Lindblad 
• 
*I 

package COM.Sun.isg.smcjc; 

import java.awt.*; • 
import java.io.•; 

public class Decoder extends Panel 
~ private Decoderimpl irnpl; 

25 

public Decoder() { 
setLayout(new BorderLayout()); 

} 

public synchronized void init(String format, Image img,String 
host,int port,String ATM) 

throws IOException { 
try { 

so Class implClass = Class.forNarne(implClassName(forrnat)); 
if (impl ==null 1 I impl.getClass() != irnplClass) 

removeAll () ; 
irnpl = (Decoderimpl)implClass.newinstance(); 

·add ("Center", imp!); 
35 } 

impl.init(forrnat, img, host, port,ATM); 
} catch (ClassNotFoundException e) ( 
throw new IOException(e.toString()); 

} catch (!llegalAccessException e) ( 
40 throw new IOException{e.toString()); 

45 

50 

55 

} catch (lnstantiationException e) ( 
throw new IOException(e.toString{)); 

} 

public synchronized void paint(Graphics g) ( 
if (impl !~null) super.paint(g); 

n 
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else { 
Rectangle b =bounds(); 
g.setColor(getBackground()); 
g.fill3DRect(O, O, b.width, b.height, true); 

} 
} 

public synchronized void stop() throws IOException { 
if (impl J; null) impl.stop(); 

} 

public synchronized void pause() throws IOException { 
if (impl !=null) impl.pause(); 

} 

public synchro;ized void play() throws IOException { 
if (impl !=null) impl.play(); 

} 

public synchronized void flush() throws IOException { 
if (impl !=null) impl.flush(); 

} 

public synchronized String destTiAddr() throws IOException { 
if (impl !=null) return impl.destTiAddr(); 
return ""; 

} 

public synchronized String encap() throws IOException { 
if (impl !=null) return impl.encap(); 
return ""; 

} 

/** 
* A hacky implementation factory 
*I 

40 private static String implClassName(String format) throws. 
IOException { 

String osArch = Systern.getProperty("os.arch", "?os.arch"); 
String osNarne = System.getProperty("os.name", "?os.narne 11

); 

String osVersion = System.getProperty( 11 os.version", 
~ "?os.version 11

); 

50 

55 

String spec = format + " " + osArch + 11 
" + osNarne + 11 11 + 

osVersion; 
if (format. equals ("MPEGlSYS")) { 

if (osNarne.equals("Solaris") 11 osName.equals("SunOS")) 

78 
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if (osArch.equals("sparc")) { 
return "COM.Sun.isg.smcjc.MpxDecoderimJ?l"; 

} 
5 } 

} 
throw new IOException("no decoder for"+ spec); 

} 

10 

Decoderlmpl 
75 

/* 
* @(#)Decoderlmpl.java 
* 

20 
* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 
* author Christopher Lindblad 
* 

25 *I 

package COM.Sun.isg.smcjc; 

import java.awt.*; ~ 
30 import java. io. *; 

abstract class Decoderimpl extends Canvas { 
public abstract void init(String format, Image img, String 

host, int port,String ATM) throws IOException; 
~ public abstract void stop(} throws IOException; 

public abstract void pause() throws IOException; 
public abstract void play() throws IOException; 
public abstract void flush() throws IOException; 
public abstract String destTiAddr(} throws IOException; 

40 public abstract String encap() throws IOException; 

45 

50 

55 

79 

Page 532 of 778



EP 0 803 826 A2 

MpxDeeoderlmpl 

5 
/* 
* @(#)MpxDecoderimpl.java 

* copyright 1995 sun Microsystems, Inc. All Rights Reserved . .. 
to * version 1.0 

* author Christopher Lindblad .. 
*I 

ts package COM. Sun. isg. smcj c; 

import java.applet;-*; 
import java.io.*; 
import java.awt.*; 

~ import java.net.*; 

25 
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class MpxDecoderimpl extends Decoder!rnpl implements Runnable { 
private String format; 
private String host; 
private int port; 
private int portO; 
private Image irng; 
private long fadeTimeMillis; 
private Datagramsocket ctrlSckt; 
private Thread thread; 
private DatagramPacket ctrlPckt; 
private File logFile; 
private float luminance = l.OF; 
private int dataPort; 
private int scale = 1; 
private int state=STOP; 
private boolean multi=false; 
private boolean ATM=false; 
private String ATMs=null; 

public MpxDecoderimpl ( l 
super(); 

} 

public synchronized void init(String format, Image img, 
String host, int port,String ATMs) 

throws IOException { 
this.format = format; 
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this.img = img; 
ATM=(ATMs!=null); 

this.port=port; 
this.host=host; 

EP 0 803 826 A2 

if ((port==-l)&&(!ATM)) { 
dataPort = genLocalPort(); 

}else( 

} 

dataPort = port; 
portO= genLocalPort(); 

multi=!ATM; 
if (ATM) this.ATMs = ATMs; 

ctrlPckt =new DatagrarnPacket( 
new 

byte[l28],12B,Ine~ddress.getLo~a1Host(),genLocalPort()); 
ctrlWord(O, OxOOOOOOOl); II sync 
ctrlWord(l, Ox00000002); II sync 
ctr1Word(2, Ox00000003); II sync 
ctr1Word(3, Ox00000004); II sync 
ctr1Word(4, OxaaaaOOOl); II version= 1 
ctrlWord(S, OxbbbbOOOl); II channel= 1 
ctr1Word(6, OxOOOOOOOO); II sequence: 0 
ctr1Word(7, OxccccOOOO); II flags= 0 
ctrlWord(B, OxddddOOOl); II type= 1 

public Dimension minimumSize() { 
return new Dimension(WIDTH, HEIGHT); 

} . 

public synchronized Dimension preferredSize() { 

} 

Dimension dim= new Dimension(WIDTH*scale, HEIGHT*scale); 
return dim; 

public synchronized void layout() { 
Rectangle b =bounds(); 
double xscale = (double)b.widthl(double)WIDTH; 
double yscale = (double)b.height/(double)HEIGHT; 
int scale= (int)((xscale + yscale) I 2.0 + 0.25); 
if (scale < 1) scale = 1; 
if (scale > 3) scale = 3; 
if (scale ! = this. scale) ( 

this.scale = scale; 
if (state== PAUSE I I state-- PLAY) updateVideoMode(); 

} 
} 
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public synchronized void paint(Graphics g) { 
Dimension ps = preferredSize(); 
g.setColor(getBackground()); 
g.fill3DRect(O, 0, ps.width, ps.height, true); 
if (img !=null) g.drawimage(img, 0, 0, ps.width, ps.height, 

this);-
} 

public synchronized void stop() throws IOException 
if (state == PAUSE I I state PLAY) { 

if (multiiiATM){ 
StringBuffer sc= new StringBuffer(); 
sc. aru>end ( 11 kloop u); 

System.out.println(sc.toString()); 
String() cmdarrayO= new String[3); 
cmdarrayO[Oj = "/bin/sh"; 
cmdarrayO(l) = "-c"; 
cmdarray0[2) = sc.toString(); 
try Runtime.getRuntime() .exec(cmdarrayO}; 
catch (SecurityException e) 

System.out.println("Exec="+exec(cmdarray0[2])); 

} 
} 

} 
ctr1Word(9, MCMD EXIT); 
ctrlSckt.send(ctrlPckt}; 
ctrlSckt.close(); 
ctrlSckt = null; 
state = STOP; 
try { 
if (logFile.length() == 0) logFile.delete(); 

} catch (SecurityException e) { 

} 

String cmd = "/bin/rm -f "+logFile.getPath(); 
try Runtime.getRuntime() .exec(crnd); 
catch CSecurityException f) exec(cmd); 

public synchronized void pause() throws IOException 
if (state == PLAY) { 

ctrlWord(9, MCMD PLAYCTR); //identifier 
ctrlWord(lO, PC PAUSE); // action 
ctrlWord(ll, Float.floatTointBits(l.OF)); //speed 
ctrlSckt.send(ctrlPckt); 
state = PAUSE; 
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public synchronized void play() throws IOException 
if (state == PAUSE) { 

ctr1Word(9, MCMD PLAYCTR); //identifier 
ctrlWord(lO, PC PLAY); // action 
ctrlWord(ll, Float.floatTointBits(l.OF)); //speed 
ctrlSckt.send(ctrlPckt); 
state = PLAY; 

else if (state == STOP) { 
StringBuffer sb: new StringBuffer(); 
sb.append("exec mpx"); 
if (!multi) { 

if ( !ATM) { 
.sQ.. append (" -fn udp, lp, "); 

sb.append(dataPort); 
}else{ 

sb.append(" -fn udp,lp,"); 
sb.append(portO); 

} 
}else{ 

sb. append (" -fn udp, lp, "); 
sb.append(portO); 
} 

sb. append (" -xn udp, lp, "l; 
sb.append(ctrlPckt.getPort()); 
sb.append(" -u 2"); 
sb.append(" -v "); 
int depth= getColorModel().getPixelSize(); 
if (depth == 1) { 
sb. append ( "mono") ; 

} else { 
sb.append("col"); 
sb.append(depth); 
if (depth= 24 && scale> 1) sb.append("B"l; 

} 
sb.append(","); 
sb.append(scale); 
sb. append (" -w " ) ; 
sb.append(window!d()); 
sb.append(" </dev/null"); 
sb.append(" >"); 

System.out.println(sb.toString()); 
logFile == new 

File ( "/tmp/mpx. "+System. currentTimeMillis ()) ; 
sb.append(logFile.getPath()); 
sb.append(" 2>&1"); 
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String[] cmdarray =new String[3]; 
cmdarray[O) = "/bin/sh"; 
cmdarray(l] = 11 -c"; 
cmdarray [ 21 = sb. toString () .i 
try Runtime.getRuntime().exec(cmdarray); 
catch (SecurityException e) exec(cmdarray[2J); 
ctrlSckt =new DatagrarnSocket(); 
state = PLAY; 

if (ATM) { 
StringSuffer sc= new StringBuffer(); 
sc.append("loop a"); 
sc.append(dataPort+" "); 
sc.append{portO+" >sas~ &"); 

System.out.println(sc.toString()); 
String[)~ cmdarrayO= new String[3); 
cmdarrayO[O) = "/bin/sh"; 
cmdarrayO(l] = "-c"; 
cmdarray0[2] = sc.toString(); 
try Runtime.getRuntime() .exec(cmdarrayO); 
catch (SecurityException e) · 

System.out.println("Exec="+exec(cmdarray0[2))); 
}else if (multi) ( 

StringBuffer sc= new StringBuffer(); 
sc.append("loop m "); 
sc.append(host+" "); 
sc.append(dataPort+" "); 
sc.append(portO+" &"); 

System.out.println(sc.toString()); 
String(] cmdarrayO= new String[3]; 
cmdarrayO[O] = "/bin/sh"; 
cmdarrayO[l] = "-c"; 
cmdarray0[2] = sc.toString(); 
try Runtime.getRuntime() .exec(cmdarrayO); 
catch (SecurityException e) 

System.out.println("Exec="+exec(cmdarray0[2))); 
} 

} 
} 

public synchronized void flush() 
if (thread == null) { 

} 

thread= new Thread(this); 
thread.start(); 

fadeTimeMillis = System.currentTimeMillis() + 4000; 
} 
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public synchronized String destTiAddr() throws 
UnknownHostException { 

String phost; 
//return "beO,"+phost+","+dataPort; 
if (ATM) { 

return "port=" + ATMs + ",vc=" + dataPort; 
}else { 

phost = InetAddress.getLocalHost() .getHostNarne(); 
return "host=" + phost + ",udpport=" + dataPort; 

public String encap() 
return "MPEGlSYS"; 

} . . 
private void ctrlWord(int idx, int val) { 
byte[] buf = ctrlPckt.getData(); 

} 

buf[idx*4 J = (byte) c (val >> 24) & Oxff); 
buf{idx*4 + 1) (byte) ((val >> 16) & Oxff); 
buf[idx*4 + 21 (byte) ((val >> 8) & Oxff); 
buf[idx*4 + 3] = (byte) ((val ) & Oxff); 

private void updateVideoMode() { 
ctr1Word(9, MCMD PRESCTR); //identifier 
ctrlWord(lO, PCTR-VMDIPCTR LUM); //which 
int depth= getcoiorModel().getPixelSize(); 
int col= (depth==l)? 0 : (depth==24&&scale>l) ? VDM COLB 

VDM COL; 
- ctrlWord(ll, (col<<8) !scale);// video mode 

ctr1Word(l2, OJ; II audio mode 
ctr1Word(l3, 0); II audio volume 
ctr1Word(l4, Float.floatTointBits(luminanceJ); //luminance 
ctr1Word(15, 0); //saturation 
ctr1Word(l6, 0); //gamma 
try ctrlSckt.send(ctrlPckt); catch (IOException e); 

} 

public synchronized void run() { 
Thread currentThread = Thread.currentThread(); 
try { 

while (currentThread==thread && (state==PAUSE I I 
state==PLAY)) { · 

long currentTimeMillis = System.currentTimeMillis(); 
float last = luminance; 
if (fadeTimeMillis < currentTimeMillis) { 
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if (luminance < l.OF) luminance += O.l25F; 
else { 

if (luminance > O.OF) luminance -= O.l25F; 
} 
if (luminance!= last) updateVideoMode{); 
if {luminance >= l.OFl return; 
try wait{l25); catch (InterruptedException e); 

} 
finally { 

if {thread == currentThread) th~ead = null; 
} 

} 

private int genLocalPort() throws IOException 
DatagramSocke~ sckt =new DatagramSocket(); 
int port= sckt.getLoca!Port(); 
sckt.close(); 
return port; 

} 

private native int windowid(); 

private native int exec(String cmd); 

protected void finalize() { 
try stop(); catch (IOException e) ; 

} 

private static final int WIDTH = 352; 
private static final int HEIGHT = 240; 

private static final int STOP = 0; 
private static final int PLAY = l; 
private static final int PAUSE = 2; 

I* command identifiers *I 
private static final int MCMD NULL 0; 
private static final int MCMD-EXIT = 1; 
private static final int MCMD-OPENSRC = 2; 
private static final int MCMD-CLOSESRC ;::: 3; 
private static final int MCMD-REENTER 4; 
private static final int MCMD-PLAYCTR = 5; 
private static final int MCMD-PRESCTR = 6; 
private static final int MCMD-STREAM = 7; 
private static final int MCMD-SENDSTAT = 8; 
private static final int MCMD-STATUS = 9; 
private static final int MCMD-ACK = 10; 
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I* command flags *I 
private static final int MCFL SNDACK 
private static final int MCFL=ORGMPX 

I* command parameter values: *I 

I* source type MCMD OPENSRC *I 
private static final int MSC FNAME 
private static final int MSC=FDSCP 

I* flags MCMD REENTER *I 
private static final-int MRE FOFS 
private static final int MRE-ASOPEN 
private static.final int MRE-STRMS 
private static final int MRE=SEEKVSEQ 

(1<<0); 
= (1<<2); 

= 1; 
= 4; 

= (1<<0) i 
(1<<2); 

= (1<<3) i 
= (1<<4); 

I* data type MCMD OPENSRC, MCMD REENTER *I 
private-static final int BSTRM 11172 - = (1<<0); 
private static final int BSTRM-VSEQ = (1<<1); 
private static final int"BSTRM=ASEQ = (1<<2); 

I* action MCMD PLAYCTR *I 
private static final int PC PLAY 
private static final int PC-FWDSPEED 
private static final int PC-FWDSTEP 
private static final int PC-PAUSE 

I* which MCMD PRESCTR 
private static final int PCTR VMD 
private static final int PCTR-AMD 
private static final int PCTR-AVOL 
private static final int PCTR-LUM 
private static final int PCTR-SAT 
private static final int PCTR-GAM 

/* video mode MCMD PRESCTR 
* oxvvzz 
* vv VDM COL, VDM COLB 
* zz : zoom [1-3] 
*I 

private static final int VDM COL 
private static final int VDM-COLB 

/* audio mode MCMD_PRESCTR 
* 
* cccqqq 

87 

*I 

(1<<0); 
= (1<<1) i 
= (1<<2); 
= (1<<3); 

(1<<0); 
::: (1<<1); 
= (1<<2); 
:;;:; (1<<3); 
= (1<<4); 
= (1<<5); 

= 1; 
2; 
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* ccc: channel listening selection 
* Sxx 1/0 -> Selection/ No Selection .. 
* 101 Left 
* 110 Right 
* 111 Left & Right 
* qqq: audio playback quality selection 
* Sxx·: 1/0 -> Selection/ No Selection 
* 100 High 
* 101 Medium 
* 110 Low 
*I 

/* stream MCMD_STREAM, MCMD_OPENSRC, MCMD REENTER 

* 
* 
* 
* 
* 

stream, 
* 
* 
* 
* 
* 
* 
* 

vvvvvvvv.aaaaaaaa 
aaaaaaaa: 

a7: 1-> ignore stream identifier part (bits aS-aO). 
a6: audio stream subscription 0/0N, 1/0FF 
aS: 1->auto subscribe to first encountered audio 

(a4-a0 = 00000). 
a4-a0: subscribe to a particular audio stream [0-31] 

vvvvvvvv: 
v7: 1-> ignore stream identifier part, bits vs-vo 
v6: video stream subscription 0/0N, 1/0FF 
vS: 1->auto subscribe to first encountered video 

so stream, 

35 
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* 
* 

(v4-v0 = 00000) . 
v4: 0 

* 
* 

v3-vO: subscribe to particular video stream [0-15] 

*I 

private static final int STRM IGNOREID 
private static final int STRM-SBCOFF 
private static final int STRM=AUTOSBC 

static { 

= Ox80; 
Ox40; 

= Ox20; 

try System.loadLibrary("javampx"); catch 
(UnsatisfiedLinkError e) 

System.load("/opt/SUNWsmcjc/lib/libjavampx.so"); 
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/* 
s * @(i)smcrm.java 

* Copyright 1995 Sun Microsystems, Inc. All Rights Reserved. 
* 
* version 1.0 

to * author Christopher Lindblad 
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* 
*I 

package COM.Sun.isg.smcjc; 

public class smcrm o:( 
private static byte(] parseHandle(String s) { 
int len ; s.length()/2; 
byte(] h =new byte[len]; 
for (inti= 0; i < len;-i++) { 

h[i] = (byte) Integer.parseint(s.substring(i*2, 
(i+l) *2) 1 16) i 

} 
return h; 

} 
public static void main (String args[]) throws Exception { 
MsmSession session ~ null; 
MsmPlayer player; 
if (args.length != 2) { 

System.err.println("usage: smcrm <serverName> 
<playerHandle>"); 

return; 
} 

. try 

} 
} 

session= new MsmSession(args(O)); 
player= new MsmPlayer(session, parseHandle(args[l])); 
player .delete(); 

catch (Exception e) { 
System.err.println("smcrm: " + e); 

finally ( 
if (session !~ null) { 
try session.close(); catch (Exception e) 

System.err.println("smcrm: "+e); 
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smc:stat 

I* 
5 • @(#lsmcstat.java . 

* 
• Copyright 1995 Sun Microsysterns, Inc. All Rights Reserved. 
* 
* version 1.0 

10 • author Christopher Lindblad 
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* 
*I 

package COM.Sun.isg.srncjc; 

public class srncst~t { 
public static void main (String args[]) throws Exception { 

MsrnSession session = null; 
MsmPlayer[) players; 
if (args.length != 1) { 

} 
try 

Systern.err.println("usage: srncstat <serverName>"); 
return; 

session= new MsmSession(args(O]); 
players= session.players(); 
Systern.out.println(session); 
for (int 1 = 0; i < players.length; i++) { 
MsmPlayer player= players(!]; 
MsmPersistence persistence= player.getPersistence(); 
MsmConnect connect= player.getConnect(); 
MsmPlayStatus status= player.getPlayStatus(); 
MsrnAccessRight[] rights= player.getAccess(); 
MsmPlaylist playlist = player.getPlaylist(); 
System.out.println(player); 
Systern.out.println(persistence); 
Systern.out.println(connect); 
System.out.println(status); 
for (int j = 0; j < rights.length; j++) { 

Systern.out.println(rights[j)); 
} 
System.out.println(playlist); 
for (int j = 0; j < playlist.items.length; j++) { 

if (playlist.items[j] instanceof MsmTitleitem) { 
MsmTitleitem ti = (MsmTitleitern)playlist.items[jJ; 
Systern.out.println( 

session.getTitleStatus(ti.titleName)); 
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} 
} 

} 
} 
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catch (Exception e) { 
System.err.println("smcstat: "+e); 

finally { 
if (session != null) ( 
try session.close(); catch (Exception e) 

System.err.println("smcstat: "+e); 
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LOOP 

/* 
s • @(#)loop.c 

* * Copyright 1996 Sun Microsystems, Inc. All Rights Reserved . 

10 

• 
* version 
* author 
* 
*I 

1.0 
Stephane CACHAT 

~ #include <stdio.h> 
#include <stdlib.h> 

20 
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#include <sys/types.h> 
#include <sys/socket.h> 
#include <netinet/in.h> 
#include <arpa/inet.h> 
#include <string.h> 
#include <netdb.h> 
#include <signal.h> 
#include <errno.h> 
#include <fcntl.h> 
#include <assert.h> 
#include <unistd.h> 
#include <sys/time.h> 
#include <sys/resource.h> 
#include <time.h> 
#include <thread.h> 
#include <sys/errno.h> 
#include <sys/stropts.h> 
#include <fcntl.h> 
#include <atrn/atrnioctl.h> 

#ifdef TRUE 
#undef TRUE 
#endif 

#ifdef FALSE 
#undef FALSE 
#endif 

#define FALSE 0 
#define TRUE 1 
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#define BUF 1024*8 

/************************************************* 
*** Global variables *** 
*************************************************/ 

/* Parameters */ 

char servername(256]; 
char * progName; 
char *opt; 
in·t port; 
int portO; 

/* Socket */ 

struct sockaddr in adds; 
int skt; -
struct sockaddr in addr; 
struct sockaddr-in addx; 
struct hostent * hp; 
int len; 

/* buffer */ 

char * buffer=NULL; 

/* Multicast */ 

struct ip mreq mreq; 
char * host; 

/* Thread */ 

thread t Tpump; 
int okdone=O; 
int flag=l; 

/* ATM */ 
int safd/ 
int ppa; 
char ctlbuf[OxlOO]; 

#define vc port 

/************************************************* 
*** Receive&transmit info Multicast *** 
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*************************************************/ 

void * pumpM(void * result) ( 
while (flag) { 

len=recvfrom(skt,buffer,BUF,O,NULL,O); 
if (len) ( 
sendto(skt,buffer,len,O, (struct sockaddr *) 

&(addx),sizeof(addx)); 
} 

} 
flag=l; 

/*main loop*/ 

/************************************************* 
*** Receive&traqpmit info ATM *** 
*************************************************/ 

void* pumpA(void *result)( 
struct strbuf ctl; 
struct strbuf data; 
int flags; 

fprintf(stderr,"pumpA\n"); 
ctl.buf = (char *) ctlbuf; 
ctl.maxlen ; OxlOO; 
ctl.len = 0; 
data.buf = (char *) buffer; 
data.maxlen = BUF; 
data.len = 0; 
flags = O; 
while (flag) ( /*main loop*/ 

if (getmsg (safd, &ctl, &data, &flags) < 0) { 
fprintf(stderr,"getmsg failed, errno=%d\n", errno); 
perror(""); 
return; 

} 

len=data.len; 
fprintf(stderr,"len=%d\n",len); 

if (len) { 
sendto(skt,buffer+4,len-4,0, (struct sockaddr *) 

&(addx),sizeof(addx)); 
} 

} 
flag=l; 

/************************************************* 
*** Collecting arguments *** 
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*************************************************/ 

void print usage and exit (char* a) { 
if (strlen(a}) fprintf{stderr,a); 
fprintf(stderr,"\n%s redirect multicast or atm data stream 

to loO\n",progName); 
fprintf(stderr,"Usage\n"); 
fprintf(stderr,"%s m <Multicast address> <in port> <out 

port>\n",progName); 

} . 

fprintf(stderr,"%s a <VC> <out port>\n",progName); 
(void)exit(O); 

static void collectArgs(int argc,char **argv) { 
int i; ~ 
int j=O; 
FILE * f; 
progName=*argv++; 
if (!*argv) print usage and exit(""); 
opt=*argv++; - - -
if (*opt=='a') { 

if (!*argv) print usage and exit(""); 
port=atoi(*argv++); - -
if (!*argv) print usage and exit(""); 
portO=atoi(*argv++); - -
if (port<=O) print usage and exit(""); 
if (*argv) print usage and exit(""); 
f=fopen("./loop.conf","r">i 
if (!f) { 

fprintf(stderr,"Can't open loop.conf"); 
exit(-1); 

} 

host= (char*) rnalloc(256); 
fscanf(f,"%s",host); 
fclose(f); 

}else if (*opt=='rn') { 
if (!*argv) print usage and exit(""); 
host=*arqv++; - - -
if (!*arqv) print usage and exit(""); 
port=atoi(*arqv++); - -
if (!*arqv) print usage and exit(""); 
portO=atoi(*arqv++); - -
if (port<=O) print usage and exit(""); 
if (*atqv) print usage and exit(""); 
else print usage-and exit("">; 

. - - -
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/************************************************* 
*** Getting server IP adress *** 
*************************************************/ 

void getaddr() ( 
int udpport; 
unsigned long inaddr; 
struct hostent * hp; 
char n(256]; 
int i; 

·if (gethostnarne(servername,256)==-l) 
print usage and exit("error while getting hostname"); 

if ((inaddr=inet addr(servernarne)) !=-1) { 
adds.sin_addr.~addr=inaddr; 

}else( 
hp=gethostbynarne(servername); 
if (hp!=NULL) { 

adds.sin addr.s addr=((struct in_addr*) 
hp->h addr)->s-addr; -

-adds.sin=port = htons(udpport); 

} 

if ((inaddr=inet addr(host)) !=-1) {/*hostname*/ 
mreg.imr multiaddr.s addr=inaddr; 

}else~ - -
hp=gethostbyname(host); 
if (hp!=NULL) { 

mreq.imr multiaddr~s addr=((struct in_addr*) 
hp->h addr)->s-addr; -

}else{ -
fprintf(stderr,"Multicast connect failed\n"); 

} 

/* mreq.imr interface.s addr=INADDR ANY; */ 
gethostname(n,256); 
hp=gethostbyname(n); 
if (hp! =NULL) { 

mreq.imr interface.s addr=((struct in addr*) 
hp->h addr)->s-addr; -

-addx.sin-addr.s addr=((struct in_addr*) 
hp->h addr)->s-addr; -

-addx.sin-port = htons(portO); 
}else{ - . 

fprintf(stderr,"Multicast connect failed\n"); 
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/************************************************* 
*** Socket setting Multicast *** 
*************************************************/ 

void goM(){ 
getaddr(); 
skt=socket(AF INET,SOCK DGRAM,O); 
if (skt==O) (-

} 

perror("Create socket"); 
exit(EXIT_FAILURE); 

addr.sin family = AF INET; 
addr.sin-addr.s addr-= INADDR ANY; 
addr.sin-port =-htons(port);­
bind(skt;(void *)&addr,sizeof(addr)); 
if( setsockopt(s~t, IPPROTO IP, IP ADD MEMBERSHIP, (char*)&mreq, 

sizeof(struct ip mreq) ) == -I ) { - - · 
fprintf(stderr,"Can't join multicast membership"); 
exit(OJ; 

} 
if (fcntl(skt,F SETFL,O NDELAY)==-1) ( 

fprintf(stderr,"set socket options nb"); 
exit(EXIT_FAILURE); 

if (thr create(O,O,pumpM,O,O,&Tpump)) perror("Can't create 
Dispatcher" J; 
} 

/************************************************* 
*** ATM interface setting *** 
*************************************************/ 

void goA() { 
int udpport; 
unsigned long inaddr; 
struct hostent * hp; 
char n (256); · 

char interface[lOJ; 
memset(interface, 0, sizeof (interface)); 
strcpy(interface, host); 
ppa = interface[strlen(interface) - 1) - '0'; 
if ((safd =sa open(interface)) < 0) { 

} 

fprintf(stderr,"open failed, errno=%d\n", errno); 
perror ("open") ; 
exit (-1); 

fprintf(stderr,"ready to attach\n"); 
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sa attach(safd, ppa, -1); 
fprintf(stderr,"attached\n"); 

if (sa add vpci(safd, vc, NULL ENCAP, BIG BUF TYPE) < 0) { 
5 fprintf(stderr,"sa add vpci failed, errno=%d\n", errno); 

exit(-1); - -
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} 
sa_setraw(safd); 

gethostname(n,256); 
hp=gethostbyname(n); 
if (hp!=NULL) { 

addx.sin addr.s addr=((struct in_addr*) 
hp->h addr)->s-addr; -

-addx.sin-port = htons(portO); 
} else { - .. "' 

fprintf(stderr,"loO connect failed\n"); 
} 
skt=socket(AF INET,SOCK DGRAM,O); 
if (skt==O) {~ -

} 

perror("Create socket"); 
exit(EXIT_FAILURE); 

addr.sin family = AF !NET; 
addr.sin-addr.s addr-= INADDR ANY; 
addr.sin-port =-htons(portO);­
bind(skt;(void *)&addr,sizeof(addr)); 
if (fcntl(skt,F SETFL,O NDELAY)==-1) { 

fprintf(stderr,"set socket options nb"); 
exit(EXIT_FAILURE); 

if (thr create(O,O,pumpA,O,O,&Tpump)) perror("Can't create 
Dispatcher"); 
} 

/************************************************* 
*** Cleaning ATM *** 
*************************************************/ 

void doneA{int arg) { 
fprintf(stderr,"loop killed by signal %d\n",arg); 
if (!okdone) {okdone=l; 

flag=O; 
while (!flag) { 
.sleep(l); 

} 

fprintf(stderr,"dispatcher killed\n"); 
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if (sa delete vPCi(safd, vc) < 0) { 
fprintf(stderr,"sa delete vpci failed, errno=%d\n", errno); 

}; - -
fprintf(stderr,"ready to detach\n 11

); 

sa detach(safd, -1); 
fprintf(stderr,"detached\n"); 

sa close(safd); 
close(skt); 
printf("socket closed\n"); 
if (buffer) free(buffer); 
printf("Buffer free\n"); 
exit(O); 

} } 

I**************.**.,********************** * * * * * * * * * * * 
*** Cleaning Multicast *** 
*************************************************/ 

void doneM (int arg) { . 
if (!okdone) {okdone=l; 
if (setsockopt(skt,IPPROTO IP, IP_DROP_MEMBERSHIP, (char *} 

&mreq,sizeof(mreq})==-1) { -

} } 

} 

fprintf(stderr,"Can't drop multicast membership"); 
exit(O); 

printf("Multicast membership dropped\n"); 

flag=O; 
while (!flag) 

sleep(l); 
} 
printf("dispatcher killed\n"); 

close(skt); 
printf("socket closed\n"); 
if (buffer) free(buffer); 
printf("Buffer free\n"); 
exit(O); 

/*************************************~*********** 
*** Main *** 
*************************************************/ 

int main(int argc, char** argv) 
{ 

int i; 
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buffer=(char*) malloc(BUF); 
collectArgs(argc,argv); 

if (*opt='m'){ 
printf("host=%s, port=%d, port0=%d\n",host,port,port0); 
signal(SIGQUIT,doneM); 
signal(SIGINT,doneM); 
signal(SIGUSRl,doneM); 
signal(SIGUSR2,doneM); 

printf("go M\n"); 
goM(); 

}else if (*opt=='a') { 
printf("interface=%s, vc=%d,port0=%d\n",host,vc,port0); 
signal(SIGQUIT,doneA); 
signal(SIGINT,~oneA); 
signal(SIGUSRl,doneA); 
signal(SIGUSR2,doneA); 

printf("go A\n"); 
goA(); 

printf("loop\n"); 

while(l) sleep(60); 
} 

Claims 

1. A method for processing in a computer which includes a memory a bit stream received from a bit stream server 
which is operatively coupled to the computer through a network, the method comprising: 

retrieving from a multimedia document stored in the memory a specification of a title; 
40 building from the specification of the title bit stream control signals which request a bit stream representing 

the title and which are in a form appropriate for processing by the bit stream server; 
transmitting the bit stream control signals to the bit stream server to thereby request from the bit stream server 
a bit stream representing the title; 
building from the specification of the title decoder control signals which direct a decoder to receive the bit 

45 stream from the bit stream server and which are in a form appropriate for processing by the decoder; and 
transmitting the decoder control signals to the decoder to thereby cause the decoder to receive and decode 
the bit stream. 

2. An apple!, capable of executing within a computer system, for requesting and controlling decoding of a bit stream 
so specified in a multimedia document stored in a memory of the computer system, the apple! comprising: 

an API module (i) which is configured to build from a specification of the bit stream in the multimedia document 
bit stream control signals which request transmission of the bit stream from a bit stream server and which are 
in a form appropriate for processing by the bit stream server and (ii) which is configured to transmit the bit 

55 stream control signals to the bit stream server to thereby request from the bit stream server a bit stream 
representing the title; and 
a decoder module (i) which is operatively coupled to the API module; (ii) which is configur d to build from the 
specification of the bit stream in the multimedia document decoder control signals which direct a decoder to 
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receiv the bit stream from th bit stream server and which are in a form appropriat for processing by the 
decoder; and (iii) which is configured to transmit the decoder control signals to the decoder to thereby cause 
the decoder to receive and decod the bit stream. 
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• 
AMENDED CLAIMS IN CLEAN FORM 

IN THE CLAIMS: 

1. (Once amended) A computer-implemen ed method for communication and cooperative task 

completion among a plurality of dis uted electronic agents, comprising the acts of: 

registering a description of each acti e client agent's functional capabilities as 

corresponding registered fun tional-eapabilities, using an expandable, platform-

) U ~ independent, inter-agent Ian age; 

V2 \ receiving a request for service as a ase goal in the inter-agent language, in the form of an 

~ arbitrarily complex goal e pression; 

dynamically interpreting the arbi arily complex goal expression, said act of interpreting 

further comprising: 

generating one or more ub-goals expressed in the inter-agent language; 

constructing a goal sati faction plan that includes said one or more sub-goals; and 

dispatching each of th sub-goals to a selected client agent for performance, based 

een the sub-goal being dispatched and the registered 

functional c abilities of the selected client agent. 

2. (Once amended) A compute -implemented method as recited in claim 1, further including 

the following acts of: 

or service as a base goal using the inter-agent language, in the 

form of anothe arbitrarily complex goal expression, from at least one of the 

selected clien agents in response to the sub-goal dispatched to said agent; and 

recursively applying he step of dynamically interpreting the arbitrarily complex goal 

expression · order to perform the new request for service. 

3. (Once amended) A omputer-irnplemented method as recited in claim 2 wherein the act of 

registering a spe ific agent further includes: 

invoking the s~ cific agent in order to activate the specific agent; 

instantiating ft instance of the specific agent; and 
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• 
transmitting the new agent pr le from the specific agent to a facilitator agent in response 

to the instantiation of e specific agent. 

48. (Once amended) An Interagen Communication Language (ICL) providing a basis for 

facilitated cooperative task ompletion within a distributed computing environment 

having a facilitator agent d a plurality of autonomous service-providing electronic s vb7agents, wherein: 
the ICL having o e or more features from a set of features comprising: 

Y) \ enabling gents to perform queries of other agents; 

enabling agents to exchange information with other agents; and 

enablin agents to_set triggers within other agents; and 

the ICL havin a syntax supporting compound goal expressions wherein said 

compo d goal expressions are such that goals within a single request 

provi ed according to the ICL syntax may be coupled by one or more 

oper ors from a set of operators comprising: 

a co ditional execution operator; and 

a p allel disjunctive operator that indicates that disjunct goals are to be 

performed by different agents. 

84. (Once amended) A omputer architecture as recited in claim 71 wherein a planning 

facilitating engine are distributed across at least two computer 

processes. 

85. (Once amended) computer architecture as recited in claim 71 wherein an execution 

component oft e facilitating engine is distributed across at least two computer processes. 

86. (Once amended) A data wave carrier providing a transport mechanis111: for information 

communicati in a distributed computing environment having at least one facilitator 

agent and at } ast one active client agent, wherein said at least one facilitator agent is 

operable t~Jonstruct a goal satisfaction plan for satisfying one or more requests for 

service frol said at least one active client agent, the data wave carrier comprising a signal 

59501-8016.US01 3 Serial No. 09/225,198 
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representation of an inter-ag t language description of an active client agent's functional 

capabilities. 

87. (Once amended) A data w e carrier as recited in claim 86, the data wave carrier further 

comprising a correspo ing signal representation of said one or·more requests for service 

in the inter-agent Ian age from a first agent to a second agent. 

88. (Once amended) A ta wave carrier as recited in claim 86, the data wave carrier further 

comprising a si al representation of a goal dispatched to an agent for performance from 

59501-8016.US01 4 Serial No. 09/225,198 

Page 562 of 778



REMARKS 

The Examiner is thanked for the performance of a thorough search. By this amendment, 

Claims 1-3, 48, and 84-88 have been amended. No claims have been cancelled or added. Hence, 

Claims 1-89 are pending in the Application. It is respectfully submitted that the amendments to 

the claims as indicated herein do not add any new matter to this Application. Furthermore, 

amendments made to the claims as indicated herein have been made to improve readability and 

clarity of the claims. 

SUMMARY OF REJECTIONS/OBJECTIONS 

In the Office Action, Claim 2 is rejected under 35 U.S.C. § 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

Claim 3 recites the limitation "from the specific agent to the facilitator agent" and is 

rejected under 35 U.S.C. § 112, second paragraph for lacking sufficient antecedent basis for this 

limitation in the claim. 

Claims 84 and 85 are rejected under 35 U.S.C. § 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

Claims 87 and 88 recite the limitation "A data wave carrier as recited in claim 85" and are 

rejected under 35 U.S.C. § 112, second paragraph for lacking sufficient antecedent basis for this 

limitation in the claim. 

Claims 1, 2, 5-11, 15-28, 48-89 are rejected under 35 U.S.C. § 102(b) as being anticipated 

by "Building Distributed Software Systems With The Open Agent Architecture" by Martin et al. 

Claims 1, 2, 5-11, and 15-25 are rejected under 35 U.S.C. 102(b) as being anticipated by 

"Development Tools for the Open Agent Architecture" by Martin et al. 
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Claims 3, 29-34, and 38-47 are rejected under 35 U.S. C. 103(a) as being unpatentable 

over "Building Distributed Software Systems with the Open Agent Architecture" by Martin. 

Claims 4, 12-14 and 35-37 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over "Building Distributed Software Systems with the Open Agent Architecture" by Martin 1 in 

view of "Information Brokering in an Agent Architecture" by Martin 2. 

Claims 3, 29-34,38-47,61-71 and 84-89 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over "Developing Tools for the Open Agent Architecture" by Martin et al. 

Claims 4, 12-14, 26-28, 35-37,48-60, 72-83 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over "Development Tools for the Open Agent Architecture" by Martin 1 in view of 

"Information Brokering in an Agent Architecture" by Martin 2. 

REJECTIONS UNDER 35 U.S.C. § 112 

CLAIMS 2, 3, 84, 85, 87, and 88 

In the Office Action, Claims 2, 3, 84, 85, 87, and 88 are rejected under 35 U.S.C. § 112, 

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. 

Claims 2, 3, 84, 85, 87, and 88 are amended according to the suggestions of the 

Examiner. Thus, the amendments to the claims as indicated herein have been made in view of 

the Office Action's rejection under 35 U.S.C. § 112, second paragraph and to improve clarity of 

the claims. 

AFFIDAVITS OF DAVID MARTIN AND ADAM CHEYER UNDER 37 CFR §1.132 

Submitted herewith is a declaration under 37 CFR §1.132 by David Martin. In his 

declaration, David Martin avers that: 1) David Martin, Adam Cheyer and Douglas Moran are the 

co-authors of the reference, "Building Distributed Software Systems with the Open Agent 
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Architecture", 2) David Martin and Adam Cheyer are the only inventors of the subject 

application, 3) the reference, "Building Distributed Software Systems with the Open Agent 

Architecture" was published in March 1988, which is less than one year from the filing date of 

January 5, 1999. 

Also, submitted herewith is a declaration under 37 CFR §1.132 by Adam Cheyer. In his 

declaration, Adam Cheyer avers that: 1) David Martin, Adam Cheyer and Douglas Moran are the 

co-authors of the reference, "Building Distributed Software Systems with the Open Agent 

Architecture", 2) David Martin and Adam Cheyer are the only inventors of the subject 

application, 3) the reference, "Building Distributed Software Systems with the Open Agent 

Architecture" was published in March 1988, which is less than one year from the filing date of 

January 5, 1999. 

In accordance with MPEP 716.10, David Martin's declaration and Adam Cheyer's 

declaration render the reference, "Building Distributed Software Systems with the Open Agent 

Architecture" as inapplicable prior art. 

REJECTIONS UNDER 35 U.S.C. § 102(b) and§ 103(a) 

CLAIM 1 

Claim 1, as amended, recites in part: 

"receiving a request for service as a base goal in the inter-agent language, in the form of 
an arbitrarily complex goal expression; 

dynamically interpreting the arbitrarily complex goal expression, said act of interpreting 
further comprising: 

generating one or more sub-goals expressed in the inter-agent language; 
constructing a goal satisfaction plan that includes said one or more sub-goals; 
dispatching each of the sub-goals to a selected client agent for performance, based on a 

match between the sub-goal being dispatched and the registered functional 
capabilities of the selected client agent." 
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The novel method recited in Claim 1 requires "constructing a goal satisfaction plan 

that includes said one or more sub-goals." None of the cited references disclose, suggest or 

render obvious the limitation of "constructing a goal satisfaction plan that includes said one or 

more sub-goals." For example, Claim 1 requires constructing a goal satisfaction plan that 

includes said one or more sub-goals whenever the sub-goals cannot be generated by a simple 

decomposition of the "arbitrarily complex goal expression" in Claim 1. In other words, "a goal 

satisfaction plan" is needed to satisfy the "arbitrarily complex goal expression" in Claim 1 

whenever there is no direct match between the components of arbitrarily complex goal 

expression and the "registered functional capabilities" of the client agents. 

Since, none of the cited references disclose, suggest or render obvious the limitations of 

Claim 1 including the limitation of"constructing a goal satisfaction plan that includes said one or 

more sub-goals", Claim 1 is allowable over the art of record. It is respectfully submitted that 

Claim 1 be held in condition for allowance. 

CLAIMS 2-28 

Claims 2-28 are either directly or indirectly dependent upon independent Claim 1, and 

include all the features of Claim 1. Therefore, Claims 2-28 are allowable for at least the reasons 

provided herein with respect to Claim 1. Furthermore, it is respectfully submitted that Claims 2-

28 recite additional features that independently render Claims 2-28 patentable over the art of 

record. Thus, it is respectfully submitted that Claims 2-28 be held in condition for allowance. 

CLAIMS 29, 61,71 and 86 

Claims 29, 61, 71 and 86, each contain the limitation requiring the "construction of a goal 

satisfaction plan". 
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Claim 29, recites i11 part, the limitations of: 

"constructing a base goal satisfaction plan including the sub-acts of: 
determining whether the requested service is available, 
determining sub-goals required in completing the base goal, 
selecting service-providing electronic agents from the agent registry suitable for 

performing the determined sub-goals;" 

Claim 61, recites in part, the limitations of: 

"the facilitating engine further operable to construct a goal satisfaction plan specifying 
the coordination of.a suitable delegation of sub-goal requests to complete the 
requested service satisfying both the local and global constraints and control 
parameters." 

Claim 71, recites in part, the limitations of: 

"the facilitating engine further operable to construct a goal satisfaction plan including 
the coordination of a suitable delegation of sub-goal requests to best complete the 
requested service." 

Claim 86, recites in part, the limitations of: 

''wherein said at least one facilitator agent is operable to construct a goal satisfaction 
plan for satisfying one or more requests for service from said at least one active 
client agent," 

Thus, Claims 29, 61, 71 and 86 contain limitations that are similar to those described 

herein with respect to Claim 1. 'f4erefore, based on the reasons stated herein, it is respectfully 

submitted that Claims 29, 61, 71 and 86, are allowable over the art of record for at least the 

reasons provided herein with respect to Claim 1. Furthermore, it is respectfully submitted that 

Claims 29, 61, 71 and 86 recite additional features that independently render Claims 29, 61,71 

and 86 patentable over the art of record. Therefore, it is respectfully submitted that Claims 29, 

61, 71 and 86 be held in condition for allowance. 

CLAIMS 30-47, 62~70, 72-85, 87-89 
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Claims 30-47, 62-70, 72-85, 87-89 are either directly or indirectly dependent upon 

independent Claims 29, 61, 71 and 86, respectively. Therefore, Claims 30-47, 62-70, 72-85, 87-

89 are allowable for at least the reasons provided herein with respect to Claims 29, 61, 71, 86 and 

1. Furthermore, it is respectfully submitted that Claims 30-47,62-70,72-85,87-89 recite 

additional features that independently render Claims 30-47, 62-70, 72-85, 87-89 patentable over 

the art of record. Thus, it is respectfully submitted that Claims 30-47,62-70,72-85, 87-89 be 

held in condition for allowance. 

CLAIM48 

Claim 48, as amended, recites in part: 

"the ICL having a syntax supporting compound goal expressions wherein said_compound 
goal expressions are such that goals within a single request provided according 
to the ICL syntax may be coupled by one or more operators from a set of 
operators comprising: 
a conjunctive operator; 
a conditional execution operator; and 
a parallel disjunctive operator that indicates that disjunct goals are to be 

performed by different agents." 

The novel method recited in Claim48 requires that "goals within a single request" are 

"coupled by one or more operators from a set of operators". In Claim 48, the set of operators 

comprise, a conjunctive operator, a conditional execution operator, and a parallel 

disjunctive operator. 

None of the cited references disclose, suggest or render obvious the requirement that the 

"goals within a single request" be "coupled by one or more operators from a set of operators", 
I 

such as a conjunctive operator, a conditional execution operator, and a parallel disjunctive 

operator. Claim 48 is allowable over the art of record. Thus, it is respectfully submitted that 

Claim 48 be held in condition for allowance. 
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CLAIMS 49-60 

Claims 49-60 are either directly or indirectly dependent upon independent Claim 48, and 

include all the features of Claim 48. Therefore, Claims 49-60 are allowable for at least the 

reasons provided herein with respect to Claim 48. Furthermore, it is respectfully submitted that 

Claims 49-60 recite additional features that independently render Claims 49-60 patentable over 

the art of record. Thus, it is respectfully submitted that Claims 49-60 be held in condition for 

allowance. 

CONCLUSION 

For the reasons set forth above, it is respectfully submitted that all of the pending claims 

are now in condition for allowance. Therefore, the issuance of a formal Notice of Allowance is 

believed next in order, and that action is most earnestly solicited. 

If in the opinion of the Examiner a telephone conference would expedite the prosecution 

of the subject application, the Examiner is encouraged to call the undersigned at (650) 838-4311. 

The Commissioner is authorized to charge any fees due to Applicants' Deposit Account 

No. 50-2207. 

Date:~ If 1 200J... 

C~) 

Correspondence Address: 

Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, California 94026 
(650) 838-4300 

59501-8016.USOI 11 

Respectfully submitted, 
Perkins Coie LLP 

Carina M. Tan 
Registration No. 45,769 
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VERSION OF CLAIMS WITH MARKINGS TO SHOW CHANGES MADE 

1. (Once amended) A computer-implemented method for communication and cooperative 

task completion among a plurality of distributed electronic agents, comprising the acts 

of: 

registering a description of each active client agent's functional capabilities as 

corresponding registered functional capabilities, using an expandable, 

platform-independent, inter-agent language; 

receiving a request for service as a base goal in the inter-agent language, in the form 

of an arbitrarily complex goal expression; 

dynamically interpreting the arbitrarily complex goal expression, said act of 

interpreting further comprising: 

generating one or more sub-goals [using] expressed in the inter-agent 

language; [and] 

constructing a goal satisfaction plan that includes said one or more sub-goals; 

and 

dispatching each of the sub-goals to a selected client agent for performance, 

based on a match between the sub-goal being dispatched and the 

registered functional capabilities of the selected client agent. 

2. (Once amended) A computer-implemented method as recited in claim 1, further 

including the following acts of: 

receiving a new request for service as a base goal using the inter-agent language, in 

the form of another arbitrarily complex goal expression, from at least one of 

the selected client agents in response to the sub-goal dispatched to said agent; 

and 

recursively applying the [last] step of dynamically intemreting the arbitrarily complex 

goal expression [claim 1] in order to perform the new request for service. 
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3. (Once amended) A computer-implemented method as recited in claim 2 wherein the act 

of registering a specific agent further includes: 

invoking the specific agent in order to activate the specific agent; 

instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent to [the] £! facilitator agent in 

response to the instantiation of the specific agent. 

48. (Once amended) An Interagent Communication Language (ICL) providing a basis for 

facilitated cooperative task completion within a distributed computing environment 

having a facilitator agent and a plurality of autonomous service-providing electronic 

agents, wherein: 

the ICL having one or more features from a set of features comprising: 

enabling agents to perform queries of other agents[,] ; 

enabling agents to exchange information with other agents[,] ; and 

enabling agents to set triggers within other agents[,] ; and 

[in] the ICL having a syntax supporting compound goal expressions wherein 

said compound goal expressions are such that goals within a single 

request provided according to the ICL syntax may be coupled by one 

or more operators from a set of operators comprising: 

a conjunctive operator[,] ; 

a conditional execution operator[,] ; and 

a parallel disjunctive operator [parallel disjunctive operator] that 

indicates that disjunct goals are to be performed by different 

agents. 

84. (Once amended) A computer architecture as recited in claim 71 wherein [the]£! 

planning component of the facilitating engine is distributed across at least two 

computer processes. 
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85. (Once amended) A computer architecture as recited in claim 71 wherein [the] an 

execution component of the facilitating engine is distributed across at least two 

computer processes. 

86. (Once amended) A data wave carrier providing a transport mechanism for information 

communication in a distributed computing environment having at least one facilitator 

agent and at least one active client agent, wherein said at least one facilitator agent is 

operable to construct a goal satisfaction plan for satisfying one or more requests for 

service from said at least one active client agent. the data wave carrier comprising a 

signal representation of an inter-agent language description of an active client agent's 

functional capabilities. 

87. (Once amended) A data wave carrier as recited in claim [85] 86, the data wave carrier 

further comprising a corresponding signal representation of [request] said one or more 

requests for service in the inter-agent language from a first agent to a second agent. 

88. (Once amended) A data wave carrier as recited in claim [85] 86, the data wave carrier 

further comprising a signal representation of a goal dispatched to an agent for 

performance from a facilitator agent. 
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Assistant Commissioner for Patents 
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Sir. 

I, David L. Martin, declare and aflinn as follows: 

1. I am a co-inventor. along with Adam J. Cheyer, of the subject m~ descnoed and claimed 

in U.S. Patent Application Serial No. 09/225,198, filed January OS, 1999, eu~tled SonwARE-~ 

AROU1'EC11.JR.B :FOR COMMUNICAnON AND COOPUA1TON AMONG DTSTIUBtJT.E? ELECTR.~CS AGENTS. 

2. I am co-author of an article published ill March, 199.8, entitled "BUilding Distributed 

So:ftwa:re Systems with the Open Agent Architecture." The article included as co-authors, Adam J. 

Cheyer and Douglas B. Moran. Thus, the article was published less thaD one year .fi'om the filing date 

of the instant application. 

3. I and Adam J. Cheyer are 1he inventors of the subje~;t; matter, which is claimed in claims 1-
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86 in the instant application. 

4. Douglas B. Moran is not a co~inventor of the subject matter dcscnbed in the subject matter 

disclosed and clai.tned in the instant application. 

I declare that all statements made herein of my own kno.wledge are true and that all .mtements 

made on information and belief are believed to be true; and further that these statements were made 

with the knowledge that willfUl false statements and the like so made are punishable" by :fine or· 
"'*'"r. ~··•'· 

imprisonment. or bo1h, UJJder Section 1001 of Title 18 of the Unites States Code and '1:ha.t rucb: willful 

:6Use statements may jeopardize the validity of the application or any patent issued thereon. 

Respectfully submitted, 

Ill ttJ.(Ub t... 
Date David L. MsrtiD 
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Sir: 

1~ Adam J Cheyer. declare. and. afl.iml as foJlows: 

1. I am. a co-inventor, along 'With David L. Martin, of the Sllbject matter dcscn""bed and claimed 

in U.S. Pa :<:nt Application Serial No. 09122S.l98~ filed Janua:cy OS) 1999, entitled So:FIWA!t.E-BAS:W 

A.RCHfiEC rORE FOR. COMMUN!CAUON AND CooPERAnON AMONG DISnUButED EUCI'RO:NICS ACi"£NiS. 

2. I am C<>-autb.or of an article published in March. 1998~ entitled "Bu.ilding Distributed 

Softwue S )/St(m1S V¥'irh the Op«~. Agent Architecture.M The article included as CO·aut~ David L. 

Martin an( Douglas B. Moran. Tbus. the article wa5 published less than one year from the filing date 

of the inst.e at application. 

3. :and Da.vid L. Martin are the invcmtors ofthe subjec:tma:tl'-'T,. which is claimed in claims I-
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4. Douglas B. Moran is not a co-inventor of the subject matter desen'bed in the subject matter 

disclose( and clain:led in the instant application. 

I d.ecla:re that aU statements made het:lririn of my own knowledge ate trUe and that all statements 

.made on in:lhmJ.ation and belief me believ¢d to be true; and tbrther that these staternents were made 

with the 1 ::thowledge that WJllful false statements and the like so made a:re punishable by fine or 

impr:j.sott. nem, or both, under Section 1001 of Title 18 oflbe U:nites States Code and that such willfUl 

false stat ments may jeopardize the validity of the application or auypaiCD.t issued thereon. 

Respectfully snbmitted. 

QQ=1-~ 
Adam J. Cheyer 
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Applicati n No. 

09/225,198 CHEYER ET AL. 

Offic Action Summary Examiner 

lewis A. Bullock, Jr. 2126 

communicati n appears n the cover sheet with the correspondenc address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;1. MONTH{S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is Jess than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1. 704(b ). 

Status 

1)[8J Responsive to communication(s) filed on 25 November 2002. 

2a)0 This action is FINAL. 2b )[8J This action is non-final. 

3)0 Sihce this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C. D. 11, 453 O.G. 213. 

Disposition of Claims 

4 )[8J Claim(s) 1-89 is/are pending in the application. 

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

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

6)[8J Claim(s) 1-89 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

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

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11 )0 The proposed drawing correction filed on __ is: a)O approved b )0 disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§ 119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S. C.§ 119(a)-(d) or (f). 

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

1.0 Certified copies of the priority documents have been received. 

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

14)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) 0 The translation of the foreign language provisional application has been received. 
15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) [8J Notice of References Cited (PT0-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 
3) [8J lnfonnation Disdosure Statement(s) (PT0-1449) Paper No(s) 1.. 

4) 0 Interview Summary (PT0-413) Paper No(s). __ . 
5) 0 Notice of lnfonnal Patent Application (PT0-152) 
6) 0 Other: 

PT0-326 (Rev. 04-01) Office Action Summary Part of Paper No. 8 

y 
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Application/Control Number: 09/225,198 

Art Unit: 2126 

DETAILED ACTION 

Compact Disc Submission 

Page2 

1. The description portion of this application contains a computer program listing 

consisting of more than three hundred (300) lines. In accordance with 37 CFR 1.96(c), 

a computer program listing printout of more than three hundred lines must be submitted 

as a computer program listing appendix on compact disc conforming to the standards 

set forth in 37 CFR 1.96(c)(2) and must be appropriately referenced in the specification 

(see 37 CFR 1.77(b)(4)). Accordingly, applicant is required to cancel the computer 

program listing appearing in the specification on pages Appendix A. I, file a computer 

program listing appendix on compact disc in compliance with 37 CFR 1.96(c) and insert 

an appropriate reference to the newly added computer program listing appendix on 

compact disc at the beginning of the specification. 

Claim Rejections- 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-89 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

"Development Tools for the Open Agent Architecture" by MARTIN1 in view of 

"Information Brokering in an Agent Architecture" by MARTIN2. 
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As to claim 1, MARTIN1 teaches a computer-implemented method for 

Page3 

communication and cooperative task completion among a plurality of distributed agents 

(sub-agents I agents), comprising the acts of: registering a description of each client 

agent's functional capabilities, using a platform independent inter-agent language (pg. 

5, Each facilitator records the published capabilities of their subagents ... "); receiving a 

request as a base goal in the inter-agent language (ICL form), in the form of an 

arbitrarily complex goal expression (request) (pg. 5, " ... and when requests arrive .. "); 

and dynamically interpreting the complex goal expression (request) comprising: 

generating one or more sub-goals (sub-request) expressed in the inter-agent language 

(ICL) (pg. 5, ... the facilitator is responsible for breaking them down and for distributing 

subrequest.."); and dispatching each of the sub-goals (sub-request) to a selected client 

agent (agent) for performance ("pg. 5, " ... and when requests arrive (expressed in the 

Inter-agent Communication Language, described below), the facilitator is responsible for 

breaking them down and for distributing sub-requests to the appropriate agents; "For 

example, every agent can ... and request solutions for a set of goals, ... "). It would be 

inherent that since the functionalities of an agent are registered with the facilitator that 

they are stored registered functional capabilities of that agent and that the request is a 

complex goal since the facilitator can be requested to provide solutions for a set of 

goals (pg. 5). However, MARTIN1 does not teach the step of constructing a goal 

satisfaction plan. 

MARTIN2 teaches an agent architecture for request communication comprising 

the step of constructing a goal satisfaction plan (query execution plan) that includes one 
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or more sub-goals (sub-queries) and dispatching each sub-goal (sub-queries) to a 

selected agent (source) for performance based on a match between the capabilities of 

the agent and the sub-goal ("for each chunk, rewrite it as a disjunction of translated sub-

queries where each disjunct is the translation of the sub-query for one of the source s 

that can handle that chunk.") (pg. 11-12, Query Processing). Therefore, it would be 

obvious to one skilled in the art to combine the teachings of MARTIN1 with the 

teachings of MARTIN2 in order to facilitate query processing (pg. 11 ). 

As to claim 29, MARTIN1 teaches a method to facilitate cooperative task 

completion within a distributed computing environment supporting an Inter-agent 

Communication Language among a plurality of electronic agents (sub-agents I agents) 

comprising: providing an agent registry as disclosed (facilitator storage of published 

sub-agents capabilities); interpreting a service request in order to determine a base goal 

(via facilitator); determining whether the requested service is available, determining sub-

goals required in completing the base goal (determine solutions for a set of goals) 

selecting suitable service-providing electronic agents for performing the sub-goals, and 

ordering a delegation of sub-goal requests to complete the requested service (pg. 5, 

"The facilitator is responsible for breaking them down and for distributing sub-requests 

to the appropriate agents."). However, MARTIN1 does not explicitly mention that the 

method is operable in a computer program product or the sending of advice or 

constraints. It would be obvious that since an agent can request solutions for a goal to 

be satisfied under a variety of different control strategies (pg. 5) that the control 
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strategies are the advice and constraints. It would also be obvious to one skilled in the 

art to generate program code that would entail the method of MARTIN1 and thereby 

obvious that the method can be entailed in a computer program product. However, 

MARTIN1 does not teach the step of constructing a base goal satisfaction plan. 

MARTIN2 teaches an agent architecture for request communication comprising 

the step of constructing a goal satisfaction plan (query execution plan) comprising: 

determining whether the service is available (determine what set of sources provides 

solutions for that predicate), determining sub-goals required in completing the base goal 

(determine which are the largest sub-queries that can be treated as chunks and which 

sources can handle each chunk); selecting service-providing agents ("which sources 

can handle each chunk), and ordering a delegation of sub-gal request to best complete 

the requested service ("for each chunk, rewrite it as a disjunction of translated sub-

queries ... each translated subquery is labeled with the name of the source by which it is 

to be solved."); and implementing the base goal satisfaction plan ("The plan is then 

interpreted according to Prolog semantics.") (pg. 11-12, Query Processing). It would 

be obvious that since an agent can request solutions for a goal to be satisfied under a 

variety of different control strategies (pg. 5) that the control strategies are the advice 

and/or constraints. It would also be obvious to one skilled in the art to generate 

program code that would entail the method of MARTIN2 and thereby obvious that the 

method can be entailed in a computer program product. Refer to claim 1 for the 

motivation to combine. 

Page 582 of 778



Application/Control Number: 09/225,198 

Art Unit: 2126 

Page 6 

As to claim 48, MARTIN1 teaches an Inter-agent Communication Language (ICL) 

providing a basis for facilitated cooperative task completion within a distributed 

computing environment having a facilitator agent (facilitator) and a plurality of electronic 

agents (sub-agents I agents), the ICL having a feature for allowing the enabling agents 

(client I agent) to perform queries of other agents (pg. 5, Agents share a common 

communication language ... and may run on any network linked platform."). However, 

MARTIN1 does not teach the ICL supporting compound goal expressions. 

MARTIN2 teaches the query is a base goal stored in as a compound goal having 

sub-goals (pg. 8, "Queries submitted to the Broker are expression ... and backtracking in 

expressing and processing queries.") and the ICL having expression which may be 

coupled by a conjunctive operator (pg. 10, "Although the body of the broker predicate 

rule is characterized as a conjunction of predicates."). It would be obvious that since 

the base goal (query) is broken down and distributed to as sub-requests to the 

appropriate agents or solutions are requested for a set of goals as disclosed in 

MARTIN1 that the base goal as a compound goal is broken down based on operators 

disclosing where it can be broken down. Refer to claim 1 for the motivation to combine. 

As to claim 61, MARTIN1 teaches a facilitator agent (facilitator) arranged to 

coordinate task completion (process coordination) within a distributed computing 

environment having a plurality of electronic agents (agents I clients), comprising: an 

agent registry (storage of records of published capabilities of their subagents) that 

declares capabilities of service-providing electronic agents (subagents) currently active 
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within the distributed computing environment and that request have constraints and 

parameters (control strategies) (pg. 5, The Open Agent Architecture). However, 

MARTIN1 does not teach the facilitating engine. 

MARTIN2 teaches a facilitator agent (facilitator) having a facilitating engine 

(broker agent) (pg. 7, " ... the Information Broker agent, working in close cooperation with 

the OAA facilitator.") operable to parse a service request in order to interpret a 

compound goal (pg. 7, "The Broker accepts request (queries) from ... "; "The Broker 

delegates, translates, and relays the appropriate sub-queries to the available source 

agents .. "; pg. 8, "Each query is syntactically the same as a Prolog goal, usually a 

compound goal."), the compound goal including constraints and parameters (built-in 

predicates) (pg. 11, " .. ICL built-in predicates (including arithmetic comparisons) are 

included with chuncks to be solved by sources."), the service request formed according 

to an ICL (pg. 11 ), the engine further operable to construct a goal satisfaction plan 

(query execution plan) specifying the coordination of a suitable delegation of sub-goal 

(sub-queries) requests to complete the requested service satisfying the constraints and 

parameters (pg. 11, Query Processing). Refer to claim 1 for the motivation to combine. 

As to claim 71, reference is made to an architecture that encompasses the agent 

of claim 61 above, and is therefore met by the rejection of claim 61 above. However 

claim 71, further details the facilitator agent in bi-directional communication with the 

electronic agents. MARTIN1 teaches the facilitator can distribute request to the agents 
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and the agents can request information via the facilitator (pg. 5), therefore it would be 

obvious that the facilitator and agents are in bi-directional communication. 

As to claim 86, MARTIN1 teaches a method for information communication in a 

distributed computing environment having at least one facilitator agent (facilitator) and 

at least one client agent (sub-agent I agents), comprising storing a representation of an 

inter-agent language description (ICL registration of capabilities) of a client agent's 

functional capabilities (pg. 5, "Each facilitator records the published capabilities of their 

subagents .. "). However, MARTIN1 does not explicitly mention that the method is 

operable in a data wave carrier. It would be obvious and well known in the art that one 

skilled in the art would generate program code on a data wave carrier that would entail 

the method of MARTIN1 and thereby obvious that the method can be entailed in a data 

wave carrier. However, MARTIN1 does not teach the facilitator agent is operable to 

construct a goal satisfaction plan. 

MARTIN2 teaches an agent system for information communication wherein a 

facilitation agent (broker agent) is operable to construct a goal satisfaction plan (query 

execution plan) for satisfying one or more request (query) for service from the at least 

one active client agent (source) (pg. 11-12, Query Processing). Refer to claim 1 for the 

motivation to combine. 

As to claim 2, MARTIN1 teaches receiving a new request for service as a base 

goal from at least one of the selected client agents in response to the sub-goal and 

Page 585 of 778



Application/Control Number: 09/225,198 

Art Unit: 2126 

Page 9 

recursively applying the dynamically interpreting step (pg. 5, "An agent satisfying a 

request may require supporting information, and the OAA provides numerous means of 

requesting data from other agents or from the user."). 

As to claim 3, MARTIN1 teaches the act of registering and transmitting the new 

agent profile from the specific agent to the facilitator agent (pg. 5, "Every agent 

participating in an OAA-based system defines and publishes a set of capabilities 

specifications, expressed in the ICL, describing the services that it provides."). It would 

be obvious that an agent that is initially created is instantiated in memory before it is 

registered. 

As to claim 4, MARTIN2 teaches deactivating a client agent no longer available 

to provide services by deleting the registration (pg. 9, Source agents that need to go 

offline ... so that it can unregister the source and retract its schema mapping rules."). 

As to claims 5-10, MARTIN1 teaches providing an agent registry data structure 

that can comprise of symbolic names, data declarations, trigger declarations, and task 

and process characteristics (pg. 5, "For example, every agent can install local or remote 

triggers on data ... "). 
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distributed agents (pg. 5, ... the facilitator is responsible for breaking them down and for 

distributing sub-requests to the appropriate agent."). 

As to claims 12-14, MARTIN2 teaches receiving a request for service in a second 

language (source schema); selecting a registered agent capable of converting the 

second language into the inter-agent language (broker schema); and forwarding the 

request for service in a second language to the registered agent for conversion to be 

performed and the results returned (pg. 12-13, Queries Expressed in a Source 

Schema). 

As to claims 15-25, MARTIN1 teaches the base goal requires setting a trigger 

having conditional functionality and consequential functionality which can be stored on 

the facilitator agent and/or the service providing agent (pg. 5, "For example, every agent 

can install local or remote triggers on data ... "). 

As to claims 26-28, MARTIN2 teaches the base goal is a compound goal having 

sub-goals (pg. 8, "Queries submitted to the Broker are expression ... and backtracking in 

expressing and processing queries."). It would be obvious that since the base goal 

(query) is broken down and distributed to as sub-requests to the appropriate agents or 

solutions are requested for a set of goals as disclosed in MARTIN1 that the base goal 
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as a compound goal is broken down based on operators disclosing where it can be 

broken down. 

As to claims 30 and 31, MARTIN1 teaches registering a specific agent (agent) 

into the agent registry (list of agents capabilities) comprising: establishing a bi-

directional communications link between the specific agent and a facilitator agent 

controlling the agent registry; providing a new agent profile to the facilitator agent; and 

registering the specific agent with the profile thereby making the capabilities available to 

the facilitator agent (pg. 5, "Each facilitator records the published capabilities of their 

subagents ... "; "Every agent participating in an OAA-based system ... describing the 

services that it provides."). 

As to claim 32, refer to claim 3 for rejection. 

As to claim 33, refer to claim 5 for rejection. 

As to claim 34, refer to claim 11 for rejection. 

As to claims 35-37, refer to claims 12-14 for rejection. 

As to claims 38-44, refer to claims 15-25 for rejection. 
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As to claim 49 and 50, MARTIN1 teaches the ICL is platform and language 

independent (pg. 5, "The OAA's Inter-agent Communication Language ... they are 

programmed in."). 

As to claims 51-54, MARTIN1 teaches the ICL supports task completion 

constraints (triggers) within goal expressions (pg. 5). 

As to claims 55-60, MARTIN1 teaches each electronic agent defines and 

publishes a set of capability declarations or solvables that describe services and an 

interface to the electronic agent (pg. 5, "Every agent participating in an OM-based 

system defines and publishes ... we refer to these capabilities specifications as 

solvables."). 

As to claim 62, MARTIN2 teaches the facilitating engine (broker agent) is able to 

receive events such as online and offline agents (pg. 8-9, The Broker agent). It would 

be obvious that the plan is modified if a particular agent goes offline since that agent is 

no longer available. 

As to claim 63, refer to claim 5 for rejection. 
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As to claim 70, MARTIN1 teaches the agent registry (agent library I list of agent 

capabilities) is a database accessible to all electronic agents (pg. 5, A collection of 

agents satisfies requests from users, or other agents ... one or more facilitators."; "An 

agent satisfying a request may require supporting information ... requesting data from 

other agents or from the user."). 

As to claim 72, refer to claim 48 for rejection. 

As to claims 73 and 74, refer to claims 49 and 50 for rejection. 

As to claims 75-78, refer to claims 51-54 for rejection. 

As to claims 79-83, refer to claims 54-60 for rejection. 

As to claims 84 and 85, MARTIN2 teaches that facilitator engines (broker agents) 

are distributed across at least two computer processes (multiple broker agents in an 

architecture) (pg 7, pg. 16) wherein each stores a planning component (schema 

mapping rules) (pg. 8). It would be obvious that since the broker performs the 

delegation that it also has an execution component and therefore each broker agent has 

an execution component. 
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As to claim 87, MARTIN1 teaches a representation of a request for service in the 

inter-agent language from a first agent (client agent sending a query) to a second agent 

(facilitator) (pg. 5). It would be obvious and well known in the art that one skilled in the 

art would generate program code on a data wave carrier that would entail the method of 

MARTIN1 and thereby obvious that the method can be entailed in a data wave carrier. 

As to claim 88, MARTIN1 teaches a representation of a goal dispatched to an 

agent for performance from a facilitator agent (every agent can request solutions for a 

set of goals I facilitator is responsible for breaking them down and for distributing sub-

requests to the appropriate agent) (pg. 5). It would be obvious and well known in the art 

that one skilled in the art would generate program code on a data wave carrier that 

would entail the method of MARTIN1 and thereby obvious that the method can be 

entailed in a data wave carrier. 

As to claim 89, It is well known in the art to one skilled in the art that an agent 

can send back a response after processing the request. It would be obvious and well 

known in the art that one skilled in the art would generate program code on a data wave 

carrier that would entail the method of MARTIN1 and thereby obvious that the method 

can be entailed in a data wave carrier. 
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4. Applicant's arguments with respect to claims 1-89 have been considered but are 

moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lewis A Bullock, Jr. whose telephone number is (703) 

305-0439. The examiner can normally be reached on Monday-Friday, 8:30 am - 5:00 

pm. 

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

supervisor, Alvin E. Oberley can be reached on (703) 305-9716. The fax phone 

numbers for the organization where this application or proceeding is assigned are (703) 

746-7239 for regular communications and (703) 746-7238 for After Final 

communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 305-

0286. 

lab 
February 21, 2003 

ALVIN OBERLEY 
SUPERVISORY PATENT EXAMINER 

TEC11NOL06Y CENTER 2100 
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Manual of Patent Examining Procedure (MPEP}, Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-tc:Hace, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.1331ntervlews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

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

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

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

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

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 

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

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

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

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

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

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

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner t Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Continuati n She t (PT0-413) Application N . 09/225,198 

Continuation of Substance of Interview including description of the general nature of what was agreed to if an 
agreement was reached, or any other comments: Applicant proposed amending the claims such that the goal 
satisfaction plan entails the facilitating engine using "reasoning that includes one or more of domain-independent 
coordination strategies, domain-specific reasoning, and application-specific reasoning comprising rules and learning 
algorithms. Applicant argues this is quite different then the query execution plan as detailed in Martin. The examiner 
will consider the amendments in view of the prior art of record in responding in the subsequent action. The interview 
concluded. 
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Attorney D~~~t No. 59501-8016.US01 {' 7) _ /l..t!J/1 

~~L--------------------------------------------------------------1 
CERTIFICATE OF MAILING (37 CFR 1.8(a)) I 

ereby certify that this paper (along with any referred to as being attached or enclosed) is being deposited with the U.S. Postal Serv1ce 
as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, AI xandria, VA 22313-1 0. 

Date: June 3 2003 

Applicants: CHEYER et al. 
Application No.: 09/225,198 

Filed: January 5, 1999 JUN 1 6 Z003 
Examiner: L. A. Bullock, Jr. 

Group Art Unit 2151 Technology Center 2100 
For: SOFTWARE-BASED ARCHITECTURE FOR 

COMMUNICATION AND COOPERATION 
AMONG DISTRIBUTED ELECTRONIC AGENTS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

TRANSMITTAL FOR AMENDMENT AND RESPONSE AND 

COMPUTER PROGRAM LISTING APPENDIX SUBMITTED ON COMPACT DISC 

1. Transmitted herewith are the following: 

2. 

3. 

~ Amendment and Response 
~ Copy 1 and Copy 2 of Compact Disc both containing the identical contents of 

Appendix A as filed with the patent application on January 5, 1999. 
~ Amended first page of Specification 
~ IDS, 1449 and 3 references 

Machine format is IS0-9660 file system: 

File Name Size Creation Date Last Date 

oaa.pl 159,613 bytes 1996/10/08 1998/12/23 

fac.pl 52,733 bytes 1997/04/24 1998/05/06 

compound.pl 42,937 bytes 1996/12/11 1998/04/10 

com_tcp.pl 18,0'10 bytes 1998/02/10 1998/05/06 

Fee Authorization 

Applicants believe that there is no fee due, however, the Commissioner is authorized to 
charge any underpayment of fees to Deposit Account No. 50-2207. This paper is 
submitted in duplicate. 

Respectfully submitted, 
Perkins Coie LLP 

Date: June 3. 2003 ~~~ 

59501-8018.US01 1 

Carina M. Tan 
Registration No. 45,769 
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Correspondence Address: 
Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, California 94026-2168 
(650) 838-4300 

59501-8018.US01 

Attorney D~~~t No. 59501-8016.US01 
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Please forward to Group Art Unit cl2J 5f 

Amended Compact Discs 

EXAMINER NOTE: THIS PAPER IS AN INTERNAL WORKSHEET ONLY. DO NOT ENCLOSE 
WITH ANY COMMUNICATION TO THE APPLICANT. ITS PURPOSE IS ONLY THAT OF AN 
AID IN HIGHLIGHTING A PARTICULAR PROBLEM IN A COMPACT DISC. 

THE ATIACHED CD (COPY 1) HAS BEEN REVIEWED BY OIPE FOR 

COMPLIANCE WITH 37 CFR 1.52(E). Please match this CD with 
the application listed below. 

Date: 
Serial No./Control No.f'L()!/c22519K' 
Reviewed By: yu)lJit.afVJ Phone: --=ao~·-=5~~=-=:2=-~7'--. __ 

~compact discs are readable and acceptable. 

0_ Copy 1 and Copy 2 of the compact discs are not the same. 

D The compact discs are unreadable. 

D The files on the compact discs are not in ASCII. 

D The compact discs contain at least one virus. 

D Other 
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CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal 
Service as first class mail in an envelope addressed to: Commissioner for Patents, 
P.O. Bo• 1450, Al,.ondrio, VA 22313~ /), 

oo Jooo 3, 2003 by¥ ;1{;)'1f2~ 
/ Sharyl Brown 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Atty Dkt. No. 59501-8016.US01 

CHEYER et al. Group Art Unit No.: 2151 

Serial No.: 09/225,198 Examiner: L. A. Bullock, Jr. 

Filed on: January 5, 1999 

For: SOFTWARE-BASED ARCHITECTURE FOR COMMUNICATION AND 
COOPERATION AMONG DISTRIBUTED ELECTRONIC AGENTS 

Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

AMENDMENT AND RESPONSE 

This is in response to the Office Action mailed March 3, 2003, the shortened statutory 

period for which runs until June 3, 2003. 

IN THE SPECIFICATION 

. ~e._ Enclosed is substitute Page 1 of the specification which has been amended to identify the 

Y() compact disk and lists the file names, size, and creation date of each file. 
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•• 
IN THE CLAIMS 

Please amend Claims 1, 29, 61, 71 and 86. The claim amendments are submitted in 

"revised amendment format" as described in AMENDMENTS IN A REVISED FORMAT NOW 

PERMITTED, signed January 31,2003, and published in Official Gazette on February 25,2003. 
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• 
CLAIM AMENDMENTS 

1. (Currently Amended) A computer-implemented method for communication and 

cooperative task completion among a plurality of distributed electronic agents, comprising the 

acts of: 

registering a description of each active client agent's functional capabilities as corresponding 

registered functional capabilities, using an expandable, platform-independent, inter-agent 

language; 

receiving a request for service as a base goal in the inter-agent language, in the form of an 

arbitrarily complex goal expression; and 

dynamically interpreting the arbitrarily complex goal expression, said act of interpreting further 

comprising: 

generating one or more sub-goals expressed in the inter-agent language; 

constructing a goal satisfaction plan that iBeludes said oBe or more sl:lB goals; asd , wherein the 

goal satisfaction plan includes: 

a suitable delegation of sub-goal requests to best complete the requested 

service request-by using reasoning that includes one or more of 

domain-independent coordination strategies, domain-specific 

reasoning. and application-specific reasoning comprising rules and 

learning algorithms; and 

dispatching each of the sub-goals to a selected client agent for performance, based on a match 

between the sub-goal being dispatched and the registered functional capabilities of the selected 

client agent. 

2. (Previously Amended) A computer-implemented method as recited in claim 1, further 

including the following acts of: 

receiving a new request for service as a base goal using the inter-agent language, in the form of 

another arbitrarily complex goal expression, from at least one of the selected client agents in 

response to the sub-goal dispatched to said agent; and 

recursively applying the step of dynamically interpreting the arbitrarily complex goal expression 

in order to perform the new request for service. 
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3. (Previously Amended) A computer-implemented method as recited in claim 2 wherein the 

act of registering a specific agent further includes: 

invoking the specific agent in order to activate the specific agent; 

instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent to a facilitator agent in response to the 

instantiation of the specific agent. 

4. A computer-implemented method as recited in claim 1 further including the act of 

deactivating a specific client agent no longer available to provide services by deleting the 

registration ofthe specific client agent. 

5. A computer-implemented method as recited in claim 1 further comprising the act of 

providing an agent registry data structure. 

6. A computer-implemented method as recited in claim 5 wherein the agent registry data 

structure includes at least one symbolic name for each active agent. 

7. A computer-implemented method of recited in claim 5 wherein the agent registry data 

structure includes at least one data declaration for each active agent. 

8. A computer-implemented method as recited in claim 5 wherein the agent registry data 

structure includes at least one trigger declaration for one active agent. 

9. A computer-implemented method as recited in claim 5 wherein the agent registry data 

structure includes at least one task declaration, and process characteristics for each active agent. 

10. A computer-implemented method as recited in claim 5 wherein the agent registry data 

structure includes at least one process characteristic for each active agent. 
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11. A computer-implemented method as recited in claim 1 further comprising the act of 

establishing communication between the plurality of distributed agents. 

12. A computer-implemented method as recited in claim 1 further comprising the acts of: 

receiving a request for service in a second language differing from the inter-agent language; 

selecting a registered agent capable of converting the second language into the inter-agent 

language; and 

forwarding the request for service in a second language to the registered agent capable of 

converting the second language into the inter-agent language, implicitly requesting that such a 

conversion be performed and the results returned. 

13. A computer-implemented method as recited in claim 12 wherein the request includes a 

natural language query, and the registered agent capable of converting the second language into 

the inter-agent language service is a natural language agent. 

14. A computer-implemented method as recited in claim 13 wherein the natural language 

query was generated by a user interface agent. 

15. A computer-implemented method as recited in claim 1, wherein the base goal requires 

setting a trigger having conditional functionality and consequential functionality. 

16. A computer-implemented method as recited in claim 15 wherein the trigger is an 

outgoing communications trigger, the computer implemented method further including the acts 

of: 

monitoring all outgoing communication events in order to determine whether a specific outgoing 

communication event has occurred; and 

in response to the occurrence of the specific outgoing communication event, performing the 

particular action defmed by the trigger. 
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17. A computer-implemented method as recited in claim 15 wherein the trigger is an 

incoming communications trigger, the computer implemented method further including the acts 

of: 

monitoring all incoming communication events in order to determine whether a specific 

incoming communication event has occurred; and 

in response to the occurrence of a specific incoming communication event satisfying the trigger 

conditional functionality, performing the particular consequential functionality defined by the 

trigger. 

18. A computer-implemented method as recited in claim 15 wherein the trigger is a data 

trigger, the computer implemented method further including the acts of: 

monitoring a state of a data repository; and 

in response to a particular state event satisfying the trigger conditional functionality, performing 

the particular consequential functionality defined by the trigger. 

19. A computer-implemented method as recited in claim 15 wherein the trigger is a time 

trigger, the computer implemented method further including the acts of: 

monitoring for the occurrence of a particular time condition; and 

in response to the occurrence of a particular time condition satisfying the trigger conditional 

functionality, performing the particular consequential functionality defined by the trigger. 

20. A computer-implemented method as recited in claim 15 wherein the trigger is installed 

and executed within the facilitator agent. 

21. A computer-implemented method as recited in claim 15 wherein the trigger is installed 

and executed within a first service-providing agent. 

22. A computer-implemented method as recited in claim 15 wherein the conditional 

functionality of the trigger is installed on a facilitator agent. 
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23. A computer-implemented method as recited in claim 22 wherein the consequential 

functionality is installed on a specific service-providing agent other than a facilitator agent. 

24. A computer-implemented method as recited in claim 15 wherein the conditional 

functionality of the trigger is installed on specific service-providing agent other than a facilitator 

agent. 

25. A computer-implemented method as recited in claim 15 wherein the consequential 

functionality of the trigger is installed on a facilitator agent. 

26. A computer-implemented method as recited in claim 1 wherein the base goal is a 

compound goal having sub-goals separated by operators. 

27. A computer-implemented method as recited in claim 26 wherein the type of available 

operators includes a conjunction operator, a disjunction operator, and a conditional execution 

operator. 

28. A computer-implemented method as recited in claim 27 wherein the type of available 

operators further includes a parallel disjunction operator that indicates that disjunct goals are to 

be performed by different agents. 

29. (Currently Amended) A computer program stored on a computer readable medium, the 

computer program executable to facilitate cooperative task completion within a distributed 

computing environment, the distributed computing environment including a plurality of 

autonomous electronic agents, the distributed computing environment supporting an Interagent 

Communication Language, the computer program comprising computer executable instructions 

for: 

providing an agent registry that declares capabilities of service-providing electronic agents 

currently active within the distributed computing environment; 
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interpreting a service request in order to determine a base goal that may be a compound, 

arbitrarily complex base goal, the service request adhering to an Interagent Communication 

Language (ICL), the act of interpreting including the sub-acts of: 

determining any task completion advice provided by the base goal, and 

determining any task completion constraints provided by the base goal; 

constructing a base goal satisfaction plan including the sub-acts of: 

determining whether the requested service is available, 

determining sub-goals required in completing the base goal by using reasoning 

that includes one or more of domain-independent coordination strategies. domain-specific 

reasoning. and application-specific reasoning comprising rules and learning algorithms, 

selecting service-providing electronic agents from the agent registry suitable for 

performing the determined sub-goals, and 

ordering a delegation of sub-goal requests to best complete the requested service; 

and 

implementing the base goal satisfaction plan. 

30. A computer program as recited in claim 29 wherein the computer executable instruction 

for providing an agent registry includes the following computer executable instructions for 

registering a specific service-providing electronic agent into the agent registry: 

establishing a bi-directional communications link between the specific agent and a facilitator 

agent controlling the agent registry; 

providing a new agent profile to the facilitator· agent, the new agent profile defining publicly 

available capabilities of the specific agent; and 

registering the specific agent together with the new agent profile within the agent registry, 

thereby making available to the facilitator agent the capabilities of the specific agent. 

31. A computer program as recited in claim 30 wherein the computer executable instruction 

for registering a specific agent further includes: 

invoking the specific agent in order to activate the specific agent; 

instantiating an instance of the specific agent; and 
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transmitting the new agent profile from the specific agent to the facilitator agent in response to 

the instantiation of the specific agent. 

32. A computer program as recited in claim 29 wherein the computer executable instruction 

for providing an agent registry includes a computer executable instruction for removing a specific 

service-providing electronic agent from the registry upon determining that the specific agent is no 

longer available to provide services. 

33. A computer program as recited in claim 29 wherein the provided agent registry includes a 

symbolic name, a unique address, data declarations, trigger declarations, task declarations, and 

process characteristics for each active agent. 

34. Computer program as recited in claim 29 further including computer executable 

instructions for receiving the service request via a communications link established with a client. 

35. A computer program as recited in claim 29 wherein the computer executable instruction 

for providing a service request includes instructions for: 

receiving a non-ICL format service request;· 

selecting an active agent capable of converting the non-ICL formal service request into an ICL 

format service request; 

forwarding the non-ICL format service request to the active agent capable of converting the non­

ICL format service request, together with a request that such conversion be performed; and 

receiving an ICL format service request corresponding to the non-ICL format service request. 

36. A computer program as recited in claim 35 wherein the non-ICL format service request 

includes a natural language query, and the active agent capable of converting the non-ICL formal 

service request into an ICL format service request is a natural language agent. 

37. A computer program as recited in claim 36 wherein the natural language query is 

generated by a user interface agent. 
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38. A computer program as recited in claim 29, the computer program further including 

computer executable instructions for implementing a base goal that requires setting a trigger 

having conditional and consequential functionality. 

39. A computer program as recited in claim 38 wherein the trigger is an outgoing 

communications trigger, the computer program further including computer executable 

instructions for: 

monitoring all outgoing communication events in order to determine whether a specific outgoing 

communication event has occurred; and 

in response to the occurrence of the specific outgoing communication event, performing the 

particular action defined by the trigger. 

40. A computer program as recited in claim 38 wherein the trigger is an incoming 

communications trigger, the computer program further including computer executable 

instructions for: 

monitoring all incoming communication events in order to determine whether a specific 

incoming communication event has occurred; and 

in response to the occurrence of the specific incoming communication event, performing the 

particular action defined by the trigger. 

41. A computer program as recited in claim 38 wherein the trigger is a data trigger, the 

computer program further including computer executable instructions for: 

monitoring a state of a data repository; and 

in response to a particular state event, performing the particular action defined by the trigger. 

42. A computer program as recited in claim 38 wherein the trigger is a time trigger, the 

computer program further including computer executable instructions for: 

monitoring for the occurrence of a particular time condition; and 

in response to the occurrence of the particular time condition, performing the particular action 

defined by the trigger. 
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43. A computer program as recited in claim 38 further including computer executable 

instructions for installing and executing the trigger within the facilitator agent. 

44. A computer program as recited in claim 38 further including computer executable 

instructions for installing and executing the trigger within a first service-providing agent. 

45. A computer program as recited in claim 29 further including computer executable 

instructions for interpreting compound goals having sub-goals separated by operators. 

46. A computer program as recited in claim 45 wherein the type of available operators 

includes a conjunction operator, a disjunction operator, and a conditional execution operator. 

4 7. A computer program as recited in claim 46 wherein the type of available operators further 

includes parallel disjunction operator that indicates that distinct goals are to be performed by 

different agents. 

48. (Currently Amended) An Interagent Communication Language (ICL) providing a basis 

for facilitated cooperative task completion within a distributed computing environment having a 

facilitator agent and a plurality of autonomous service-providing electronic agents, wherein: 

the ICL having one or more features from a set of features comprising: 

enabling agents to perform queries of other agents; 

enabling agents to exchange information with other agents; and 

enabling agents to set triggers within other agents; and 

the ICL having a syntax supporting compound goal expressions wherein said compound 

goal expressions are such that goals within a single request provided accor~ing to 

the ICL syntax may be coupled by one or more operators from a set of operators 

comprising: 

a eeBjl:HletiYe ef)el'flter; 

a conditional execution operator; and 

a parallel disjunctive operation that indicates that disjunct goals are to be 

performed by different agents. 
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49. An ICL as recited in claim 48, wherein the ICL is computer platform independent. 

50. An ICL as recited in claim 48 wherein the ICL is independent of computer programming 

languages which the plurality of agents are programmed in. 

51. An ICL as recited in claim 48 wherein the ICL syntax supports explicit task completion 

constraints include use of specific agent constraints and response time constraints. 

52. An ICL as recited in claim 51, wherein possible types of task completion constraints 

include use of specific agent constraints and response time constraints. 

53. An ICL as recited in claim 51 wherein the ICL syntax supports explicit task completion 

advisory suggestions within goal expressions. 

54. An ICL as recited in claim 48 wherein the ICL syntax supports explicit task completion 

advisory suggestions within goal expressions. 

55. An ICL as recited in claim 48 wherein each autonomous service-providing electronic 

agent defines and publishes a set of capability declarations or solvables, expressed in ICL, that 

describes services provided by such electronic agent. 

56. An ICL as recited in claim 55 wherein an electronic agent's solvables define·an interface 

for the electronic agent. 

57. An ICL as recited in claim 56 wherein the facilitator agent maintains an agent registry 

making available a plurality of electronic agent interfaces. 

58. An ICL as recited in claim 57 wherein the possible types of solvables includes procedure 

solvables, a procedure solvable operable to implement a procedure such as a test or an action. 
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59. An ICL as recited in claim 58 wherein the possible types of solvables further includes 

data solvables, a data solvable operable to provide access to a collection of data. 

60. An ICL as recited in claim 58 wherein the possible types of solvables includes data 

solvables, a data solvable operable to provide access to a collection of data. 

61. (Currently Amended) A facilitator agent arranged to coordinate cooperative task 

completion within a distributed computing environment having a plurality of autonomous 

service-providing electronic agents, the facilitator agent comprising: 

an agent registry that declares capabilities of service-providing electronic agents currently active 

within the distributed computing environment; and 

a facilitating engine operable to parse a service request in order to interpret a compound goal set 

forth therein, the compound goal including both local and global constraints and control 

parameters, the service request formed according to an Interagent Communication Language 

{ICL), the facilitating engine further operable to construct a goal satisfaction plan by using 

reasoning that includes one or more of domain-independent coordination strategies, domain­

specific reasoning. and application-specific reasoning comprising rules and learning algorithms 

SJ')eeifYiag the eeefaiflatiea ef a saitable delegati en ef sl:lb geal feEJ:aests te eeffi:Plete the 

.· .' feEJ:l:lestea serviee satisfYing beth the leeal aaa glebal eeastfaiats ana eeH:tfel J'lBfam:etefs. 

62. A facilitator agent as recited in claim 61, wherein the facilitating engine is capable of 

modifying the goal satisfaction plan during execution, the modifying initiated by events such as 

new agent declarations within the agent registry, decisions made by remote agents, and 

information provided to the facilitating engine by remote agents. 

63. A facilitator agent as recited in claim 61 wherein the agent registry includes a symbolic 

name, a unique address, data declarations, trigger declarations, task declarations, and process 

characteristics for each active agent. 
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64. A facilitator agent as recited in claim 61 wherein the facilitating engine is operable to 

install a trigger mechanism requesting that a certain action be taken when a certain set of 

conditions are met. 

65. A facilitator agent as recited in claim 64 wherein the trigger mechanism is a 

communication trigger that monitors communication events and performs the certain action 

when a certain communication event occurs. 

66. A facilitator agent as recited in claim 64 wherein the trigger mechanism is a data trigger 

that monitors a state of a data repository and performs the certain action when a certain data state 

is obtained. 

67. . A facilitator agent as recited in claim 66 wherein the data repository is local to the 

facilitator agent. 

68 .. · A facilitator agent as recited in claim 66 wherein the data repository is remote from the 

facilitator agent. 

69: _ A facilitator agent as recited in claim 64 wherein the trigger mechanism is a task trigger 

having a set of conditions. 

70.. A facilitator agent as recited in claim 61, the facilitator agent further including a global 

database accessible to at least one of the service-providing electronic agents. 

71. (Currently Amended) A software-based, flexible computer architecture for 

communication and cooperation among distributed electronic agents, the architecture 

contemplating a distributed computing system comprising: 

a plurality of service-providing electronic agents; and 

a facilitator agent in bi-directional communications with the plurality of service-providing 

electronic agents, the facilitator agent including: 
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an agent registry that declares capabilities of service-providing electronic agents 

currently active within the distributed computing environment; 

a facilitating engine operable to parse a service request in order to interpret an 

arbitrarily complex goal set forth therein, the facilitating engine further operable to construct a 

goal satisfaction plan including the coordination of a suitable delegation of sub-goal requests to 

best complete the requested service by using reasoning that includes one or more of domain­

independent coordination strategies. domain-specific reasoning, and application-specific 

reasoning comprising rules and learning algorithms. 

72. A computer architecture as recited in claim 71, wherein the basis for the computer 

architect is an Interagent Communication Language (ICL) enabling agents to perform queries of 

other agents, exchange information with other agents, and set triggers within other agents, the 

ICL further defined by an ICL syntax supporting compound goal expressions such that goals 

within a single request provided according to the ICL syntax may be coupled by a conjunctive 

operator, a disjunctive operator, a conditional execution operator, and a parallel disjunctive 

operator parallel disjunctive operator that indicates that disjunct goals are to be performed by 

different agents. 

73. A computer architecture as recited in claim 72, wherein the ICL is computer platform 

independent. 

74. A computer architecture as recited in claim 73 wherein the ICL is independent of 

computer programming languages in which the plurality of agents are programmed. 

75. A computer architecture as recited in claim 73 wherein the ICL syntax supports explicit 

task completion constraints within goal expressions. 

76. A computer architecture as recited in claim 75 wherein possible types oftask completion 

constraints include use of specific agent constraints and response time constraints. 
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77. A computer architecture as recited in claim 75 wherein the ICL syntax supports explicit 

task completion advisory suggestions within goal expressions. 

78. A computer architecture as recited in claim 73 wherein the ICL syntax supports explicit 

task completion advisory suggestions within goal expressions. 

79. A computer architecture as recited in claim 73 wherein each autonomous service-

providing electronic agent defines and publishes a set of capability declarations or solvables, 

expressed in ICL, that describes services provided by such electronic agent. 

80. A computer architecture as recited in claim 79 wherein an electronic agent's solvables 

define an interface for the electronic agent. 

81. A computer architecture as recited in claim 80 wherein the possible types of solvables 

includes procedure solvables, a procedure solvable operable to implement a procedure such as a 

test or an action. • 

82. A computer architecture as recited in claim 81 wherein the possible types of solvables 

further includes data solvables, a data solvable operable to provide access to a collection of data. 

83. A computer architecture as recited in claim 82 wherein the possible types of solvables 

includes a data solvable operable to provide access to modify a collection of data. 

84. (Previously Amended) A computer architecture as recited in claim 71 wherein a planning 

component of the facilitating engine are distributed across at least two computer processes. 

85. (Previously Amended) A computer architecture as recited in claim 71 wherein an 

execution component of the facilitating engine is distributed across at least two computer 

processes. 
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86. (Currently Amended) A data wave carrier providing a transport mechanism for 

information communication in a distributed computing environment having at least one 

facilitator agent and at least one active client agent, wherein said at least one facilitator agent is 

operable to construct a goal satisfaction plan by using reasoning that includes one or more of 

domain-independent coordination strategies, domain-specific reasoning, and application-specific 

reasoning comprising rules and learning algorithms for satisfying one or more requests for 

service from said at least one active client agent, the data wave carrier comprising a signal 

representation of an inter-agent language description of an active client agent's functional 

capabilities. 

87. (Previously Amended) A data wave carrier as recited in claim 86, the data wave carrier 

further comprising a corresponding signal representation of said one or more requests for service 

in the inter-agent language from a first agent to a second agent. 

88. (Previously Amended) A data wave carrier as recited in claim 86, the data wave carrier 

further comprising a signal representation of a goal dispatched to an agent for performance from 

a facilitator agent. 

89. A data wave carrier as recited in claim 88 wherein a later state of the data wave carrier 

comprises a signal representation of a response to the dispatched goal including results and/or a 

status report from the agent for performance to the facilitator agent. 
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REMARKS 

The Examiner is thanked for the performance of a thorough search. By this amendment, 

Claims 1, 29, 61, 71 and 86 have been amended. No claims have been cancelled or added. 

Hence, Claims 1-89 are pending in the Application. It is respectfully submitted that the 

amendments to the claims as indicated herein do not add any new matter to this Application. 

Furthermore, amendments made to the claims as indicated herein have been made to improve 

readability and clarity of the claims. Applicants enclose a CD-ROM labeled as Copy 1 and an 

identical copy of the CD-ROM labeled as Copy 2 containing the identical contents of Appendix 

~as filed with the patent application on January 5, 1999. Also enclosed is substitut~ Page 1 of 

the specification which has been amended to identify the compact disc and list the file names, 

size, and creation date of each file. 

SUMMARY OF REJECTIONS/OBJECTIONS 

In the Office Action, Claims 1-89 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over "Developing Tools for the Open Agent Architecture" by Martini in view of 

"Information Brokering in an Agent Architecture" by Martin2. 

REJECTIONS UNDER 35 U.S.C. § 103(a) 

CLAIMS 1. 29. 61. 71 and 86 

Claim 1 recites, in part, the features: 

"constructing a goal satisfaction plan, wherein the goal satisfaction plan includes: 

59501~8016.US01 

a suitable delegation of sub-goal requests to best complete the requested service 

request by using reasoning that includes one or more of domain­

independent coordination strategies, domain-specific reasoning, and 

application-specific reasoning comprising rules and learning 

algorithms;" 
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• 
Claim 1 has been amended to clarify that the facilitating engine uses sophisticated 

reasoning when delegating sub-goal requests to best complete the requested service request. The 

facilitating engine's use of reasoning is supported by the specification on page 10, lines 15- 18. 

Amended Claim 1 requires that the facilitating engine use "reasoning that includes one or more 

of domain-independent coordination strategies, domain-specific reasoning, and application-

specific reasoning comprising rules and learning algorithms. 

For purposes of explanation, assume that the facilitator receives a request such as, "Make 

Coffee". The facilitator's facilitating engine uses reasoning to generate the following goal 

satisfaction plan: 

Sub-goal request A: Roast coffee beans 
Sub-goal request B: Grind coffee beans 
Sub-goal request C: Boil water, etc. 

The facilitating engine is able to use reasoning to generate a plan to accomplish the base 

goal, "Make Coffee". The reasoning includes "one or more of domain-independent coordination 

strategies, domain-specific reasoning, and application-specific reasoning comprising rules and 

learning algorithms." For example, the facilitating engine uses its domain-specific reasoning 

based on domain-specific knowledge of symbols and axioms of the domain. In the above 

example, the facilitating engine uses its knowledge about domain symbols and axioms such as 

"coffee", "roast", and "beans" in order to generate a goal satisfaction plan by reasoning that 

making coffee entails roasting coffee beans, grinding coffee beans and boiling water, etc. Also, 

the coffee beans need to be roasted before the coffee beans can be ground and that only after the 

coffee beans are ground should water be boiled. 

Further, the facilitating engine is able to use reasoning to delegate the sub-goals to service 

providing agents in such a way as "to best complete the requested service request." For example, 

assume that several agents are able to roast coffee. The facilitating engine is able to use 
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reasoning to delegate the sub-goal task of roasting coffee to the service-providing agent that can 

roast beans in the least amount of time because the facilitating engine has reasoned that the least 

amount of time taken to make coffee is the best way to accomplish the base goal of making 

coffee. 

Similarly, to use an example taken directly from the specification (see page 21, starting 

at line 29 to page 22, line 1-4}, the facilitating engine accomplished the request ''Remind Bob 

about lunch" by reasoning that all available message transfer agents (e.g., fax, phone, mail, 

pager) are to be enabled to compete for the opportunity to carry out the request. In other words, 

the base goal is carried out not by merely parsing the request into sub-goals based on the syntax 

of the request. Rather, the facilitating engine used reasoning to decide upon using competing 

message transfer agents to reminding Bob of lunch, in lieu of delegating the task to just one 

message transfer agent. 

In contrast, Martin's "Development Tools for the Open Agent Architecture" (Martini) 

and Martin 's "Information Brokering in An Agent Architecture" fail to teach the goal satisfaction 

plan that entails the type of reasoning described above as performed by the facilitator agent. As 

mentioned by the Examiner in the Office Action, Martin's "Development Tools for the Open 

Agent Architecture" does not teach the act of constructing a goal satisfaction plan. 

As for Martin 's "Information Brokering in An Agent Architecture" (Martin2), it merely 

discloses query processing and a query execution plan which is NOT the same as a goal 

execution plan. Thus, Martin2 is merely describing a method for information retrieval rather 

than fulfillment of a service request. Moreover, query execution plans are well-known in 

database systems. In database systems, query statements are made in query languages such as 

SQL. SQL statements are fulfilled according to a query execution plan based on the manner in 

which information is stored in the database. In contrast, the goal satisfaction plan is a plan that 
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entails reasoning in its construction, rather than being based on the manner in which information 

is stored in a database. 

Further, Martin2 merely teaches that the queries are systematically broken based on 

syntax of the queries without any kind of reasoning for forming a goal satisfaction plan such as 

that of the "Make Coffee" example above. In Martin2, on page 11, Martin2 teaches the 

construction of a query execution plan by analysis of"each predicate in the query" and the 

rewriting of the query for dispatch to information sources based on "a disjunction of translated 

subqueries. Therefore in Martin2, each request made of information sources must have 

appeared syntactically (albeit with language translation) in the original query. 

Neither Martini nor Martin2, either alone or in combination, disclose, teach, suggest or 

make obvious the novel features of claim 1. Thus, Claim 1 is allowable. 

Claims 29, 61, 71 and 86, each cont~n similar features regarding the use "reasoning that 

includes one or more of domain-independent coordination strategies, domain-specific reasoning, 

and application-specific reasoning comprising rules and learning algorithms. Thus, Claims 26, 

61, 71 and 86 are allowable for at least the reasons provided herein in respect to Claim 1. 

CLAIMS 2-28,30-47, 62-70. 72-85 and 87-89 

Claims 2-28 are either directly or indirectly dependent upon Claim 1 and include all the 

limitations of Claim 1 and therefore are allowable for at least the reasons provided herein in 

respect to Claim 1. 

Claims 30-4 7 are either directly or indirectly dependent upon Claim 29 and include all the 

limitations of Claim 29 and therefore are allowable for at least the reasons provided herein in 

respect to Claim 29. 
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Claims 62-70 are either directly or ind~rectly dependent upon Claim 61 and include all the 

limitations of Claim 61 and therefore are allowable for at least the reasons provided herein in 

respect to Claim 61. 

Claims 72-85 are either directly or indirectly dependent upon Claim 71 and include all the 

limitations of Claim 71 and therefore are allowable for at least the reasons provided herein in 

respect to Claim 71 

Claims 87-89 are either directly or indirectly dependent upon Claim 86 and include all the . 

limitations of Claim 86 and therefore are allowable for at least the reasons provided herein in 

respect to Claim 86. 

CLAIM48 

Claim 48 as amended, recites in part: 

"the ICL having a syntax supporting compoimd goal expressions wherein said_compound 
goal expressions are such that goals within a single request provided according 
to the ICL syntax may be coupled by one or more operators from a set of 
operators comprising: 
a conditional execution operator; and 
a parallel disjunctive operator that indicates that disjunct goals are to be 

performed by different agents." 

The novel method recited in Claim 48 as amended requires that "goals within a single 

request" are "coupled by one or more operators from a set of operators". In amended Claim 

48, the set of operators comprise, a conditional execution operator, and a parallel disjunctive 

operator. 

In the Office Action, the Examiner states that "the ICL having expression which may be 

coupled by a conjunctive operator". The claim has therefore been amended to clarify the 

applicant's invention. It is to be noted that Martin2 does not suggest or mention conditional 

execution operator, and a parallel disjunctive operators. 
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••• 
None of the cited references disclose, suggest or render obvious the requirement that the 

"goals within a single request" be "coupled by one or more operators from a set of operators", 

such as a conditional execution operator (such as "if' and "when", allowing for particular 

actions to be predicated on the state, or outcomes of earlier actions), and a parallel disjunctive 

operator (allowing for alternative actions to be performed at the same time, if resources allow, 

and a first-to-respond strategy may be used in their competition to perform the goal at hand). 

Claim 48 is allowable.over the art of record. Thus, it is respectfully submitted that Claim 48 be 

held in condition for allowance. 

CLAIMS 49-60 

Claims 49-60 are either directly or indirectly dependent upon independent Claim 48, and 

include all the features of Claim 48. Therefore, Claims 49-60 are allowable for at least the 

reasons provided herein with respect to Claim 48. Furthermore, it is respectfully submitted that 

Claims 49-60 recite additional features that independently render Claims 49-60 patentable over 

the art of record. Thus, it is respectfully submitted that Claims 49-60 be held in condition for 

allowance. 

CONCLUSION 

For the reasons set forth above, it is respectfully submitted that all of the pending claims 

are now in condition for allowance. Therefore, the issuance of a formal Notice of Allowance is 

believed next in order, and that action is most earnestly solicited. 

If in the opinion of the Examiner a telephone conference would expedite the prosecution 

of the subject application, the Examiner is encouraged to call the undersigned at (650) 838-4311. 

The Commissioner is authorized to charge any fees due to Applicants' Deposit Account 

No. 50-2207. 
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Date: June 3. 2003 

Correspondence Address: 

Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, California 94026 
(650) 838-4300 
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Respectfully submitted, 
Perkins Coie LLP 

Carina M. Tan 
Registration No. 45,769 
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Marked-up version 

Software-Based Architecture for Communication and Cooperation Among 
Distributed Electronic Agents 

By: 
Adam J. Cheyer and David L. Martin 

A compact disk containing a computer program listing has been provided in duplicate 
(copy 1 and copy 2 of the compact disk are identical). The computer program listing in the 
compact disk is incorporated by reference herein. The compact disk contains files with their 
names, size and date of creation as follow: 

File Name Size Creation Date Last Date 

oaa.pl 159.613 bytes 1996110/08 1998/12/23 

fac.pl 52.733 bytes 1997/04/24 1998/05/06 

compound.pl 42.937 bytes 1996/12/11 1998/04/10 

com tcp.pl 18.010 bytes 1998/02/10 1998/05/06 

AECErVED 
BACKGROUND OF THE INVENTION JUN 1 6 2003 
Field of the Invention 

Technology Center 21 00 
The present invention is related to distributed computing environments and the 

completion of tasks within such environments. In particular, the present invention teaches a 
variety of software-based architectures for communication and cooperation among distributed 
electronic agents. Certain embodiments teach interagent communication languages enabling 
client agents to make requests in the form of arbitrarily complex goal expressions that are solved 
through facilitation by a facilitator agent. 

Context and Motivation for Distributed Software Systems 

The evolution of models for the design and construction of distributed software systems 
is being driven forward by several closely interrelated trends: the adoption of a networked 
computing model, rapidly rising expectations for smarter, longer-lived, more autonomous 
software applications and an ever increasing demand for more accessible and intuitive user 
interfaces. 

Prior Art Figure 1 illustrates a networked computing model 100 having a plurality of 
client and server computer systems 120 and 122 coupled together over a physical transport 
mechanism 140. The adoption of the networked computing model 100 has lead to a greatly 
increased reliance on distributed sites for both data and processing resources. Systems such as 
the networked computing model 100 are based upon at least one physical transport mechanism 
140 coupling the multiple computer systems 120 and 122 to support the transfer of information 
between these computers. Some of these computers basically support using the network and are 
known as client 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN REAPPLICATION OF: 

Cheyer et a/. 

APPLICATION No.: 09/225,198 

FILED: January 5, 1999 

FOR: SOFTWARE-BASED ARCHITECTURE FOR 
COMMUNICATION AND CoOPERATION 
AMONG DISTRIBUTED ELECTRONIC 
AGENTS 

EXAMINER: 

ART UNIT: 

l. A. BULLOCK, JR. 

2151 

RECE\VED 
JUN 0 9 2003 

Techno\OQV Center 2100 

Supplemental Information Disclosure Statement After First Office Action but 
Before Final Action or Notice of Allowance- 37 CFR 1.97(c) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

1. Timing of Submission 

The information transmitted herewith is being filed after three months of the filing date 
of this application or after the mailing date of the first Office action on the merits, 
whichever occurred last, but before the mailing date of either a final action under 37 
CFR 1.113 or a Notice of Allowance under 37 CFR 1.311, whichever occurs first. The 
references listed on the enclosed Form PTO/SB/08A may be material to the 
examination of this application; the Examiner is requested to make them of record in 
the application. 

2. Cited Information 

I2J Copies of the following references are enclosed: 

I2J All cited references 
0 References marked by asterisks 
0 The following: 

3. Effect of Information Disclosure Statement (37 CFR 1.97(h)) 

This Information Disclosure Statement is not to be construed as a representation that: 
(i) a search has been made; (ii) additional information material to the examination of 
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this application does not exist; (iii) the information, protocols, results and the like 
reported by third parties are accurate or enabling; or (iv) the cited information is, or is 
considered to be, material to patentability. In addition, applicant does not admit that 
any enclosed item of information constitutes prior art to the subject invention and 
specifically reserves the right to demonstrate that any such reference is not prior art. 

4. Fee Payment (37 CFR 1.97(c)) or Certification (37 CFR 1.97(e)) 

~ Applicant submits that no fee is due in light of the following certification under 
37 CFR 1.97(e) (check only one): 

D In accordance with 37 CFR 1.97(e)(1), the undersigned hereby states 
that each item of information submitted herewith was cited in a 
communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to this filing of this 
statement; or 

In accordance with 37 CFR 1.97(e)(2), the undersigned hereby states 
that no item of information submitted herewith was cited in a 
communication from a foreign patent office in a counterpart foreign 
application, or, to the knowledge of the person signing the certification 
after making reasonable inquiry, was known to any individual designated 
in 37 CFR 1.56(c), more than three months prior to the filing of this 
statement. 

Please charge any underpayment for timely filing of this paper to Deposit 
Account No. 50-2207. 

5. Patent Term Adjustment (37 CFR 1.704(d)} 

D The undersigned states that each item of information submitted herewith was 
cited in a communication from a foreign patent office in a counterpart 
application and that 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 
statement. 37 C.F.R. §1.704(d). 

Date: __ , +j_.:S-/-/_0_3 __ 

I I 
Correspondence Address: 
Customer No. 22918 
Perkins Coie LLP 
P.O. Box 2168 
Menlo Park, California 94026 
(65.0) 838-4300 
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Respectfully submitted, 
Perkins Coie LLP 

~~-:z__ 
Carina M. Tan 
Registration No. 45,769 
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Software-Based Architecture for Communication and Cooperation Amon~ECEIVED 

Distributed Electronic Agents 
By: JUN 1 6 2003 

Adam J. Cheyer and David L. Martin 
Technology Center 21 00 

A compact disk containing a computer program listing has been provided in duplicate 
(copy 1 and copy 2 of the compact disk are identical). The computer program listing in the 
compact disk is incorporated by reference herein. The compact disk contains files with their 
names, size and date of creation as follow: 

File Name Size Creation Date Last Date 

oaa.pl 159,613 bytes 1996110/08 1998/12/23 

fac.pl 52,733 bytes 1997/04/24 1998/05/06 

compound. pi 42,937 bytes 1996/12/11 1998/04/10 

com_tcp.pl 18,010 bytes 1998/02110 1998/05/06 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is related to distributed computing environments and the completion 
of tasks within such environments. In particular, the present invention teaches a variety of 
software-based architectures for communication and cooperation among distributed electronic 
agents. Certain embodiments teach interagent communication languages enabling client agents to 
make requests in the form of arbitrarily complex goal expressions that are solved through 
facilitation by a facilitator agent. 

Context and Motivation for Distributed Software Systems 

The evolution of models for the design and construction of distributed software systems is 
being driven forward by several closely interrelated trends: the adoption of a networked 
computing model, rapidly rising expectations for smarter, longer-lived, more autonomous 
software applications and an ever increasing demand for more accessible and intuitive user 
interfaces. 

Prior Art Figure 1 illustrates a networked computing model 100 having a plurality of client 
and server computer systems 120 and 122 coupled together over a physical transport mechanism 
140. The adoption ofthe networked computing mode/100 has lead to a greatly increased reliance 
on distributed sites for both data and processing resources. Systems such as the networked 
computing model 100 are based upon at least one physical transport mechanism 140 coupling the 
multiple computer systems 120 and 122 to support the transfer of information between these 
computers. Some of these computers basically support using the network and are known as cliem 
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09/225,198 CHEYER ET AL. 

Offic Action Summary Examin r 

Lewis A. Bullock, Jr. 

Art Unit 

2126 

-- The appears on the cover with th correspondence address -
Period for Reply 

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

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty {30) days will be considered timely. . . 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this commumcation. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

eamed patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 }[8] Responsive to communication(s} filed on 03 June 2003. 

2a}[8] This action is FINAL. 2b)0 This action is non-final. 

3}0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parle Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s) 1-86 is/are pending in the application. 

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

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

6)[8] Claim(s) 1-86 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

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

Application Papers 

9}0 The specification is objected to by the Examiner. 

10}0 The drawing(s} filed on __ is/are: a}O accepted or b}O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 }0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. §§ 119 and 120 

12}0 Acknowledgment is made of a claim for foreign priority under 35 U.S. C.§ 119(a}-(d} or (f). 
a}O All b}O Some* c)O None of: 

1. 0 Certified copies of the priority documents have been received. 
2.0 Certified copies of the priority documents have been received in Application No. __ . 
3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)}. 
*See the attached detailed Office action for a list of the certified copies not received. 

13}0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) 
since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 
a) 0 The translation of the foreign language provisional application has been received. 

14}0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78. 

Attachment(s) 

1) [8] Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) [8llnformation Disdosure Statement(s) (PT0-1449) Paper No(s) 11. 

4) 0 Interview Summary (PT0-413) Paper No(s). __ . 

5) 0 Notice of Informal Patent Application (PTQ-152) 

6) 0 Other: 

PTOL-326 (Rev. 11-03) Office Action Summary Part of Paper No. 13 
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DETAILED ACTION 

Compact Disc Submission 

1. The description portion of this application contains a computer program listing 

consisting of more than three hundred (300) lines. In accordance with 37 CFR 1.96(c), 

a computer program listing printout of more than three hundred lines must be submitted 

as a computer program listing appendix on compact disc conforming to the standards 

set forth in 37 CFR 1.96(c)(2) and must be appropriately referenced in the specification 

(see 37 CFR 1.77(b)(4)). Accordingly, applicant is required to cancel the computer 

program listing appearing in the specification on pages Appendix, file a computer 

program listing appendix on compact disc in compliance with 37 CFR 1.96(c) and insert 

an appropriate reference to the newly added computer program listing appendix on 

compact disc at the beginning of the specification. Applicant must include the Appendix 

A.V, source code file named translations.pl. with the other appendices on a compact 

disc. 

* Applicant is also requested to delete the Brief Description of the Appendices on 

page 8, line 23 - page 9, line 3, since the amendment to page 1 is made. 

Claim Rejections - 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1-3, 5-11, 15-25, 29-34, 38-44, 61-71, and 86-89 are rejected under 35 

U.S. C. 103(a) as being unpatentable over "Development Tools for the Open Agent 

Architecture" by MARTIN1 in view of KISS (US 6,484,155). 

As to claim 1, MARTIN1 teaches a computer-implemented method for 

communication and cooperative task completion among a plurality of distributed agents 

(sub-agents I agents), comprising the acts of: registering a description of each client 

agent's functional capabilities, using a platform independent inter-agent language (pg. 

5, Each facilitator records the published capabilities of their subagents ... "); receiving a 

request as a base goal in the inter-agent language (ICL form), in the form of an 

arbitrarily complex goal expression (request) (pg. 5, " ... and when requests arrive .. "); 

and dynamically interpreting the complex goal expression (request) comprising: 

generating one or more sub-goals (sub-request) expressed in the inter-agent language 

(ICL) (pg. 5, ... the facilitator is responsible for breaking them down and for distributing 

subrequest.."); and dispatching each of the sub-goals (sub-request) to a selected client 

agent (agent) for performance ("pg. 5, " ... and when requests arrive (expressed in the 

Inter-agent Communication Language, described below), the facilitator is responsible for 

breaking them down and for distributing sub-requests to the appropriate agents; "For 

example, every agent can ... and request solutions for a set of goals, ... "). It would be 

inherent that since the functionalities of an agent are registered with the facilitator that 

they are stored registered functional capabilities of that agent and that the request is a 

complex goal since the facilitator can be requested to provide solutions for a set of 
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KISS teaches an agent architecture for communicating and cooperation among 

distributed electronic agents (user agents I meta agents I and knowledge agents), 

wherein a facilitator agent (meta agent) is operable for generating I constructing a goal 

satisfaction plan (dynamic "solution plan") associated with the base goal (query) 

wherein the goal satisfaction plan includes a suitable delegation of sub-goal requests 

(sub-plans I tasks) to best complete the requested service request-by using domain-

independent or domain -specific reasoning (col. 5, lines 14-45; col. 8, lines 21 -col. 9, 

line 26; col. 10, lines 1 0-38; col. 2, lines 50-67). Therefore, it would be obvious to 

combine the teachings of MARTIN1 with the teachings of KISS in order that inference 

be distributed and cooperative over a distributed environment (col. 3, lines 47- col. 4, 

line 17). 

As to claim 29, MARTIN1 teaches a method to facilitate cooperative task 

completion within a distributed computing environment supporting an Inter-agent 

Communication Language among a plurality of electronic agents (sub-agents I agents) 

comprising: providing an agent registry as disclosed (facilitator storage of published 

sub-agents capabilities); interpreting a service request in order to determine a base goal 

(via facilitator); determining whether the requested service is available, determining sub-

goals required in completing the base goal (determine solutions for a set of goals) 

selecting suitable service-providing electronic agents for performing the sub-goals, and 
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ordering a delegation of sub-goal requests to complete the requested service (pg. 5, 

"The facilitator is responsible for breaking them down and for distributing sub-requests 

to the appropriate agents."). It would be inherent that since an agent can request 

solutions for a goal to be satisfied under a variety of different control strategies (pg. 5) 

that the control strategies are the advice and constraints determined for the base goal. 

It would also be obvious to one skilled in the art to generate program code that would 

entail the method of MARTIN1 and thereby obvious that the method can be entailed in a 

computer program product. However, MARTIN1 does not teach the step of constructing 

a base goal satisfaction plan. 

KISS teaches an agent architecture for communicating and cooperation among 

distributed electronic agents (user agents I meta agents I and knowledge agents), 

wherein a facilitator agent (meta agent) is operable for generating I constructing a goal 

satisfaction plan (dynamic "solution plan") associated with the base goal (query) 

wherein the goal satisfaction plan includes a suitable delegation of sub-goal requests 

(sub-plans I tasks) to best complete the requested service request-by using domain-

independent or domain -specific reasoning (col. 5, lines 14-45; col. 8, lines 21 -col. 9, 

line 26; col. 10, lines 1 0-38; col. 2, lines 50-67). Therefore, it would be obvious to 

combine the teachings of MARTIN1 with the teachings of KISS in order that inference 

be distributed and cooperative over a distributed environment (col. 3, lines 47- col. 4, 

line 17). 
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As to claim 61, MARTIN1 teaches a facilitator agent (facilitator) arranged to 

coordinate task completion (process coordination) within a distributed computing 

environment having a plurality of electronic agents (agents I clients) according to an 

Interagent Communication language, comprising: an agent registry (storage of records 

of published capabilities of their subagents) that declares capabilities of service-

providing electronic agents (subagents) currently active within the distributed computing 

environment and that request have constraints and parameters (control strategies) (pg. 

5, The Open Agent Architecture). However, MARTIN1 does not teach the facilitating 

engine constructs a goal satisfaction plan. 

KISS teaches an agent architecture for communicating and cooperation among 

distributed electronic agents (user agents I meta agents I and knowledge agents), 

wherein a facilitator agent (meta agent) has a facilitating engine operable to parse a 

service request (query) in order to interpret a compound goal (goal statement), wherein 

the compound goal includes local and global constraints and parameters (col. 5, lines 

33- 64; col. 8, line 32 - col. 9, line 37) and the engine further operable for generating I 

constructing a goal satisfaction plan (dynamic "solution plan") associated with the base 

goal (query) wherein the goal satisfaction plan includes a suitable delegation of sub-

goal requests (sub-plans I tasks) to best complete the requested service request-by 

using domain-independent or domain -specific reasoning (col. 5, lines 14-45; col. 8, 

lines 21- col. 9, line 26; col. 10, lines 10-38; col. 2, lines 50-67). Therefore, it would be 

obvious to combine the teachings of MARTIN1 with the teachings of KISS in order that 
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inference be distributed and cooperative over a distributed environment (col. 3, lines 47 

- col. 4, line 17). 

As to claim 71, reference is made to an architecture that encompasses the agent 

of claim 61 above, and is therefore met by the rejection of claim 61 above. However 

claim 71, further details the facilitator agent in bi-directional communication with the 

electronic agents. MARTIN1 teaches the facilitator can distribute request to the agents 

and the agents can request information via the facilitator (pg. 5), therefore it would be 

obvious that the facilitator and agents are in bi-directional communication. 

As to claim 86, MARTIN1 teaches a method for information communication in a 

distributed computing environment having at least one facilitator agent (facilitator) and 

at least one client agent (sub-agent I agents), comprising storing a representation of an 

inter-agent language description (ICL registration of capabilities) of a client agent's 

functional capabilities (pg. 5, "Each facilitator records the published capabilities of their 

subagents .. "). However, MARTIN1 does not explicitly mention that the method is 

operable in a data wave carrier. It would be obvious and well known in the art that one 

skilled in the art would generate program code on a data wave carrier that would entail 

the method of MARTIN1 and thereby obvious that the method can be entailed in a data 

wave carrier. However, MARTIN1 does not teach the facilitator agent is operable to 

construct a goal satisfaction plan. 
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KISS teaches an agent architecture for communicating and cooperation among 

distributed electronic agents (user agents I meta agents I and knowledge agents), 

wherein a facilitator agent (meta agent) is operable for generating I constructing a goal 

satisfaction plan (dynamic "solution plan") associated with the base goal (query) 

wherein the goal satisfaction plan includes a suitable delegation of sub-goal requests 

(sub-plans I tasks) to best complete the requested service request-by using domain-

independent or domain -specific reasoning (col. 5, lines 14-45; col. 8, lines 21 -col. 9, 

line 26; col. 10, lines 1 0-38; col. 2, lines 50-67). Therefore, it would be obvious to 

combine the teachings of MARTIN1 with the teachings of KISS in order that inference 

be distributed and cooperative over a distributed environment (col. 3, lines 47- col. 4, 

line 17). 

As to claim 2, MARTIN1 teaches receiving a new request for service as a base 

goal from at least one of the selected client agents in response to the sub-goal and 

recursively applying the dynamically interpreting step (pg. 5, "An agent satisfying a 

request may require supporting information, and the OAA provides numerous means of 

requesting data from other agents or from the user."). 

As to claim 3, MARTIN1 teaches the act of registering and transmitting the new 

agent profile from the specific agent to the facilitator agent (pg. 5, "Every agent 

participating in an OAA-based system defines and publishes a set of capabilities 

specifications, expressed in the ICL, describing the services that it provides."). It would 
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be obvious that an agent that is initially created is instantiated in memory before it is 

registered. 

As to claims 5-10, MARTIN1 teaches providing an agent registry data structure 

that can comprise of symbolic names, data declarations, trigger declarations, and task 

and process characteristics (pg. 5, "For example, every agent can install local or remote 

triggers on data ... "). 

As to claim 11, MARTIN1 teaches establishing communication between 

distributed agents (pg. 5, ... the facilitator is responsible for breaking them down and for 

distributing sub-requests to the appropriate agent."). 

As to claims 15-25, MARTIN1 teaches the base goal requires setting a trigger 

having conditional functionality and consequential functionality which can be stored on 

the facilitator agent and/or the service providing agent (pg. 5, "For example, every agent 

can install local or remote triggers on data ... "). 

As to claims 30 and 31, MARTIN1 teaches registering a specific agent (agent) 

into the agent registry (list of agents capabilities) comprising: establishing a bi-

directional communications link between the specific agent and a facilitator agent 

controlling the agent registry; providing a new agent profile to the facilitator agent; and 

registering the specific agent with the profile thereby making the capabilities available to 
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the facilitator agent (pg. 5, "Each facilitator records the published capabilities of their 

subagents ... "; "Every agent participating in an OAA-based system ... describing the 

services that it provides."). 

As to claim 32, refer to claim 3 for rejection. 

As to claim 33, refer to claim 5 for rejection. 

As to claim 34, refer to claim 11 for rejection. 

As to claims 38-44, refer to claims 15-25 for rejection. 

As to claim 62, KISS teaches the facilitating engine is capable of modifying the 

goal satisfaction plan during execution, the modifying initiated by events such as new 

agent declarations within the agent registry, decisions made by remote agents, and 

information provided to the facilitating engine by remote agents (col. 5, line 20-64). 

As to claim 63, refer to claim 5 for rejection. 

As to claim 64-69, refer to claims 15-25 for rejection. 
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As to claim 70, MARTIN1 teaches the agent registry (agent library /list of agent 

capabilities) is a database accessible to all electronic agents (pg. 5, A collection of 

agents satisfies requests from users, or other agents ... one or more facilitators."; "An 

agent satisfying a request may require supporting information ... requesting data from 

other agents or from the user."). 

As to claim 87, MARTIN1 teaches a representation of a request for service in the 

inter-agent language from a first agent (client agent sending a query) to a second agent 

(facilitator) (pg. 5). It would be obvious and well known in the art that one skilled in the 

art would generate program code on a data wave carrier that would entail the method of 

MARTIN1 and KISS and thereby obvious that the method can be entailed in a data 

wave carrier. 

As to claim 88, MARTIN1 teaches a representation of a goal dispatched to an 

agent for performance from a facilitator agent (every agent can request solutions for a 

. 
set of goals I facilitator is responsible for breaking them down and for distributing sub-

requests to the appropriate agent) (pg. 5). It would be obvious and well known in the art 

that one skilled in the art would generate program code on a data wave carrier that 

would entail the method of MARTIN1 and KISS and thereby obvious that the method 

can be entailed in a data wave carrier. 
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As to claim 89, KISS teaches a response to the dispatched goal including results 

from the agent for performance to the facilitator agent (col. 5, line 65- col. 6, line 28). It 

would be obvious and well known in the art that one skilled in the art would generate 

program code on a data wave carrier that would entail the method of MARTIN1 and 

KISS and thereby obvious that the method can be entailed in a data wave carrier. 

4. Claims 4, 12-14, 26-28, 35-37, 45-47, and 72-85 are rejected under 35 

U.S.C. 103(a) as being unpatentable over MARTIN1 in view of KISS as applied to claim 

1 above, and further in view of "Information Brokering in an Agent Architecture" by 

MARTIN2. 

As to claim 4, MARTIN1 and KISS substantially disclose the invention. However, 

neither reference teaches the cited deactivating. MARTIN2 teaches deactivating a 

client agent no longer available to provide services by deleting the registration (pg. 9, 

Source agents that need to go offline ... so that it can unregister the source and retract 

its schema mapping rules."). Therefore, it would be obvious to combine the teachings 

of MARTIN1 with the teachings of KISS and MARTIN2 in order to facilitate the 

transparent delegation, translation, and relaying of the appropriate subqueries to the 

available source agents (pg. 7-8; pg. 1 ). 

As to claims 12-14, MARTIN1 and KISS substantially disclose the invention. 

However, neither reference teaches the cited receiving. MARTIN2 teaches receiving a 

request for service in a second language (source schema); selecting a registered agent 
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capable of converting the second language into the inter-agent language (broker 

schema); and forwarding the request for service in a second language to the registered 

agent for conversion to be performed and the results returned (pg. 12-13, Queries 

Expressed in a Source Schema). Refer to claim 4 for the motivation to combine. 

As to claims 26-28, MARTIN1 teaches the base goal or request is expressed in 

the Interagent Communication Language and is broken down such that subrequests are 

distributed to the appropriate agents (pg. 5). However, combination does not teach that 

operators including a conjunction operator or a parallel disjunction operator separate the 

base goal. 

MARTIN2 teaches the query is a base goal stored in as a compound goal having 

sub-goals (pg. 8, "Queries submitted to the Broker are expression ... and backtracking in 

expressing and processing queries.") and the ICL having expression which may be 

coupled by a conjunctive operator and disjunction operator (pg. 10, "Although the body 

of the broker predicate rule is characterized as a conjunction of 

predicates .... Disjunction, negation ... "). It would be obvious that since the base goal 

(query) is broken down and distributed to as sub-requests to the appropriate agents or 

solutions are requested for a set of goals as disclosed in MARTIN1 that the base goal is 

a compound goal and is broken down based on operators disclosing where it can be 

broken down. Refer to claim 4 for the motivation to combine. 

As to claims 35-37, refer to claims 12-14 for rejection. 
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As to claim 72, MARTIN1 teaches an Inter-agent Communication Language (ICL) 

providing a basis for facilitated cooperative task completion within a distributed 

computing environment having a facilitator agent (facilitator) and a plurality of electronic 

agents (sub-agents I agents), the ICL having a feature for allowing the enabling agents 

(client I agent) to perform queries, exchange information, and set triggers with other 

agents (pg. 5, Agents share a common communication language ... and may run on any 

network linked platform."; pg. 5, "The Open Agent Architecture"). It is inherent that 

since triggers are used in order for a message to be sent to an agent, that the trigger is 

a conditional execution operator. However, neither MARTIN1 nor KISS teach the ICL 

supporting compound goal expressions from a disjunction operation. 

MARTIN2 teaches the query is a base goal stored in as a compound goal having 

sub-goals (pg. 8, "Queries submitted to the Broker are expression ... and backtracking in 

expressing and processing queries.") and the ICL having expression which may be 

coupled by a parallel disjunctive operation or conditional execution operation or 

conjunctive operator (pg. 10, "Disjunction, negation (that is, Prolog-style negation as 

failure), and a few other control operators are also allowed."). It would be obvious that 

since the base goal (query) is broken down and distributed to as sub-requests to the 

appropriate agents or solutions are requested for a set of goals as disclosed in 
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MARTIN1 that the base goal as a compound goal is broken down based on operators 

disclosing where it can be broken down. Refer to claim 4 for the motivation to combine. 

As to claim 73 and 74, MARTIN1 teaches the ICL is platform and language 

independent (pg. 5, "The OAA's Inter-agent Communication Language ... they are 

programmed in."). 

As to claims 75-78, MARTIN1 teaches the ICL supports task completion 

constraints (triggers) within goal expressions (pg. 5). 

As to claims 79-83, MARTIN1 teaches each electronic agent defines and 

publishes a set of capability declarations or solvables that describe services and an 

interface to the electronic agent to be stored by the facilitator agent in a registry (pg. 5, 

"Every agent participating in an OAA-based system defines and publishes ... we refer to 

these capabilities specifications as solvables."). 

As to claims 84 and 85, MARTIN1 and KISS substantially disclose the invention. 

However, neither reference teaches the cited distribution. MARTIN2 teaches that 

facilitator engines (broker agents) are distributed across at least two computer 

processes (multiple broker agents in an architecture) (pg 7, pg. 16) wherein each stores 

a planning component {schema mapping rules) {pg. 8). It would be obvious that since 

the broker performs the delegation that it also has an execution component and 
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therefore each broker agent has an execution component. Refer to claim 4 for the 

motivation to combine. 

5. Claims 48-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

"Development Tools for the Open Agent Architecture" by MARTIN1 in view of 

"Information Brokering in an Agent Architecture" by MARTIN2. 

As to claim 48, MARTIN1 teaches an Inter-agent Communication Language (ICL) 

providing a basis for facilitated cooperative task completion within a distributed 

computing environment having a facilitator agent (facilitator) and a plurality of electronic 

agents (sub-agents I a9ents), the ICL having a feature for allowing the enabling agents 

(client I agent) to perform queries, exchange information, and set triggers with other 

agents (pg. 5, Agents share a common communication language ... and may run on any 

network linked platform."; pg. 5, "The Open Agent Architecture"). It is inherent that 

since triggers are used in order for a message to be sent to an agent, that the trigger is 

a conditional execution operator. However, MARTIN1 does not teach the ICL 

supporting compound goal expressions from a disjunction operation. 

MARTIN2 teaches the query is a base goal stored in as a compound goal having 

sub-goals (pg. 8, "Queries submitted to the Broker are expression ... and backtracking in 

expressing and processing queries.") and the ICL having expression which may be 

coupled by a parallel disjunctive operation or conditional execution operation (pg. 10, 

"Disjunction, negation (that is, Prolog-style negation as failure), and a few other control 

operators are also allowed."). It would be obvious that since the base goal (query) is 
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broken down and distributed to as sub-requests to the appropriate agents or solutions 

are requested for a set of goals as disclosed in MARTIN1 that the base goal as a 

compound goal is broken down based on operators disclosing where it can be broken 

down. Refer to claim 1 for the motivation to combine. 

As to claim 49 and 50, MARTIN1 teaches the ICL is platform and language 

independent (pg. 5, "The OAA's Inter-agent Communication Language ... they are 

programmed in."). 

As to claims 51-54, MARTIN1 teaches the ICL supports task completion 

constraints (triggers) within goal expressions (pg. 5). 

As to claims 55-60, MARTIN 1 teaches each electronic agent defines and 

publishes a set of capability declarations or solvables that describe services and an 

interface to the electronic agent to be stored by the facilitator agent in a registry (pg. 5, 

"Every agent participating in an OAA-based system defines and publishes ... we refer to 

these capabilities specifications as solvables."). 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-86 have been considered but are 

moot in view of the new ground(s) of rejection. 
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Conclusion 

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

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

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

CFR 1.136(a). 

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

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

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lewis A. Bullock, Jr. whose telephone number is (703) 

305-0439. The examiner can normally be reached on Monday-Friday, 8:30 am - 5:00 

pm. 

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

supervisor, John A Follansbee can be reached on (703) 305-8498. The fax phone 

number for the organization where this application or proceeding is assigned is (703) 

746-7239. 
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Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 305-

0286. 

lab 
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it 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: See Continuation Sheet. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04}. If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.1331nterviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

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

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 
· Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

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

The Form provides for recordation of the following information: 
Application Number (Series Code and Serial Number) 

- Name of applicant 
Name of examiner 

- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

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

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

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

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

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

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Continuation Sheet (PTOL-413) Application No. 09/225,198 

Continuation of Substance of Interview including description of the general nature of what was agreed to if an 
agreement was reached, or any other comments: Applicants argued that the prior art teachings of Kiss did not 
accomplish the inventors goal of the faciliatator agent using the goal satisfaction plan that stored the intelligence of the 
order of the sub-goals since Kiss teaches that the solution plan can be dynamically modifed. The examiner alluded 
that the claims make no mention that the solution plan cannot be modified and that Kiss's solution plan accomplishes 
the limitations of the claims as disclosed. The examiner pointed out that all the rejections regarding this application 
were made with publications written by the Applicants. The examiner pointed out that there are limitations in the 
specification regarding the Interagent Communication Language that were not disclosed in any of the inventors 
publications that can distinguish the claims from the prior art of record. In particular, the examiner pointed to page 17, 
lines 7-11 which describe the ICL as including a layer of conversational protocol and a content layer that distinguish the 
claims from any teaching disclosed in the publications. The examiner also pointed out that this teaching distinguishes 
the Applicant's interagent communication language from the well known communication language KQML. Applicants 
will submit a response amending the claims to the examiners suggestions. The interview concluded .. 
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EXPRESS MAIL LABEL NO. EV 099152888 US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

" . 

In reapplication of: Atty Dkt. No. 59501-8016.US01 

CHEYER et al. Group Art Unit No.: 2126 

Serial No.: 09/225,198 Examiner: L. A. Bullock, Jr. 

Filed on: January 5, 1999 

For: SOFTWARE-BASED ARCHITECTURE FOR COMMUNICATION AND 
COOPERATION AMONG DISTRIBUTED ELECTRONIC AGENTS 

Mail Stop AF 
Commissioner of Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

AMENDMENT AND RESPONSE 

RECEIVED 
JUN 0 8 2004 

Technology Center 2100 

This is in response to the Final Office Action mailed November 28, 2003, the 

shortened statutory period for which runs until February 28, 2004. 
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IN THE CLAIMS 

1. (Currently amended) A computer-implemented method for communication and 

cooperative task completion among a plurality of distributed electronic agents, 

comprising the acts of: 

registering a description of each active client agent's functional capabilities as 

corresponding registered functional capabilities, using an expandable, platform­

independent, inter-agent language. wherein the inter-agent language includes: 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events: and 

a content layer comprising one or more of goals. triggers and data elements 

associated with the events; 

receiving a request for service as a base goal in the inter-agent language, in the form of 

an arbitrarily complex goal expression; and 

dynamically interpreting the arbitrarily complex goal expression, said act of interpreting 

further comprising: 

generating one or more sub-goals expressed in the inter-agent language; 

constructing a goal satisfaction plan wherein the goal satisfaction plan includes: 

a suitable delegation of sub-goal requests to best complete the 

requested service request-by using reasoning that includes 

one or more of domain-independent coordination strategies, 

domain-specific reasoning, and application-specific 

reasoning comprising rules and learning algorithms; and 

dispatching each of the sub-goals to a selected client agent for performance, based on 

a match between the sub-goal being dispatched and the registered functional 

capabilities of the selected client agent. 

2. (Previously presented) A computer-implemented method as recited in claim 1, 

further including the following acts of: 
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receiving a new request for service as a base goal using the inter-agent language, in 

the form of another arbitrarily complex goal expression, from at least one of the 

selected client agents in response to the sub-goal dispatched to said agent; and 

recursively applying the step of dynamically interpreting the arbitrarily complex goal 

expression in order to perform the new request for service. 

3. (Previously presented) . A computer-implemented method as recited in claim 2 

wherein the act of registering a specific agent further includes: 

invoking the specific agent in order to activate the specific agent; 

instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent to a facilitator agent in 

response to the instantiation of the specific agent. 

4. (original) A computer-implemented method as recited in claim 1 further including the 

act of deactivating a specific client agent no longer available to provide services by 

deleting the registration of the specific client agent. 

5. original) A computer-implemented method as recited in claim 1 further comprising 

the act of providing an agent registry data structure. 

6. (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one symbolic name for each active agent. 

7. (original) A computer-implemented method of recited in claim 5 wherein the agent 

registry data structure includes at least one data declaration for each active agent. 

8. (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one trigger declaration for one active agent. 

9. (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one task declaration, and process 

characteristics for each active agent. 
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10. (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one process characteristic for each active agent. 

11. (original) A computer-implemented method as recited in claim 1 further comprising 

the act of establishing communication between the plurality of distributed agents. 

12. (original) A computer-implemented method as recited in claim 1 further comprising 

the acts of: 

receiving a request for service in a second language differing from the inter-agent 

language; 

selecting a registered agent capable of converting the second language into the inter­

agent language; and 

forwarding the request for service in a second language to the registered agent capable 

of converting the second language into the inter-agent language, implicitly requesting 

that such a conversion be performed and the results returned. 

13. (original) A computer-implemented method as recited in claim 12 wherein the 

request includes a natural language query, and the registered agent capable of 

converting the second language into the inter-agent language service is a natural 

language agent. 

14. (original) A computer-implemented method as recited in claim 13 wherein the 

natural language query was generated by a user interface agent. 

15. (original) A computer-implemented method as recited in claim 1, wherein the base 

goal requires setting a trigger having conditional functionality and consequential 

functionality. 

16. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is an outgoing communications trigger, the computer implemented method 

further including the acts of: 
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monitoring all outgoing communication events in order to determine whether a specific 

outgoing communication event has occurred; and 

in response to the occurrence of the specific outgoing communication event, performing 

the particular action defined by the trigger. 

17. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is an incoming communications trigger, the computer implemented method 

further including the acts of: 

monitoring all incoming communication events in order to determine whether a specific 

incoming communication event has occurred; and 

in response to the occurrence of a specific incoming communication event satisfying 

the trigger conditional functionality, performing the particular consequential functionality 

defined by the trigger. 

18. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is a data trigger, the computer implemented method further including the acts of: 

monitoring a state of a data repository; and 

in response to a particular state event satisfying the trigger conditional functionality, 

performing the particular consequential functionality defined by the trigger. 

19. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is a time trigger, the computer implemented method further including the acts of: 

monitoring for the occurrence of a particular time condition; and 

in response to the occurrence of a particular time condition satisfying the trigger 

conditional functionality, performing the particular consequential functionality defined by 

the trigger. 

20. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is installed and executed within the facilitator agent. 

21. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is installed and executed within a first service-providing agent. 
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22. (original) A computer-implemented method as recited in claim 15 wherein the 

conditional functionality of the trigger is installed on a facilitator agent. 

23. (original) A computer-implemented method as recited in claim 22 wherein the 

consequential functionality is installed on a specific service-providing agent other than a 

facilitator agent. 

24. (original) A computer-implemented method as recited in claim 15 wherein the 

conditional functionality of the trigger is installed on specific service-providing agent 

other than a facilitator agent. 

25. (original) A computer-implemented method as recited in claim 15 wherein the 

consequential functionality of the trigger is installed on a facilitator agent. 

26. (original) A computer-implemented method as recited in claim 1 wherein the base 

goal is a compound goal having sub-goals separated by operators. 

27. (original) A computer-implemented method as recited in claim 26 wherein the type 

of available operators includes a conjunction operator, a disjunction operator, and a 

conditional execution operator. 

28. (original) A computer-implemented method as recited in claim 27 wherein the type 

of available operators further includes a parallel disjunction operator that indicates that 

disjunct goals are to be performed by different agents. 

29. (Currently amended) A computer program stored on a computer readable 

medium, the computer program executable to facilitate cooperative task completion 

within a distributed computing environment, the distributed computing environment 

including a plurality of autonomous electronic agents, the distributed computing 

environment supporting an Interagent Communication Language, the computer 

program comprising computer executable instructions for: 
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providing an agent registry that declares capabilities of service-providing electronic 

agents currently active within the distributed computing environment; 

interpreting a service request in order to determine a base goal that may be a 

compound, arbitrarily complex base goal, the service request adhering to an Interagent 

Communication Language (ICL), wherein the ICL includes: 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events; and 

a content layer comprising one or more of goals. triggers and data elements 

associated with the events; 

the act of interpreting including the sub-acts of: 

determining any task completion advice provided by the base goal, and 

determining any task completion constraints provided by the base goal; 

constructing a base goal satisfaction plan including the sub-acts of: 

determining whether the requested service is available, 

determining sub-goals required in completing the base goal by using 

reasoning that includes one or more of domain-independent coordination strategies, 

domain-specific reasoning, and application-specific reasoning comprising rules and 

learning algorithms, 

selecting service-providing electronic agents from the agent registry 

suitable for performing the determined sub-goals, and 

ordering a delegation of sub-goal requests to best complete the requested 

service; and 

implementing the base goal satisfaction plan. 

30. (original) A computer program as recited in claim 29 wherein the computer 

executable instruction for providing an agent registry includes the following computer 

executable instructions for registering a specific service-providing electronic agent into 

the agent registry: 

establishing a bi-directional communications link between the specific agent and a 

facilitator agent controlling the agent registry; 

providing a new agent profile to the facilitator agent, the new agent profile defining 

publicly available capabilities of the specific agent; and 
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registering the specific agent together .with the new agent profile within the agent 

registry, thereby making available to the facilitator agent the capabilities of the specific 

agent. 

31. (original) A computer program as recited in claim 30 wherein the computer 

executable instruction for registering a specific agent further includes: 

invoking the specific agent in order to activate the specific agent; 

instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent to the facilitator agent in 

response to the instantiation of the specific agent. 

32. (original) A computer program as recited in claim 29 wherein the computer 

executable instruction for providing an agent registry includes a computer executable 

instruction for removing a specific service-providing electronic agent from the registry 

upon determining that the specific agent is no longer available to provide services. 

33. (original) A computer program as recited in claim 29 wherein the provided agent 

registry includes a symbolic name, a unique address, data declarations, trigger 

declarations, task declarations, and process characteristics for each active agent. 

34. (original) Computer program as recited in claim 29 further including computer 

executable instructions for receiving the service request via a communications link 

established with a client. 

35. (original) A computer program as recited in claim 29 wherein the computer 

executable instruction for providing a service request includes instructions for: 

receiving a non-ICL format service request; 

selecting an active agent capable of converting the non-ICL formal service request into 

an ICL format service request; 

forwarding the non-ICL format service request to the active agent capable of converting 

the non-ICL format service request, together with a request that such conversion be 

performed; and 
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receiving an ICL format service request corresponding to the non-ICL format service 

request. 

36. (original) A computer program as recited in claim 35 wherein the non-ICL format 

service request includes a natural language query, and the active agent capable of 

converting the non-ICL formal service request into an ICL format service request is a 

natural language agent. 

37. (original) A computer program as recited in claim 36 wherein the natural language 

query is generated by a user interface agent. 

38. (original) A computer program as recited in claim 29, the computer program further 

including computer executable instructions for implementing a base goal that requires 

setting a trigger having conditional and consequential functionality. 

39. (original) A computer program as recited in claim 38 wherein the trigger is an 

outgoing communications trigger, the computer program further including computer 

executable instructions for: 

monitoring all outgoing communication events in order to determine whether a specific 

outgoing communication event has occurred; and 

in response to the occurrence of the specific outgoing communication event, performing 

the particular action defined by the trigger. 

40. (original) A computer program as recited in claim 38 wherein the trigger is an 

incoming communications trigger, the computer program further including computer 

executable instructions for: 

monitoring all incoming communication events in order to determine whether a specific 

incoming communication event has occurred; and 

in response to the occurrence of the specific incoming communication event, 

performing the particular action defined by the trigger. 
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41. (original) A computer program as recited in claim 38 wherein the trigger is a data 

trigger, the computer program further including computer executable instructions for: 

monitoring a state of a data repository; and 

in response to a particular state event, performing the particular action defined by the 

trigger. 

42. (original) A computer program as recited in claim 38 wherein the trigger is a time 

trigger, the computer program further including computer executable instructions for: 

monitoring for the occurrence of a particular time condition; and 

in response to the occurrence of the particular time condition, performing the particular 

action defined by the trigger. 

43. (original) A computer program as recited in claim 38 further including computer 

executable instructions for installing and executing the trigger within the facilitator 

agent. 

44. (original) A computer program as recited in claim 38 further including computer 

executable instructions for installing and executing the trigger within a first service­

providing agent. 

45. (original) A computer program as recited in claim 29 further including computer 

executable instructions for interpreting compound goals having sub-goals separated by 

operators. 

46. (original) A computer program as recited in claim 45 wherein the type of available 

operators includes a conjunction operator, a disjunction operator, and a conditional 

execution operator. 

47. (original) A computer program as recited in claim 46 wherein the type of available 

operators further includes parallel disjunction operator that indicates that distinct goals 

are to be performed by different agents. 

59501-8016.USOI 10 Serial No. 09/225,198 

Page 667 of 778



48. (Currently amended) An Interagent Communication Language (ICL) providing a 

basis for facilitated cooperative task completion within a distributed computing 

environment having a facilitator agent and a plurality of autonomous service-providing 

electronic agents, wherein: 

the ICL having one or more of: 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events: and 

a content layer comprising one or more of goals. triggers and data elements 

associated with the events; 

the ICL having one or more features from a set of features comprising: 

enabling agents to perform queries of other agents; 

enabling agents to exchange information with other agents; and 

enabling agents to set triggers within other agents; and 

the ICL having a syntax supporting compound goal expressions wherein said 

compound goal expressions are such that goals within a single request provided 

according to the ICL syntax may be coupled by one or more operators from a set· 

of operators comprising: 

a conditional execution operator; and 

a parallel disjunctive operation that indicates that disjunct goals are to be 

performed by different agents. 

49. (original) An ICL as recited in claim 48, wherein the ICL is computer platform 

independent. 

50. (original) An ICL as recited in claim 48 wherein the ICL is independent of computer 

programming languages which the plurality of agents are programmed in. 

51. (original) An ICL as recited in claim 48 wherein the ICL syntax supports explicit task 

completion constraints include use of specific agent constraints and response time 

constraints. 
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52. (original) An ICL as recited in claim 51, wherein possible types of task completion 

constraints include use of specific agent constraints and response time constraints. 

53. (original) An ICL as recited in claim 51 wherein the ICL syntax supports explicit task 

completion advisory suggestions within goal expressions. 

54. (original) An ICL as recited in claim 48 wherein the ICL syntax supports explicit task 

completion advisory suggestions within goal expressions. 

55. (original) An ICL as recited in claim 48 wherein each autonomous service-providing 

electronic agent defines and publishes a set of capability declarations or solvables, 

expressed in ICL, that describes services provided by such electronic agent. 

56. (original) An ICL as recited in claim 55 wherein an electronic agent's solvables 

define an interface for the electronic agent. 

57. (original) An ICL as recited in claim 56 wherein the facilitator agent maintains an 

agent registry making available a plurality of electronic agent interfaces. 

58. (original) An ICL as recited in claim 57 wherein the possible types of solvables 

includes procedure solvables, a procedure solvable operable to implement a procedure 

such as a test or an action. 

59. (original) An ICL as recited in claim 58 wherein the possible types of solvables 

further includes data solvables, a data solvable operable to provide access to a 

collection of data. 

60. (original) An ICL as recited in claim 58 wherein the possible types of solvables 

includes data solvables, a data solvable operable to provide access to a collection of 

data. 
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61. (Currently amended) A facilitator agent arranged to coordinate cooperative task 

completion within a distributed computing environment having a plurality of 

autonomous service-providing electronic agents, the facilitator agent comprising: 

an agent registry that declares capabilities of service-providing electronic agents 

currently active within the distributed computing environment; and 

a facilitating engine operable to parse a service request in order to interpret a 

compound goal set forth therein, the compound goal including both local and global 

constraints and control parameters, the service request formed according to an 

Interagent Communication Language (ICL), wherein the ICL includes: 

a layer of conversational protocol defined by event types and parameter 

lists associated with one or more of the events: and 

a content layer comprising one or more of goals. triggers and data 

elements associated with the events: 

the facilitating engine further operable to construct a goal satisfaction plan by using 

reasoning that includes one or more of domain-independent coordination 

strategies, domain-specific reasoning, and application-specific reasoning 

comprising rules and learning algorithms. 

62. (original) A facilitator agent as recited in claim 61, wherein the facilitating engine is 

capable of modifyi'ng the goal satisfaction plan during execution, the modifying initiated 

by events such as new agent declarations within the agent registry, decisions made by 

remote agents, and information provided to the facilitating engine by remote agents. 

63. (original) A facilitator agent as recited in claim 61 wherein the agent registry 

includes a symbolic name, a unique address, data declarations, trigger declarations, 

task declarations, and process characteristics for each active agent. 

64. (original) A facilitator agent as recited in claim 61 wherein the facilitating engine is 

operable to install a trigger mechanism requesting that a certain action be taken when a 

certain set of conditions are met. 
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65. (original) A facilitator agent as recited in claim 64 wherein the trigger mechanism is 

a communication trigger that monitors communication events and performs the certain 

action when a certain communication event occurs. 

66. (original) A facilitator agent as recited in claim 64 wherein the trigger mechanism is 

a data trigger that monitors a state of a data repository and performs the certain action 

when a certain data state is obtained. 

67. (original) A facilitator agent as recited in claim 66 wherein the data repository is 

local to the facilitator agent. 

68. (original) A facilitator agent as recited in claim 66 wherein the data repository is 

remote from the facilitator agent. 

69. (original) A facilitator agent as recited in claim 64 wherein the trigger mechanism is 

a task trigger having a set of conditions. 

70. (original) A facilitator agent as recited in claim 61, the facilitator agent further 

including a global database accessible to at least one of the service-providing electronic 

agents. 

71. (Currently amended) A software-based, flexible computer architecture for 

communication and cooperation among distributed electronic agents, the architecture 

contemplating a distributed computing system comprising: 

a plurality of service-providing electronic agents; aH4 

an Interagent Communication Language (ICL), wherein the inter-agent language 

includes: 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events: and 

a content layer comprising one or more of goals. triggers and data elements 

associated with the events: and 
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a facilitator agent in bi-directional communications with the plurality of service-providing 

electronic agents, the facilitator agent including: 

an agent registry that declares capabilities of service-providing electronic agents 

currently active within the distributed computing environment; 

a facilitating engine operable to parse a service request in order to interpret an 

arbitrarily complex goal set forth therein, the facilitating engine further 

operable to construct a goal satisfaction plan including the coordination of 

a suitable delegation of sub-goal requests to best complete the requested 

service by using reasoning that includes one or more of domain­

independent coordination strategies, domain-specific reasoning, and 

application-specific reasoning comprising rules and learning algorithms. 

72. (Currently amended) A computer architecture as recited in claim 71, wherein the 

basis for the compt:~ter architect is an Interagent Communication Language (ICL) is for 

enabling agents to perform queries of other agents, exchange information with other 

agents, and set triggers within other agents, the ICL further defined by an ICL syntax 

supporting compound goal expressions such that goals within a single request provided 

according to the ICL syntax may be coupled by a conjunctive operator, a disjunctive 

operator, a conditional execution operator, and a parallel disjunctive operator parallel 

disjunctive operator that indicates that disjunct goals are to be performed by different 

agents. 

73. (original) A computer architecture as recited in claim 72, wherein the ICL is 

computer platform independent. 

74. (original) A computer architecture as recited in claim 73 wherein the ICL is 

independent of computer programming languages in which the plurality of agents are 

programmed. 

75. (original) A computer architecture as recited in claim 73 wherein the ICL syntax 

supports explicit task completion constraints within goal expressions. 
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76. (original) A computer architecture as recited in claim 75 wherein possible types of 

task completion constraints include use of specific agent constraints and response time 

constraints. 

77. (original) A computer architecture as recited in claim 75 wherein the ICL syntax 

supports explicit task completion advisory suggestions within goal expressions. 

78. (original) A computer architecture as recited in claim 73 wherein the ICL syntax 

supports explicit task completion advisory suggestions within goal expressions. 

79. (original) A computer architecture as recited in claim 73 wherein each autonomous 

service-providing electronic agent defines and publishes a set of capability declarations 

or solvables, expressed in ICL, that describes services provided by such electronic 

agent. 

80. (original) A computer architecture as recited in claim 79 wherein an electronic 

agent's solvables define an interface for the electronic agent. 

81. (original) A computer architecture as recited in claim 80 wherein the possible types 

of solvables includes procedure solvables, a procedure solvable operable to implement 

a procedure such as a test or an action. 

82. (original) A computer architecture as recited in claim 81 wherein the possible types 

of solvables further includes data solvables, a data solvable operable to provide access 

to a collection of data. 

83. (original) A computer architecture as recited in claim 82 wherein the possible types 

of solvables includes a data solvable operable to provide access to modify a collection 

of data. 
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84. (Previously presented) A computer architecture as recited in claim 71 wherein a 

planning component of the facilitating engine are distributed across at least two 

computer processes. 

85. (Previously presented) A computer architecture as recited in claim 71 wherein an 

execution component of the facilitating engine is distributed across at least two 

computer processes. 

86. (Currently amended) A data wave carrier providing a transport mechanism for 

information communication in a distributed computing environment having at least one 

facilitator agent and at least one active client agent, and an Interagent Communication 

Language (ICL). wherein the ICL includes: 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events; and 

a content layer comprising one or more of goals. triggers and data elements 

associated with the events; 

wherein said at least one facilitator agent is operable to construct a goal satisfaction 

plan by using reasoning that includes one or more of domain-independent coordination 

strategies, domain-specific reasoning, and application-specific reasoning comprising 

rules and learning algorithms for satisfying one or more requests for service from said 

at least one active client agent, the data wave carrier comprising a signal representation 

of an inter-agent language description of an active client agent's functional capabilities. 

87. (Previously presented) A data wave carrier as recited in claim 86, the data wave 

carrier further comprising a corresponding signal representation of said one or more 

requests for service in the inter-agent language from a first agent to a second agent. 

88. (Previously presented) A data wave carrier as recited in claim 86, the data wave 

carrier further comprising a signal representation of a goal dispatched to an agent for 

performance from a facilitator agent. 
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89. (original) A data wave carrier as recited in claim 88 wherein a later state of the data 

wave carrier comprises a signal representation of a response to the dispatched goal 

including results and/or a status report from the agent for performance to the facilitator 

agent. 
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REMARKS 

INTERVIEW: 

A telephonic interview was conducted on March 11, 2004. The participants were 

Examiner Lewis A. Bullock, Jr., David Stringer-Calvert and Carina M. Tan. During the 

interview, an agreement with respect to all the claims were reached. Applicants argued 

that the prior art teachings of KISS did not disclose any intelligent reasoning when 

formulating a goal satisfaction plan. Applicants argued that KISS merely discloses a 

method of information retrieval from information repositories such as databases. The 

examiner disagreed. However, the examiner pointed out that certain features in 

Applicant's specification regarding ICL are novel. The Examiner indicated that the ICL 

features: 1) a conversational protocol layer, and 2) a content layer, would distinguish 

applicants' claims over the prior art. It was agreed that applicants would submit a 

response amending the claims to include the above novel ICL features. 

The Examiner is thanked for the performance of a thorough search. By this 

response, claims 1, 29, 48, 61, 71, 72 and 86 have been amended. No claims have 

been cancelled or added. Hence, Claims 1-89 are pending in the Application. 

IN THE SPECIFICATION 

Compact Disc Containing Appendices 

Applicants cancel the computer program listing appearing in the specification in 

Appendices A, B, C, D, and E. In compliance with 37 CFR 1.96(c), Applicants enclose 

a CD-ROM labeled as Copy 1 and an identical copy of the CD-ROM labeled as Copy 2 

containing the identical contents of Appendices A, B, C, D and E as filed with the patent 

application on January 5, 1999. 
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Substitute Pages Of Specification 

Enclosed are substitute Pages 1, 8 and 9. Substitute Page 1 of the specification 

has been amended to identify the compact disc and list the file names, size, and 

creation date of each file, and substitute Page 8 and Page 9 which have been amended 

to delete the "Brief Description of the Appendices." Also enclosed is a substitute 

ABSTRACT containing less than 150 words. The ABSTRACT as originally filed 

contained more than 150 words. 

SUMMARY OF REJECTIONS/OBJECTIONS 

In the Office Action, Claims 1-3, 5-11, 15-25, 29-34, 38-44, and 61-71 are 

rejected under 35 U.S.C. 103(a) as being unpatentable over "Developing Tools for the 

Open Agent Architecture" by Martin1 in view of U.S. Patent No. 6,484,155 issued to 

Kiss. 

Claims 4, 12-14, 26-28, 35-37, 45-47, and 72-85 are rejected under 35 U.S.C. 

103(a) as being unpatentable over Martin1 in view of Kiss, and further in vie of 

"Information Brokering in an Agent Architecture" by Martin2. . 

Claims 48-60 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

"Development Tools for the Open Agent Architecture" by Martin1 in view of "Information 

Brokering in an Agent Architecture" by Martin2. 

REJECTIONS UNDER 35 U.S.C. § 103(a) 

CLAIMS 1 I 291 61 I 71 and 86 

Claim 1, as amended, recites in part, the features: 

"registering a description of each active client agent's functional capabilities as 

corresponding registered functional capabilities, using an expandable, 
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platform-independent, inter-agent language, wherein the inter-agent 

language includes: 

a layer of conversational protocol defined by event types and 

parameter lists associated with one or more of the events; and 

a content layer comprising one or more of goals, triggers and data 

elements associated with the events; 

constructing a goal satisfaction plan, wherein the goal satisfaction plan includes: 

a suitable delegation of sub-goal requests to best complete the requested 

service request by using reasoning that includes one or more of 

domain-independent coordination strategies, domain-specific 

reasoning, and application-specific reasoning comprising rules and 

learning algorithms;" 

Claim 1 includes the limitation of a inter-agent language~ wherein the inter-agent 

language includes 1) a layer of conversational protocol defined by event types and 

parameter lists associated with one or more of the events, and 2) a content layer 

comprising one or more of goals, triggers and data elements associated with the 

events. The cited references do not disclose or suggest such a conversational protocol 

and content layer. 

Further, the Office Action states that the "dynamic solution plan" in KISS is the 

equivalent of the "goal satisfaction plan" of applicants' Claim 1 above. The Office 

Action points to col. 5, lines 14-45; col. 8, line 21 -col. 9, line 26; and col. 10, lines 10-

38, and col. 2, lines 50-67 for support. 

The method for forming the "dynamic solution plan" in KISS is irrelevant to the 

method of forming the goal satisfaction plan in Applicants' Claim 1. It is respectfully 

submitted that KISS is irrelevant because KISS is an invention involving accessing 

knowledge repositories. Such knowledge repositories are represented by "knowledge 

agents." The Abstract of KISS states that "the invention solicits accessible knowledge 

repositories, represented by knowledge agents, for relevant knowledge ... " 
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In other words, KISS is merely a method of information retrieval from information 

repositories or data sources. For example, the meta agent can ask questions involving 

facts or data and the agents attempt to retrieve the facts or data from the corresponding 

data repository. In contrast, the goal satisfaction plan of Claim 1 involves asking 

service providing agents to perform actions such as boil water, roast coffee beans, 

grind the roasted coffee beans as opposed to merely asking the agents to retrieve 

information from an information repository. 

To further explain why KISS is irrelevant and completely different from the 

method of Claim 1, see col. 5 lines 39-43 where "[t]he meta agent 119 is configured to 

begin executing the solution plan even before the plan is complete." This underscores 

the fact that the solution plan in KISS merely involves information retrieval rather than 

asking the agent to perform intelligent actions such as roast coffee beans. In KISS, it is 

not fatal to begin executing the solution plan even before the plan is complete because 

no real harm is done if the meta agent begins by asking the wrong questions. To 

explain, KISS teaches "the meta agent 119 is capable of backtracking or replanning to 

permit escape from a dead-end." In other words, it is not fatal if the search for data is 

proceeding down an incorrect search path, as explained in KISS. In ,contrast, the 

facilitator of Claim 1 cannot begin execution of the goal satisfaction plan before the goal 

satisfaction plan is complete. For example, it would be fatal for the facilitator to ask a 

service-providing agent to boil the coffee beans instead of requesting that the coffee 

beans be first roasted and then ground. Such an action of boiling the coffee beans 

would be irreversible and would produce soggy beans. In other words, the service­

providing agents of Claim 1 perform actions and are not merely sources of information. 

Further, KISS does not use reasoning for "formulating the dynamic solution 
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plan." In other words, KISS does not use the inferencing schemes as described in 

column 7 for generating the solution plan. In fact, KISS teaches away from using 

reasoning or inferencing for generating the solution plan. Column 8, lines 58-61 of 

KISS states that "[a)fter the solution plan is formulated, the meta agent 119 implements 

a distributed inference process to perform the search and execution phases of solving 

the problem, while maintaining control of the process" (emphasis added). Thus, the 

inference process is what the solution plan in KISS accomplishes and is not what is 

used to generate the solution plan. 

In contrast, Claim 1 shows that the facilitating engine uses sophisticated 

reasoning when delegating sub-goal requests to best complete the requested service 

request. The facilitating engine's use of reasoning is supported by the specification on 

page 13, lines 342-34 7. 

Assume that the facilitator agent of Claim 1 receives a request such as, "Make 

Coffee". The facilitator agent's facilitating engine uses reasoning to generate the 

following goal satisfaction plan: 

Sub-goal request A: Please perform the act of roasting coffee beans 
Sub-goal request B: Please perform the act of grinding coffee beans 
Sub-goal request C: Please perform the act of boiling water, etc. 

The facilitating engine is able to use reasoning to accomplish the base goal, 

"Make Coffee" by asking an appropriate agents to first roast the coffee beans before 

asking the agent to grind the beans, etc. 

Neither Cohen nor KISS, either alone or in combination, disclose, teach, suggest 

or make obvious the novel features of claim 1. Thus, Claim 1 is allowable. 

Claims 29, 61, 71 and 86, each contain similar features regarding "using 

reasoning to determine sub-goal requests based on non-syntactic decomposition of the 
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base goal and using said reasoning to co-ordinate and schedule efforts by the service­

providing electronic agents for fulfilling the sub-goal requests in a cooperative 

completion of the base goal." Thus, Claims 29, 61, 71 and 86 are allowable for at least 

the reasons provided herein in respect to Claim 1. 

CLAIMS 2-28. 30-47. 62-70, 72-85 and 87-89 

Claims 2-28 are either directly or indirectly dependent upon Claim 1 and include 

all the limitations of Claim 1 and therefore are allowable for at least the reasons 

provided herein in respect to Claim 1. 

Claims 30-47 are either directly or indirectly dependent upon Claim 29 and 

include all the limitations of Claim 29 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 29. 

Claims 62-70 are either directly or indirectly dependent upon Claim 61 and 

include all the limitations of Claim 61 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 61. 

Claims 72-85 are either directly or indirectly dependent upon Claim 71 and 

include all the limitations of Claim 71 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 71 

Claims 87-89 are either directly or indirectly dependent upon Claim 86 and 

include all the limitations of Claim 86 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 86. 

CLAIM 48 

Claim 48 as amended, recites in part: 

"the ICL having one or more of: 
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a layer of conversational protocol defined by event types and 
parameter lists associated with one or more of the events; and 
a content layer comprising one or more of goals, triggers and data 
elements associated with the events; 

the ICL having a syntax supporting compound goal expressions wherein said 
compound goal expressions are such that goals within a single request provided 
according to the ICL syntax may be coupled by one or more operators from a set 
of operators comprising: 

a conditional execution operator; and 
a parallel disjunctive operator that indicates that disjunct goals are to be 

performed by different agents." 

The novel method recited in Claim 48 as amended requires that the inter-agent 

language include 1) a layer of conversational protocol defined by event types and 

parameter lists associated with one or more of the events, and 2) a content layer 

comprising one or more of goals, triggers and data elements associated with the 

events. The cited references do not disclose or suggest such a conversational protocol 

and content layer. 

Further, the novel method recited in Claim 48 as amended requires that "goals 

within a single request" are "coupled by one or more operators from a set of operators". 

In amended Claim 48, the set of operators comprise, a conditional execution operator, 

and a parallel disjunctive operator. 

In the Office Action, the Examiner states that triggers are conditional operators. 

It is respectfully submitted that triggers are not conditional operators in the sense of an 

being a syntactical operator in an expression. 

Further, the Office Action states that page 10 of Martin2 discloses parallel 

disjunctive operators. Martin2 does NOT disclose parallel disjunctive operators. The 

"disjunction" in Martin2 is the run-of-the-mill Prolog style disjunction. The expression, 

"Do task A OR Do Task B," is an example of a Martin2 type disjunction. In contrast, a 
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"parallel disjunctive operator is an operator that indicates that disjunct goals are to be 

performed by different agents. An example of a parallel disjunctive operator 

expression is "Ask agent Bob to do task A OR Ask agent Fred to do task B 

concurrently. 

None of the cited references disclose, suggest or render obvious the requirement 

that the "goals within a single request" be "coupled by one or more operators from a 

set of operators", such as a conditional execution operator (such as "if' and "when", 

allowing for particular actions to be predicated on the state, or outcomes of earlier 

actions), and a parallel disjunctive operator (allowing for alternative actions to be 

performed at the same time, if resources allow, and a first-to-respond strategy may be 

used in their competition to perform the goal at hand). Claim 48 is allowable over the 

art of record. Thus, it is respectfully submitted that Claim 48 be held in condition for 

allowance. 

CLAIMS 49-60 

Claims 49-60 are either directly or indirectly dependent upon independent Claim 

48, and include all the features of Claim 48. Therefore, Claims 49-60 are allowable for 

at least the reasons provided herein with respect to Claim 48. Furthermore, it is 

respectfully submitted that Claims 49-60 recite additional features that independently 

render Claims 49-60 patentable over the art of record. Thus, it is respectfully submitted 

that Claims 49-60 be held in condition for allowance. 
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CONCLUSION 

For the reasons set forth above, it is respectfully submitted that all of the pending 

claims are now in condition for allowance. Therefore, the issuance of a formal Notice of 

Allowance is believed next in order, and that action is most earnestly solicited. 

If in the opinion of the Examiner a telephone conference would expedite the 

prosecution of the subject application, the Examiner is encouraged to call the 

undersigned at (650) 838-4311. 

The Commissioner is authorized to charge any fees due to Applicants' Deposit 

Account No. 50-2207. 

Date: March ;2.~ • 2004 

Correspondence Address: 

Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, California 94026 
(650) 838-4300 

5950 l-80 16. uso l 27 

Respectfully submitted, 
Perkins Coie LLP 

(~~~ 
Carina M. Tan 
Registration No. 45,769 
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Software-Based Architecture for Communication and Cooperation Among 
Distributed Electronic Agents 

By: 
Adam J. Cheyer and David L. Martin 

A compact disk containing a computer program listing has been provided in duplicate 
(copy 1 and copy 2 of the compact disk are identical). The computer program listing in the 
compact disk is incorporated by reference herein. The compact disk contains files with their 
names, size and date of creation as follow: 

File Name 
oaa.pl 159,613 bytes 

fac.pl 52,733 bytes 

compound. pi 42,937 bytes 

com_tcp.pl 18,010 bytes 

translations. pi 19,583 bytes 

BACKGROUND OF THE INVENTION 

Field of the Invention 

Creation Date 
1996110/08 

1997/04/24 

1996/12/11 

1998/02110 

1998/01129 

Last Date 
1998/12/23 

1998/05/06 

1998/04/10 

1998/05/06 

1998/12/23 

RECEIVED 
JUN 0 8 2004 

Technology Center 2100 
The present invention is related to distributed computing environments and the 

completion of tasks within such environments. In particular, the present invention teaches a 
variety of software-based architectures for communication and cooperation among distributed 
electronic agents. Certain embodiments teach interagent communication languages enabling 
client agents to make requests in the form of arbitrarily complex goal expressions that are solved 
through facilitation by a facilitator agent. 

Context and Motivation for Distributed Software Systems 

The evolution of models for the design and construction of distributed software systems 
is being driven forward by several closely interrelated trends: the adoption of a networked 
computing model, rapidly rising expectations for smarter, longer-lived, more autonomous 
software applications and an ever increasing demand for more accessible and intuitive user 
interfaces. 

Prior Art Figure 1 illustrates a networked computing model I 00 having a plurality of 
client and server computer systems 120 and 122 coupled together over a physical transport 
mechanism 140. The adoption of the networked computing mode/100 has lead to a greatly 
increased reliance on distributed sites for both data and processing resources. Systems such as 
the networked computing model 100 are based upon at least one physical transport mechanism 
140 coupling the multiple computer systems 120 and 122 to support the transfer of information 
between these computers. 

Some of these computers basically support using the nern:ork and are known as client 
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FIGURE 9 depicts operations involved in a client agent initiating a service 

request and receiving the response to that service request in accordance with a certain 

preferred embodiment of the present invention; 

FIGURE 10 depicts operations involved in a client agent responding to a 

5 service request in accordanc~ with another preferable embodiment of the present 

invention; 

FIGURE 11 depicts operations involved in a facilitator agent response to. a 

service request in accordance with a preferred embodiment of the present invention; 

· FIGURE 12 depicts an Open Agent Architecture™ based system of agents 

10 implementing a unified messaging application in accordance with a preferred 

embodiment of the present invention; 

15 

FIGURE 13 depicts a map oriented graphical user interface display as might 

be displayed by a multi-modal map application in accordance with a preferred 

embodiment of the present invention; 

FIGURE 14 depicts a peer to peer multiple facilitator based agent system 

· supporting distributed agents in accordance with a preferred embodiment of the 

present invention; 

FIGURE 15 depicts a multiple facilitator agent system supporting at least a 

limited form of a hierarchy of facilitators in accordance with a preferred embodiment 

20 of the present invention; and 

- •. FIGURE 16 depicts a replicated facilitator architecture in accordance with one 

embodiment of the present invention. 
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·~. 

DETAILED DESCRIPTION OF THE INVENTION 

5 Figure 3 illustrates a distributed agent system 300 in accordance with one 

embodiment of the present invention. The agent system 300 includes a facilitator 

agent 310 and a plurality of agents 320. The illustration of Figure 3 provides a high 

level view of one simple system structure contemplated by the present invention. The 

facilitator agent 310 is in essence the "parent" facilitator for its "children" agents 320. 

10 The agents 320 forward service requests to the facilitator agent 310. The facilitator 

agent 310 interprets these requests, organizing a set of goals which are then delegated 

to appropriate agents for task completion. 

The system 300 of Figure 3 can be expanded upon and modified in a variety of 

ways consistent with the present invention. For example, the agent system 300 can be 

15 distributed across a computer network such as that illustrated in Figure 1. The 

facilitator agent 310 may itself have its functionality distributed across several 

different computing platforms. The agents 320 may engage in interagent 

communication (also called peer to peer communications). Several different systems 

300 may be coupled together for enhanced performance. These and a variety of other 

20. structural C()nfigurations are described below in greater detail. 

Figure 4 presents the structure typical of a small system 400 in one 

embodiment of the present invention, showing user interface agents 408, several 

application agents 404 and meta-agents 406, the system 400 organized as a 

community of peers by their common relationship to a facilitator agent 402. As will 

25 be appreciated, Figure 4 places more structure upon the system 400 than shown in 

Figure 3, but both are valid representations of structures of the present invention. The 

facilitator 402 is a specialized server agent that is responsible for coordinating agent 

communications and cooperative problem-solving. The facilitator 402 may also 

provide a global data store for its client agents, allowing them to adopt a blackboard 

30 style of interaction. Note that certain advantages are found in utilizing two or more 

facilitator agents within the system 400. For example, larger systems can be 

assembled from multiple facilitator/client groups, each having the sort of structure 
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ABSTRACT 

A highly flexible, software-based architecture is disclosed for constructing distributed 

systems. The architecture supports cooperative task completion by flexible and autonomous 

electronic agents. One or more facilitators are used to broker communication and 

cooperation among the agents. The architecture provides for the construction of arbitrarily 

complex goals by users and service-requesting agents. Additional features include agent­

based provision of multi-modal interfaces, including natural language. 
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~\. Please forward to Group Art UNit ''oZ/c}.. ~ 

Amended Compact Discs 

EXAMINER NOTE: THIS PAPER IS AN INTERNAL WORKSHEET ONLY. DO NOT ENCLOSE 
WITH ANY COMMUNICA 'TION TO THE APPLICANT. ITS PURPOSE IS ONLY THAT OF AN 
AID IN HIGHLIGHTING A PARTICULAR PROBLEM IN A COMPACT DISC. 

THE AITACHED CD (COPY 1) HAS BEEN REVIEWED BY OIPE FOR 

COMPLIANCE WITH 37 CFR 1.52(E). Please match this CD with 
the application listed below. 

Date: 
Serial No./Control No. 
Reviewed By: 

~ompact discs are readable and acceptable. 

0 Copy 1 and Copy 2 of the compact discs are not the same . 

• :~~1·~ 0 The compact discs are unreadable. 

0 The files on the compact discs are not in ASCII. 

D The compact discs contain at least one virus. 

D Other 
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Attorney Docket No. 59501-8016.Lso1 . £1{-

L EXPRESS MAIL LABEL NO. EV 099152888 us I /cr] 
~---------------------------------------------------------------~- / 

Applicants: 
Application No.: 

Filed: 
Examiner: 

CHEYER et al. 
09/225,198 
January 5, 1999 
L. A. Bullock, Jr. 
2151 

/{;;I) 

Group Art Unit 
For: SOFTWARE-BASED ARCHITECTURE FOR 

COMMUNICATION AND COOPERATION 
AMONG DISTRIBUTED ELECTRONIC AGENTS 

~:· Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 

RECEIVED 
Alexandria, VA 22313-1450 JUN 0 8 2004 

Technology Center 2100 

Sir: 

TRANSMITTAL FOR AMENDMENT AND RESPONSE AND 

COMPUTER PROGRAM LISTING APPENDIX SUBMITTED ON COMPACT DISC 

This is in response to the Final Office Action mail by the U.S. Patent and Trademark 
Office on November 28, 2003. Applicants request a one month extension of time, thus allowing 
Applicants until March 28, 2004 to respond. 

1. Transmitted herewith are the following: 

2. 

~ Check No. 2195 in the amount of $55.00 
~ Amendment and Response 
~ Copy 1 and Copy 2 of Compact Disc both containing the identical contents 

of Appendices A, B, C, D, and E as filed with the patent application on 
January 5, 1999. 

Machine format is IS0-9660 file system: 

File Name Size Creation Date Last Date 

oaa.pl 159,613 bytes 1996/10/08 1998/12/23 

fac.pl 52,733 bytes 1997/04/24 1998/05/06 

compound.pl 42,937 bytes 1996/12/11 1998/04/10 

com_tcp.pl 18,010 bytes 1998/02/10 1998/05/06 

translations.pl 19,583 bytes 1998/01/29 1998/12/23 
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C1J C1J ...... .:.; -,., ..... ...... ..... M 
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., . ,.. . .. 
Attorney Docket No. 59501-8016.US01 

I 

3. Fee Authorization 

Check No. 2195 in the amount of $55.00 is enclosed for the required fees for one month 
extension of time, however, the Commissioner is authorized to charge any 
underpayment of fees to Deposit Account No. 50-2207. This paper is submitted in 
duplicate. 

Date: March c:l1 . 2004 

Correspondence Address: 
Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, California 94026-2168 
(650) 838-4300 

59501-8016.US01 2 

Respectfully submitted, 
Perkins Coie LLP 

Carina M. Tan 
Registration No. 45,769 
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,___, ©~~L'llf<l.IIL ~tU CIEi\lT'IE~ 

JW~ 0 8 200~ 
EXPRESS MAIL LABEL NO. EV 099152888 US 

Off~C~Al 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Atty Dkl:. No. 59501-8016.US01 

CHEYER et al. Group Art Unit No.: 2126 

Serial No.: 09/225,198 Examiner: L.A. Bullock, Jr. 

Filed on: January 5, 1999 

For: SOFTWARE~BASED ARCHITECTURE FOR COMMUNICATION AND 
COOPERATION AMONG DISTRIBUTED ELECTRONIC AGENTS 

Mail StopAF 
Commissioner of Patents 
P. 0. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

AMENDMENT AND RESPQNSE 

This is in response to the Final Office Action mailed November 28, 2003, the 

shortened statutory period for which runs until February 28, 2004. 

BEST AVAILABLE COPY 
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This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

o COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 
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1- (Currently amended) A computer-implemented method for communication and 

cooperative task completion among a plurality of distributed electronic agents, 

comprising the acts of: 
registering a description of each active client agent's functional capabilities as 

corresponding registered functional capabilities, using an ~~xpandable, platform­

independent, inter-agent language. wherein the inter-agenj: language includes: 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events; and 

a content layer comprising one or more of goals. trl£1gers and data elements 

associated with the events: 

~007 

receiving a request for service as a base goal in the inter-.:Jgent language, in the form of 

an arbitrarily complex goal expression; and 

dynamically interpreting the arbitrarily complex goal expression, said act of interpreting 

further comprising: 

generating one or more sub-goals expressed in the inter-agent language; 

constructing a goal satisfaction plan wherein the goal satisfaction plan includes: 

a suitable delegation of sub-goal requests to best complete the 

requested service request-by UiSing reasoning that includes 

one or more of domain-indepe~ndent coordination strategies, 

domain-specific reasoning, and application-specific 

reasoning comprising rules and learning algorithms; and 

dispatching each of the ~ub-goals to a selected client agent for performance, based on 

a match between the sub~goal being dispatched and the registered functional 

capabilities of the selected client agent. 

2. (Previously presented) A computer-implemented method as recited in claim 1. 

further including the following acts of: 
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receiving a new request for seNice as a base goal using th9 inter-agent language, in 

the form of another arbitrarily complex goal expression, frorn at least one of the 

selected client agents in response to the sub-goal dispatched to said agent; and 

recursively applying the step of dynamically interpreting thE~ arbitrarily complex goal 

expression in order to pertorm the new request for service. 

3. (Previously presented) . A computer-implemented method as recited in claim 2 

wherein the act of register.ing a specific agent further includes: 

invoking the specific agent in order to activate the specific ;agent; 

instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent 1•) a facilitator agent in 

response to the instantiation of the specific agent. 

4. (original) A computer-implemented method as recited in claim 1 further including the 

act of deactivating a specific client agent no longer available to provide services by 

deleting the registration of the specific client agent. 

5_ original) A computer-implemented method as recited in claim 1 further comprising 

the act of providing an agent registry data structure. 

6. (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one symbolic name for each active agent. 

7. (original) A computer-implemented method of recited in claim 5 wherein the agent 

registry data structure in~ludes at least one data declaration for each active agent. 

8. (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one trigger declaration for one active agent. 

9" (original) A computer-implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one task declaration, and process 

characteristics for each active agent 
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10. (original) A computer~implemented method as recited in claim 5 wherein the agent 

registry data structure includes at least one process characteristic for each active agent. 

11. (original) A computer-implemented method as recited in claim 1 further comprising 

the act of establishing communication between the plurali1y of distributed agents. 

12. (original) A computer:-implemented method as recited in claim 1 further comprising 

the acts of: i 
receiving a request for service in a second language differing from the inter-agent 

language; 
selecting a registered agent capable of converting the seGond language into the inter-

agent language; and 
forwarding the request fdr service in a second language to the registered agent capable 

of converting the second language into the inter-agent language, impliCitly requesting 

that such a conversion be performed and the results returned. 

13. (original) A computer-implemented method as recited in claim 12 wherein the 

request includes a natural language query, and the regisiered agent capable of 

converting the second language into the inter-agent langiJiage service is a natural 

language agent. 

14. (original) A computer-implemented method as recited in claim 13 wherein the 

natural language query was generated by a user interface agent. 

15. (original) A computer-implemented method as recited in claim 1, wherein the base 

goal requires setting a trigger having conditional functionality and consequential 

functionality. 

16. (original) A computE;Jr-implemented method as recited in claim 15 wherein the 

trigger is an outgoing cqmmunications trigger, the computer implemented method 
I 

further including the acts of: 

5950I-80l6.USOI : 4 Serial No. 09/225,198 

PAGE 9136 ~ RCVD AT 6181200412:00:58 PM !Eastern Daylight Time]~ SVR:USPTO-EFXRF·113 ~ DNIS:8729306 ~ CSID:6508384350 ~DURATION (mm-ss):D9-48 

Page 696 of 778



06/?8/2004 09:~6 FAX 6508384350 PERKINS COlE LLP ----- --·-~r---- - ~010 

monitoring all outgoing communication events in order to determine whether a specific 

outgoing communication ~vent has occurred; and 

in· response to the occurrence of the specific outgoing communication event, performing 

the particular action defined by the trigger. 

17. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is an incoming communications trigger, the compute~r implemented method 

further including the acts of: 
I 

monitoring all incoming communication events in order to determine whether a specific 

incoming communication event has occurred; and 

in response to the occurrence of a specific incoming communication event satisfying 

the trigger conditional functionality, performing the particular consequential functionality 

defined by the trigger. 

18. (original) A computer-implemented method as recitecl in claim 15 wherein the 

trigger is a data trigger, the computer implemented rnethoj further including the acts of: 

monitoring a state of a data repository; and 

in response to a particular state event satisfying the trigger conditional functionality, 

performing the particular consequential functionality defined by the trigger_ 

19. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is a time trigger, the computer implemented method further including the acts of: 

monitoring for the occurrence of a particular time conditio:n; and 

in response to the occurrence of a particular time condition satisfying the trigger 

conditional functionality, performing the particular consequential functionality defined by 

the trigger. 

20. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is installed and executed within the facilitator age111t. 

21. (original) A computer-implemented method as recited in claim 15 wherein the 

trigger is installed and executed within a first service-providing agent. 
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22. (original) A computer-implemented method as recited in claim 15 wherein the 

conditional functionality of the trigger is installed on a facilitator agent. 

~011 

23. (original) A computer-implemented method as recited i.n claim 22 wherein the 

consequential functionality is installed on a specific servico-providing agent other than a 

facilitator agent. 

24. (original) A cornpute~-implemented method as recited in claim 15 wherein the 

conditional functionality of the trigger is installed on specific service-providing agent 

other than a facilitator agent. 

25. (original) A computer-implemented method as recitecl in claim 15 wherein the 

consequential functionality of the trigger is installed on a facilitator agent. 

26. (original) A computer-implemented method as recited in claim 1 wherein the base 

goal is a compound goal having sub-goals separated by operators. 

27. (original) A computer-implemented method as recited in claim 26 wherein the type 

of available operators includes a conjunction operator, a ·disjunction operator, and a 

conditional execution operator. 

28. (original) A computer-implemented method as recited in claim 27 wherein the type 

of available operators further includes a parallel disjunction operator that indicates that 

disjunct goals are to be performed by different agents. 

29. (Currently amended) A computer program stored or, a computer readable 

medium, the computer program executable to facilitate cooperative task completion 

within a distributed computing environment, the distributed computing environment 

including a plurality of autonomous electronic agents. th~~ distributed computing 

environment supporting,an Interagent Communication li~1nguage, the computer 

program comprising computer executable instructions for: 
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providing an agent registrY that declares capabilities of ser-.rice-providing electronic 

agents currently active within the distributed computing environment: 

interpreting a service request in order to determine a base goal that may be a 

compound, arbitrarily complex base goal, the service requ1~st adhering to an Interagent 

Communication Languag~ (ICL). wherein the ICL includes; 

a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events; and 

a content layer comprising one or more of goals. tri~Jgers and data elements 

associated with the events: 

t~e act of interpreting including the sub-acts of: 

determining any task completion advice provided by the base goal, and 

determining any task completion constraints provided by the base goal; 

constructing a base goal satisfaction plan including the sub-acts of: 

determining whether the requested service is available, 

determining sub-goals required in completin!J the base goal by using 

reasoning that includes one or more of domain-independ1:~nt coordination strategies, 

domain-specific reasoning, and application-specific reasoliling comprising rules and 

learning algorithms, 
selecting service-providing electronic agent::. from the agent registry 

suitable for performing the determined sub-goals, and 

ordering a delegation of sub-goal requests l:o best complete the requested 

service; and 

implementing the base goal satisfaction plan. 

30. (original) A computer program as recited in claim 29 wherein the computer 

executable instruction for providing an agent registry includes the following computer 

executable instructions for registering a specific service-providing electronic agent into 

the agent registry: 
establishing a bi-directional communications link between the specific agent and a 

facilitator agent controlling the agent registry; 

providing a new agent profile to the facilitator agent, the new agent profile defining 

pubiiciy available capabilities of the specific agent: and 
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registering the specific agent together with the new agent profiie within the agent 

registry, thereby making available to the facilitator agent the capabilities of the specific 

agent. 

31. (original) A computer program as recited in claim 30 wlnerein the computer 

executable instruction for registering a specific agent furth13r includes: 

invoking the specific agent in order to activate the specific :agent; 

instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent io the facilitator agent in 

response to the instantiation of the specific agent. 

32. (original) A computer program as recited in claim 29 \tvherein the computer 

executable instruction for providing an agent registry includes a computer executable 

instruction for removing a specific service-providing electronic agent from the registry 

upon determining that the specific agent is no longer available to provide services. 

33. (original) A computer program as recited in claim 29 wherein the provided agent 

registry includes a symbolic name, a unique address. data declarations, trigger 

declarations, task declarations, and process characteristics for each active agent. 

34. (original) Computer program as recited in claim 29 further including computer 

executable instructions for receiving the service request via a communications link 

established with a client. 

35. (original) A computer program as recited in claim 29 wherein the computer 

executable instruction for providing a service request includes instructions for: 

receiving a non-JCL format service request; 

selecting an active agent capable of converting the non-IGL formal service request into 

an ICL format service request; 
forwarding the non-ICL format service request to the active agent capable of converting 

·the non-ICL format service request, together with a reqw:rst that such conversion be 

performed; and 
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receiving an ICL format se.vice request corresponding to tlue non-ICL format service 

request. 

36. (original) A computer program as recited in claim 35 wherein the non-ICL format 

service request includes a natural language query, and th~~ active agent capable of 

converting the non-ICL formal service request into an ICL f'ormat service request is a 

natural language agent. 

37. (original) A computer program as recited in claim 36 wherein the natural language 

query is generated by a user interface agent. 

38. (original) A computer program as recited in claim 29, the computer program further 

including computer executable instructions for implementing a base goal that requires 

setting a trigger having conditional and consequential funo:::tionality. 

39. (original) A computer program as recited in claim 38 wherein the trigger is an 

outgoing· communications trigger, the computer program lfurther including computer 

executable instructions for: 
monitoring all outgoing communication events in order to determine whether a specific 

outgoing communication event has occurred; and 

in response to the occurrence of the specific outgoing communication event, performing 

the particular action defined by the trigger. 

40. (original) A computer program as recited in claim 38 wherein the trigger is an 

incoming communications trigger, the computer program further including computer 

executable instructions 'or: 
! 

monitoring all incoming communication events in order to determine whether a specific 

incoming communication event has occurred; and 

in response to the occur;rence of the specific incoming communication event, 

performing the particular action defined by the trigger. 
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41. (original) A computer program as recited in claim 38 wherein the trigger is a data 

trigger, the computer program further including computer executable instructions for: 

monitoring a state of a data repository; and 

in response to a particular state event, performing the particular action defined by the 

trigger. 

42. (original) A computer program as recited in claim 38 wherein the trigger is a time 

trigger. the computer program further including computer f::xecutable instructions for: 

monitoring for the occurrJnce of a particular time condition; and 

@015 

in response to the occurrence of the particular time condition, pertorming the particular 

action defined by the trigger. 

43. (original) A computer program as recited in claim 38 further including computer 

executable instructions for installing and executing the tri~mer within the facilitator 

agent. 

44. (original) A computer program as recited in claim 38 further including computer 

executable instructions for installing and executing the triqger within a first service-

providing agent. 

45. (original) A computer program as recited in claim 29 further including computer 

executable instructions for interpreting compound goals having sub-goals separated by 

operators. 

46. (original) A computer program as recited in claim 45· wherein the type of available 

operators includes a conjunction operator, a disjunction operator, and a conditional 

execution operator. 

47. (original) A computer program as recited in claim 46 wherein the type of available 

operators further includes parallel disjunction operator that indicates that distinct goals 

are to be perionned by different agents. 
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48. (Currently amended) :An Interagent Communication L;:mguage (ICL) providing a 

basis for facilitated cooperative task completion within a di!:;tributed computing 

environment having a facilitator agent and a plurality of autonomous service-providing 

electronic agents. wherein: 

the ICL having one or more of: 
a layer of conversational protocol defined by event l~ypes and parameter lists 

associated with one or more of the events: and 

a content layer comprising one or more of goals. triqgers and data elements 

associated with the events; 

the ICL having one or more features from a set of features comprising: 

enabling agents to perform queries of other agents; 

enabling ~gents to exchange information with other agents; and 

enabling agents to set triggers within other agents; and 

141016 

the ICL having a syntax supporting compound goal expressions wherein said 

compound goal expressions are such that goals within a single request provided 

according to the ICL syntax may be coupled by one or more operators from a set 

of operators comprising: 

a conditional execution operator; and 

a parallel disjunctive operation that indicates that disjunct goals are to be 

performed by different agents. 

49. (original) An ICL as recited in claim 48, wherein the bCL is computer pl~tform 

independent. 

50. (original) An ICL as recited in claim 48 wherein the ICL is independent of computer 

programming languages which the plurality of agents are, programmed in. 

51. (original) An ICL as recited in claim 48 wherein the ICL syntax supports explicit task 

completion constraints include use of specific agent com;traints and response time 

constraints_ 
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52. (original) An ICL as reCited in claim 51, wherein possible types of task completion 

constraints include use of specific agent constraints and response time constraints. 

141 017 

53. (original) An ICL as recited in claim 51 wherein the ICL syntax supports explicit task 

completion advisory suggestions within goal expressions. 

54. (original) An ICL as recited in claim 48 wherein the ICL syntax supports explicit task 

completion advisory suggestions within goal expressions. 

55. (original) An ICL as recited in claim 48 wherein each '~utonomous service~providing 
electronic agent defines and publishes a set of capability declarations or solvables, 

expressed in ICL, that describes services provided by such electronic agent. 

56. (original) An ICL as recited in claim 55 wherein an eiE!ctronic agent's solvables 

define an interface for the electronic agent. 

57. (original) An ICL as recited in claim 56 wherein the fa•~ilitator agent maintains an 

agent registry making available a plurality of electronic agent interfaces. 

58. (original) An ICL as recited in claim 57 wherein the possible types of solvables 

includes procedure solvables, a procedure solvable opewble to implement a procedure 

such as a test or an action. 

59. (original) An ICL as recited in claim 58 wherein the possible types of solvables 

further includes data solvables, a data solvable operable to provide access to a 

collection of data. 

60. (original) An JCL as recited in claim 58 wherein the possible types of solvables 

includes data solvables,.a data solvable operable to provide access to a collection of 

data. 
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61. (Currently amended) A facilitator agent arranged to coordinate cooperative task 

completion within a distributed computing environment having a plurality of 

autonomous service-providing electronic agents, thtOl facilitator agent comprising: 

an agent registry that declares capabilities of service-providing electronic agents 

corrently active within the distributed computing environment; and 

a facilitating engine operable to parse a service request in order to interpret a 

compound goal set forth therein, the compound goal including both local and global 

constraints and control p~rameters, the service request formed according to an 

Interagent Communication Langoage (ICL), wherein the ICL includes: 

a laver of conversational protocol defined bv event tvpes and parameter 

lists associated with one or more of the events: and 

a content layer comprising one or more of q;?als, triggers and data 

elements associated with the events; 

the facilitating engine further operable to construct a goal satisfaction plan by using 

reasoning that includes one or more of domain-independent coordination 

strategies, domain-specific reasoning, and application-specific reasoning 

comprising rules and learning algorithms. 

62. {original) A facilitator agent as recited in claim 61, wherein the facilitating engine is 

capable of modifying the goal satisfaction plan during ex~~cution, the modifying initiated 

by events such as new agent declarations within the agent registry, decisions made by 

remote agents, and information provided to the facilitatin!~ engine by remote agents_ 

63. (original) A facilitator agent as recited in claim 61 wherein the agent registry 

includes a symbolic name, a unique address, data declarations, trigger declarations, 

task declarations, and process characteristics for each a~::tive agent. 

64. (original) A facilitator agent as recited in claim 61 wh•9rein the facilitating engine is 

operable to install a trigger mechanism requesting that a certain action be taken when a 

certain set of conditions are met. 
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65. (original) A facilitator ~gent as recited in claim 64 when=.in the trigger mechanism is 

a communication trigger that monitors communication eve111ts and performs the certain 

action when a certain communication event occurs. 

66. {original) A facilitator agent as recited in claim 64 wherein the trigger mechanism is 

a data trigger that monitors a state of a data repository an1~ performs the certain action 

when a certain data state is obtained. 

67. (original) A facilitator 1agent as recited in claim 66 wherein the data repository is 

local to the facilitator agent. 

68. (original) A facilitator agent as recited in claim 66 wherein the data repository is 

remote from the facilitator agent. 

69. (original) A facilitator agent as recited in claim 64 whnrein the trigger mechanism is 

a task trigger having a set of conditions. 

70. (original) A facilitator agent as recited in claim 61, the~ facilitator agent further 

including a global database accessible to at least one of tine service-providing electronic 

agents_ 

71. (Currently amended) A software-based, flexible computer architecture for 

communication and cooperation among distributed ele~tr<)nic agents, the architecture 

contemplating a distributed computing system comprisin~J: 

a plurality of service-providing electronic agents; aru! 

an Interagent Communication Language OCU. wherein the inter-agent language 

includes: 
a layer of conversational protocol defined by event types and parameter lists 

associated with one or more of the events: and 

a content layer comprising one or more of goals. t~iggers and data elements 

associated with the events: and 
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a facilitator agent in bi-directional communications with the plurality of service-providing 

electronic agents, the facilitator agent including: 

an agent registry that declares capabilities of servic,s-providing electronic agents 

currently active within the distributed computing environment; 

a facilitating engine operable to parse a service request in order to interpret an 

arbitrarily complex goal set forth therein, the facilitating engine further 

operable to construct a goal satisfaction plan including the coordination of 

a suitable delegation of sub-goal requests to best complete the requested 

service by using reasoning that includes one1 or more of domain­

independent coordination strategies, domain-specific reasoning, an~ 

application-specific reasoning comprising rul·es and leaming algorithms. 

72. (Currently amended) A computer architecture as reciit·ed in claim 71, wherein the 

Basi-s for the oomJ:'}blter arehitect is an Interagent Communication Language (ICL) is for 

enabling agents to perform queries of other agents, exch131nge information with other 

agents. and set triggers within other agents, the ICL further defined by an ICL syntax 

supporting compound goal expressions such that goals w~thin a single request provided 

according to the ICL syntax may be coupled by a conjunctive operator, a disjunctive 

operator, a conditional execution operator, and a parallel disjunctive operator parallel 

disjunctive operator that indicates that disjunct goals are to be performed by different 

agents" 

73. (original) A computer architecture as recited in claim 72, wherein the ICL is 

computer platform independent. 

74. (original) A computer architecture as recited in claim 73 wherein the ICL is 

independent of computer programming languages in which the plurality of agents are 

programmed. 

75_ (original) A computer architecture as recited in clairr'l 73 wherein the ICL syntax 

supports explicit task completion constraints within goal expressions. 
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76. (original) A wmputer architecture as recited in claim 7'5 wherein possible types of 

task completion constraints include use of specific agent constraints and response time 

constraints. 

77. (original) A computer architecture as recited in claim "/5 wherein the ICL syntax 

supports explicit task completion advisory suggestions within goal expressions. 

78. (original) A computer architecture as recited in claim 13 wherein the ICL syntax 

supports explicit task completion advisory suggestions wiihin goal expressions. 

79. (original) A computer architecture as recited in claim 73 wherein each autonomous 

service-providing electronic agent defines and publishes :::1 set of capability declarations 

or solvables, expressed in ICL, that describes services provided by such electronic 

agent. 

80. (original) A computer architecture as recited in claim 79 wherein an electronic 

agent's solvables define an interface for the electronic ag.Hnt 

81. (original) A computer architecture as recited in claim 80 wherein the possible types 

of solvables includes procedure solvables, a procedure solvable operable to implement 

a procedure such as a test or an action. 

82. (original) A computer architecture as recited in claim 81 wherein the possible types 

of solvables further includes data solvables, a data solvable operable to provide access 

to a collection of data. 

83. (original) A computer architecture as recited in claim 82 wherein the possible types 

of solvables includes a data solvable operable to providt:~ access to modify a collection 

of data. 
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84- (Previously presented}. A computer architecture as recil:1ed in claim 71 wherein a 

planning component of the facilitating engine are distributed across at least two 

computer processes. 

85. (Previously presented) A computer architecture as recited in claim 71 wherein an 

execl,ltion component of .the facilitating engine is distributed acros~ at least two 

computer processes. 

141022 

86. (Currently amended) A data wave carrier providing a transport mechanism for 

information communication in a distributed computing environment having at least one 

facilitator agent and at least one active client agent. and 8!1 Interagent Communication 

Language (ICL), wherein the ICL includes: 

a layer of conversational protocol defined by event j:ypes and parameter lists 

associated with one or more of the events: and 

a content layer comprising one or more of goals, trh;mers and data elements 

associated with the events; 

wherein said at least one facilitator agent is operable to construct a goal satisfaction 

plan by using reasoning that includes one or more of domain-independent coordination 

strategies, domain-specific reasoning, and application-sp,~cific reasoning comprising 

rules and learning algorithms for satisfying one or more requests for service from said 

at least one active client agent. the data wave carrier comprising a signal representation 

of an inter-agent language description of an active client agent's functional capabilities. 

87. (Previously presented) A data wave carrier as recited in claim 86, the data wave 

carrier further comprising a corresponding signal representation of said one or more 

requests for service in the inter-agent language from a first agent to a second agent. 

88. (Previously presented) A data wave carrier as recited in claim 86, the data wave 

carrier further comprising a signal representation of a go;O!I dispatched to an agent for 

performance from a facilitator agent. 

59501-8016.USOI 17 Serial No. 09/225,198 

PAGE 22136 * RCVD AT 6/8/200412:00:58 PM ~astern Da~ight Time] 1 SVR:USPTO·EFXRF·1/3 1 DNIS:8729306 ~ CSID:6508384350 *DURATION (mm-ss):09~8 

Page 709 of 778



06/08/2004 09:10 FAX 6508384350 

__ . --·-----,- 141023 

69. (original) A data wave carrier as recited in claim 88 wh•~rein a later state of the data 

wave carrier comprises a signal representation of a response to the dispatched goal 

including results and/or a status report from the agent for performance to the facilitator 

agent. 
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REMARKS 

INTERVIEW: 

A telephonic interview was conducted on March 11 ,. 2004. The participants were 

Examiner Lewis A. Bullock, Jr., David Stringer-Calvert and Carina M. Tan. During the 

interview, an agreement with respect to all the claims wem reached. Applicants argued 

that the prior art teachings of KISS did not disclose any intelligent reasoning when 

formulating a goal satisfaction plan. Applicants argued that KISS merely discloses a 

method of information retrieval from information repositori1::s such as databases. The 

examiner disagreed. However, the examiner pointed out that certain features in 

Applicant's specification regarding ICL are novel. The Ex~:.miner indicated that the ICL 

features: 1) a conversational protocol layer, and 2) a con1ent layer, would distinguish 

applicants' claims over the prior art. It was agreed that applicants would submit a 

response amending the claims to include the above nove:l ICL features. 

The Examiner is thanked for the performance of a thorough search. By this 

response, claims 1, 29, 48, 61, 71, 72 and 86 have been amended. No claims have 

been cancelled or added. Hence, Claims 1-89 are pending in the Application. 

IN THE SPECIFICATION 

Compact Disc Containing Appendices 

Applicants cancel the computer program listing appearing in the specification in 

Appendices A, B. C, D, and E. In compliance with 37 CFR 1.96(c), Applicants enclose 
I 

a CD-ROM labeled as Copy 1 and an identical copy of the CD-ROM labeled as Copy 2 

containing the identical ~ontents of Appendices A, B, C, D and E as filed with the patent 

' 
application on January ~· 1999. 
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Substitute Pages Of Specification 

141025 

Enclosed are substitute Pages 1, 8 and 9. Substitute Page 1 of the specification 

has been amended to identify the compact disc and list tht?. file names, size, and 

creation date of each file, and substitute Page 8 and Page· 9 which have been amended 

to delete the PBrief Description of the Appendices.'' Also e·nclosed is a substitute 

ABSTRACT containing less than 150 words- The ABSTRACT as originally filed 

contained more than 150 :words_ 
I 

SUMMARY OF REJECTIONS/OBJECTIONS 

In the Office Action, Claims 1-3, 5-11, 15-25, 29-3Ll-, 38-44, and 61-71 are 

rejected under 35 U.S.C. 103(a) as being unpatentable over "Developing Tools for the 

Open Agent Architecture" by Martin1 in view of U_S. Patent No. 6,484,155 issued to 

Kiss_ 

Claims 4, 12-14,26-28,35-37,45-47, and 72-85 are rejected under 35 U.S.C. 

1 03(a) as being unpatentable over Martin1 in view of Kiss, and further in vie of 

"Information Brokering in an Agent Architecture" by Martin2. 

Claims 48-60 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

"Development Tools for the Open Agent Architecture" by Martin1 in view of 
1
'1nformation 

Brokering in an Agent Architecture" by Martin2. 

REJECTIONS UNDER 35 U.S.C. § 103(a) 

CLAIMS 1. 29, 61. 71 and 86 

Claim 1, as amended, recites in part, the features: 

"registering a description of each active client agent's functional capabilities as 

corresponding registered functional capabil~ties, using an expandable, 
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platform-indE?pendent, inter-agent language, wherein the inter~agent 

language includes: 

a layer of conversational protocol defined by event types and 

parameter lists associated with one or mcJre of the events; and 

a content layer comprising one or more of goals, triggers and data 

elements associated with the events; 

141026 

constructing a goa~ satisfaction plan, wherein the goal satisfaction plan includes: 

a suitable d~legation of sub-goal requests to best complete the requested 

service request by using reasoning that includes one or rnore of 

domain-independent coordination stmtegies, domain-specific 

reasoning, and application-specific re-asoning comprising rules and 

learning algorithms:" 

Claim 1 includes the limitation of a inter-agent lang1uage~ wherein the inter-agent 

language includes 1) a layer of conversational protocol defined by event types and 

parameter lists associated with one or more of the events, and 2) a content layer 

comprising one or more of goals, triggers and data elem€~nts associated with the 

events. The cited references do not disclose or suggest such a conversational protocol 

and content layer. 

Further, the Office Action states that the "dynamic solution plan" in KISS is the 

equivalent of the "goal satisfaction plan" of applicants' Claim 1 above. The Office 

Action points to col. 5, lines 14-45; coL 8, line 21 -col. 9, line 26; and col. 10, lines 10-

38, and col. 2, lines 50-67 for support. 

The method for forming the "dynamic solution plan!" in KISS is irrelevant to the 

method of forming the goal satisfaction plan in Applicants' Claim 1. It is respectfully 
I 
I 

submitted that KISS is irrelevant because KISS is an inv,Emtion involving accessing 

knowledge repositories.' Such knowledge repositories ans represented by "knowledge 

agents." The Abstract of KISS states that "the invention solicits accessible knowledge 

repositories, represented by knowledge agents, for reiev;::mt knowiedge ... " 
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1 

In other words, K/S:S is merely a method of informal:i1on retrieval from information 

repositories or data sources. For example, the meta agent can ask questions involving 

facts or data and the agents attempt to retrieve the facts or data from the corresponding 

data repository. In contrast, the goal satisfaction plan of Claim 1 involves asking 

service providing agents to perform actions such as boil water, roast coffee beans, 

grind the roasted coffee beans as opposed to merely asking the agents to retrieve 

information from an information repository. 

To further explain why KISS is irrelevant and completely different from the 

method of Claim 1, see col. 5 lines 39-43 where "[t]he meta agent 119 is configured to 

begin executing the solution plan even before the plan is complete." This underscores 

the fact that the solution plan in KISS merely involves information retrieval rather than 

asking the agent to perfonn intelligent actions such as ro;31st coffee beans. In KISS, it is 

not fatal to begin executing the solution plan even before the plan is complete because 

no real harm is done if the meta agent begins by asking the wrong questions. To 

explain, KISS teaches "the meta agent 119 is capable of !backtracking or replanning to 

permit escape from a dead-end." In other words, it is not fatal if the search for data is 

proceeding down an incorrect search path, as explained in KISS. In contrast, the 

facilitator of Claim 1 cannot begin execution of the goal satisfaction plan before the goal 

satisfaction plan is complete. For example, it would be f.!ltal for the facilitator to ask a 

service-providing agent to boil the coffee beans instead of requesting that the coffee 

beans be first roasted and then ground. Such an action of boiling the coffee beans 

would be i .. reversible ard would produce soggy beans. In other words. the service­

providing agents of Claim 1 periorm actions and are not merely sources of information. 

Further, KISS does not use reasoning for "formuiating the dynamic soiution 
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plan.n In other words, KISS does not use the inferencing schemes as described in 

column 7 for generating the solution plan. In fact, KISS te~3ches away from using 

reasoning or inferencing for generating the solution plan. Column 8, lines 58-61 of 

~028 

KISS states that "[a]fter the solution plan is formulated, th::! meta agent 119 implements 

a distributed inference process to perform the search and execution phases of solving 

the problem, while maintaining control of the process" (emphasis added). Thus, the 

inference process is what the solution plan in KISS accomplishes and is not what is 

used to generate the solution plan. 

In contrast, Claim 1 shows that the facilitating engine uses sophisticated 

reasoning when delegating sub-goal requests to best complete the requested service 

request. The facilitating engine's use of reasoning is supported by the specification on 

page 13, lines 342-34 7. 

Assume that the facilitator agent of Claim 1 receivHs a request such as, "Make 

Coffee". The facilitator agent's facilitating engine uses reasoning to generate the 
I 

following goal satisfaction plan: 

Sub-goal request A: Please perform the act of roasting coffee beans 
Sub-goal request B: Please perform the act of grir1ding coffee beans 
Sub-goal request C: Please perform the act of boHing water, etc. 

The facilitating engine is able to use reasoning to accomplish the base goal, 

"Make Coffee" by asking an appropriate agents to first roast the coffee beans before 

asking the agent to grind the beans, etc_ 

Neither Cohen nor KISS, either alone or in combination, disclose, teach, suggest 

or make obvious the no~el features of claim 1. Thus, Claim 1 is allowable. 

Claims 29, 61, 71 and 86, each contain similar fe;:J~tures regarding "using 

reasoning to determine sub-goai requests based on non-syntactic decomposition of the 
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base goal and using said reasoning to co-ordinate and schedule efforts by the service-

providing electronic agents for fulfilling the sub-goal reque~;ts in a cooperative 

completion of the base goal." Thus, Claims 29, 61, 71 ancl 86 are allowable for at least 

the reasons provided herein in respect to Claim 1. 

CLAIMS 2-26. 30-47. 62-70. 72-85 and 87-89 

Claims 2-28 are either directly or indirectly dependent upon Claim 1 and include 

all the limitations of Claim 1 and therefore are allowable fc.r at least the reasons 

provided herein in respect to Claim 1. 

Claims 30-47 are either directly or indirectly dependent upon Claim 29 and 

include all the limitations of Claim 29 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 29. 

Claims 62-70 are either directly or indirectly dependent upon Claim 61 and 

include all the limitations of Claim 61 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 61. 

Claims 72-85 are either directly or indirectly dependent upon Claim 71 and 

include all the limitations of Claim 71 and therefore are a'lllowable for at least the 

reasons provided herein in respect to Claim 71 

Claims 87-89 are either directly or indirectly dependent upon Claim 86 and 

include all the limitations of Claim 86 and therefore are allowable for at least the 

reasons provided herein in respect to Claim 86. 

CLAIM 48 

Claim 48 as amended, recites in part: 

"the ICL having one or more of: 
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a layer of conversational protocol defined by event types and 
parameter lists associated with one or mc•re of the events; and 
a content layer comprising one or more ojf goals, triggers and data 

[g) 030 

elements associated with the events; 
the ICL having a syntax supporting compound goal t9xpressions wherein said 
compound goal expressions are such that goals within a single request provided 
according to the ICL syntax may be coupled by one· or more operators from a set 

of operators comprising: 
a conditional execution operator; and 
a parallel disjunctive operator that indicates that disjunct goals are to be 

performed by different agents." 

The novel method ·recited in Claim 48 as amended requires that the inter-agent 

language include 1) a layer of conversational protocol defined by event types and 

parameter lists associated with one or more of the events, and 2) a content layer 

comprising one or more of goals, triggers and data elements associated with the 

events. The cited references do not disclose or suggest such a conversational protocol 

and content layer. 

Further, the novel method recited in Claim 48 as amended requires that "goals 

within a single request" are ''coupled by one or more operators from a set of operators". 

In amended Claim 48, the set of operators comprise, a conditional execution operator, 

and a parallel disjunctive operator. 

In the Office Action, the Examiner states that trigg11~Ts are conditional operators. 

It is respectfully submitted that triggers are not conditional operators in the sense of an 

being a syntactical operator in an expression. 

Further, the Office Action states that page 1 o of j\11artin2 discloses parallel 

disjunctive operators.' Martin2 does NOT disclose parallel disjunctive operators. The 

"disjunction" in Martin2 ~s the run-of-the-mill Prolog style disjunction. The expression, 

"Do task A OR Do Task 8," is an exampie of a Mat1in21)'pe disjunction. !n contrast, a 
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"parallel disjunctive operator is an operator that indicates that disjunct goals are to be 

performed by different agents. An example of a parallel disjunctive operator 

expression is "Ask agent Bob to do task A OR Ask agent Fred to do task B 

concurrently. 

None of the cited references disclose, suggest or rE!nder obvious the requirement 

that the "goals within a S'iogle request" be "coupled by one or more operators from a 

set of operators", such as a conditional execution operat'tor (such as "il and "when", 

allowing for particular actions to be predicated on the stat<~. or outcomes of earlier 

actions), and a parallet disjunctive operator (allowing for alternative actions to be 

performed at the same time, if resources allow, and a first--to-respond strategy may be 

used in their competition to perform the goal at hand). Claim 48 is allowable over the 

art of record. Thus. it is respectfully submitted that Claim 48 be held in condition for 

allowance. 

CLAIMS 49-60 

Claims 49-60 are either directly or indirectly dependent upon independent Claim 

48, and include all the features of Claim 48. Therefore, Claims 49-60 are allowable for 

at least the reasons provided herein with respect to Clai11n 48. Furthermore, it is 

respectfully submitted that Claims 49-60 recite additional features that independently 

render Claims 49-60 patentable over the art of record. Thus, it is respectfully submitted 

I 

that Claims 49-60 be heid in condition for allowance. 
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CONCLUSION 

For the reasons set forth above, it is respectfully submitted that all of the pending 

claims are now in condition for allowance. Therefore, the issuance of a formal Notice of 

Allowance is believed next in order, and that action is most earnestly solicited. 

If in the opinion of the Examiner a telephone conference would expedite the 

prosecution of the subject application, the Examiner is encouraged to call the 

undersigned at (650) 838-4311. 

The Commissioner is authorized to charge any fee:~ due to Applicants' Deposit 

Account No. 50-2207. 

Date: March ,;;_'I • 2004 

Correspondence Address: 

Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, California 9~026 
(650) 838-4300 

Respectfully submitted, 
Perkins Coie LLP 

(~~~~~ 
Carina rvL Tan 
Registration No. 45,769 
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Software-Based Architecture for Communication and Cooperation Among 
Djstributed Electronic Agents 

By: 
Adam J. Cheyer and David L. Martin 

A compact disk containing a computer program listing h~~ been prov:ided in duplicate 
(copy 1 and copy 2 of the compact disk are identical). The com:p1llter program listing in the 
compact disk is -incorporated by reference herein. The compact disk contains files wjth their 

names, size and date of creation as follow: 

File Name Size 

oaa.pl 159,613 bytes 

fac.pl 52,733 bytes 

con1pound.pl 42,937 bytes 

com_tcp.pl 18,010 bytes 

translations.pl 19,583 bytes 

BACKGROUND OF THE INVENTION 

Field of the Jnvention 

Creation Date 
1996/10/08 

1997/04/24 

1996/12111 

1998/02/10 

1998/01/29 

Last Date 
1998/12/23 

1998/05/06 

1998/04/10 

1998/05/06 

1998/12/23 

141033 

The present invention is related to distributed computing environments and the 
completion of tasks within such environments. In particular, th•~ present invention teaches a 
variety of software-based architectures for communication and cooperation among distributed 
electronic agents. Certain ymbodiments teach interagent communication languages enabling 
client agents to make requests in the form of arbitrarily compleK goal expressions that are solved 

through facilitation by a facilitator agent. 

Context and Motivation for Distdbuted Software Systems 

The evolution of models for the design and construction of distributed software systems 
is being driven forward by several closely interrelated trends: the adoption of a networked 
computing model, rapjdly rising expectations for smarter, longer-lived, more autonomous 
software applications and an ever increasing demand for more accessible and intuitive user 

interfaces. 

Prior Art Figure l il1ustrates a networked computing mode/100 having a plurality of 
client and server computer systems 120 and 122 coupled together over a physical tTansporL 
mechanism 140. The adoption ofthe ner:worked computing m·~dell 00 has lead to a greatly 
increased reliance on distributed sites for both data and processing resources. Systems such as 
the networked computing !model 100 are based upon at least o·ne physical transport mechani~m 
140 coupl-ing the multiple; computer systems 120 and 122 to support the transfer of information 

between these computers. 

Some of these computers basically support using the nt~twork and are known as client 
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FIGURE 9 depicts operations involved in a c1icnt agent initiating a service 

request and receiving t~e response to that service request in accordance w}th a certain 

preferred embodiment "of the present invention; 

FIGURE 10 depicts operations involved in a client agent responding to a 

5 service request in accordance wjth another preferable embodiment of the present 

invention; 

FIGURE 11 depicts operations involved in a facilitator agent response to a 

service request in accordance with a preferred embodiment of the present invention: 

· FIGURE 12 depicts an Open Agent ArchitectureTI"t based system of agents 

10 implementing a unified messaging application in accordar1ce with a preferred 

embodiment of the present invention; 

15 

FIGURE 13 depicts a. map oriented graphical user interface display as might 

be displayed by a multi-modal map application in accordance with a preferred 

embodiment of the present invention;· 

HGURE 14 depicts a peer to peer multiple facilit:ltor based agent system 

supporting distributed agents in accordance with a prefened embodiment of the 

present invention; 

FIGURE 15 depkts a multiple facilitator agent s~rstern supporting at least a 

limited form of a hierarchy of facilitators in accordance with a p:rcferred embodiment 

20 of the present invention; and 

ltl034 

FIGURE 16 depicts a replicated facHitato:r architecture in accordance with one 

embodiment of the present invention. 
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DE! AR.ED DESCRIPTION OF THE INVENTION 

5 Figure 3 illustrates a distributed agent system 300 ;m accordance with one 

embodiment of the present invention. The agent system 300 includes a facilitator 

agent 310 and a plurality of agents 320. The jllustration oYFigure 3 provides a high 

level view of one simple system structure contemplated by the present invention. The 

facilitator agent 310 is in essence the "parent" facilitator for its "children" agents 320. 

10 The agents 320 forward service requests to the facilitator agent 310. The faci,litator 

agent 310 interprets these requests. organizing a set of gottls which are then delegated 

to appropriate agents for task completion. 

The system 300 of Figure 3 can be expanded upon and modified in a variety of 

ways consistent with the present invention. For example, the agent system 300 can be 

15 distributed across a computer network such as that illustrated in Figure I. The 

facilitator agent 3 J 0 may itself have its functionality dislributed across several 

different computing platfonns. The agents 320 may engage in interagent 

communication (also called peer to pee-r communication!>). Several different systems 

300 may be coupled together for enhanced performance. ·These and a variety of other 

20 structural configurations are described below in greater detail. 

Figure 4 presents the structure typical .of a small system 400 in one 

embodiment of the present invention, showing user int€;J,face agents 408, several 

application agents 404 and meta-agents 406, the system 400 organized as a 

community of peers by their common relationship to a facilitator agent 402. As will 

25 be appreciated, Figure 4 places more structure upon th'~ system 400 than shown in 

Figure 3, but both are valid representations of structure:::; of the present invention. The 

facilitator 402 is a specialized server agent that is responsible for coordinating agent 

communications a~d cooperative problem-so1ving. The facilirator 402 rnay also 

provide a global data store for its client agents, allowing them to adopt a blackboard 

30 style of interaction. Note that certain advantages are found in utilizing two or more 

facilitator agents withln the sysiem 400. For example,larger systems can be 

assembled from multiple facilitator/client groups, each having the sort of structure 
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ABSTRACT 

A highly flexible, software-based architecture is disclo:3ed for constructing distributed 

systems. The architecture supports cooperative taslc completiC~n by flexible and autonomous: 

electronic agents. One or more facilitators are used to broker ·conununication and 

cooperation among lhe agents. The architecture provides for the construction of arbitrarily 

complex goals by users and service-requesting agents. Additi•)nal features include agent-

based provision of multi-modal interfaces, including natural language. 
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AttornS'voocket No_ 59501-8016.U$01 

EXPRESS MAIL lABEL NO. EV 099152888 US 

Applicants: CHEYER et al. 
Application No.: 09/225,198 

Filed: JanuaiY 5, 1999 
Examiner: L. A. Bullock, Jr. 

Group Art Unit 2151 
For: SOFlWARE·BASED ARCHITECTURE FOR 

COMMUNICATION AND COOPERATION 
AMONG DISTRIBUTED ELECTRONIC AGENTS 

Mail StopAF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

TRANSMITTAL FOR AMENDMENT AND RE~SPONSE AND 

COMPUTER PROGRAM LISTING APPENDIX SUBMITliED ON COMPACT DISC 

This is in response to the Final Office Action mail by thE~ U.S. Patent and Trademark 
Office on November 28, 2003- Applicants request a one month extension of time, thus allowing 
Applicants until March 28. 2004 to respond. 

1. Transmitted herewith are the following: 

2. 

18] Check No. 2195 in the amount of $55_00 
r8] Amendment and Response 
l8'l Copy 1 and Copy 2 of Compact Disc both containing the identical contents 

of Appendices A, B. C. 0, and E as filed with the patent application on 
January 5, 1999. 

Machine format is IS0-9660 file system; 

File Name Size Creation C~ate Last Date 

oaa_pl 159,613 bytes 1996/1 0/0:~. 1998/12/23 

fac.pl 52,733 bytes 1997/04/24 1998/05/06 

compound. pi 42,937 bytes 1996/12/11 1998/04/10 

com_tcp.pl 18,010 bytes 1998/02/10 1998/05/06 

translations.pl 19,583 bytes 1998/01/29 1998/12123 
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Attol'l"l~yr-Oocket No. 59501--8016.US01 

3. Fee Authorization 
Check No. 2195 in the amount of $55.00 is enclosed for the required fees for one month 
extension of time, however, the Commissioner i~• authorized to charge any 
underpayment of fees to Deposit Account No. 50-2207. This paper is submitted in 

duplicate. 

Date: March 02.1 . 2004 

Correspondence Address: 
Customer No. 22918 
Perkins Coie LLP 
P.o. Box 2168 
Menlo Park, California 94026-2168 
(650) 838-4300 

59501-8016.US01 I 2 

Respectfully submitted, 
Perkins Cole LLP 

Carina M. Tan 
Registration No. 45,769 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

09/225,198 01/0511999 

22918 7590 07/12/2004 

PERKINS COlE LLP 
P.O. BOX 2168 
MENLO PARK, CA 94026 

FIRST NAMED INVENTOR 

ADAM J. CHEYER 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

SRIIPOI6 2756 

EXAMINER 

BULLOCK JR; LEWIS ALEXANDER 

ART UNIT PAPER NUMBER 

2126 

DATE MAILED: 07112/2004 

Please find below and/or attached an Office communication concerning this application or proceeding. 
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Application No. 

Advisory Action 091225,198 

Examiner 

Lewis A. Bullock, Jr. 

Applicant(s) 

CHEYER ET AL. 

Art Unit 

2126 

··The MAILING DATE of this communication appears on the cover sheet with the correspondence address •• 

THE REPLY FILED 08 June 2004 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
Therefore, further action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 may only be either: ( 1) a timely filed amendment which places the application in 
condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) in compliance with 37 CFR 1.114. 

PERIOD FOR REPLY [check either a) or b)] 

a) [8J The period for reply expires J_months from the mailing date of the final rejection. 
b) 0 The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION. See MPEP 
706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
.. fee.IJayEi!.bEten filed)s the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension 

fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or 
(2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if 
timely filed, may reduce any earned patent term adjustment. See 37 CFR 1. 704(b ). 

1.0 A Notice of Appeal was filed on __ . Appellant's Brief must be filed within the period set forth in 
37 CFR 1.192(a), or any extension thereof (37 CFR 1.191 (d)), to avoid dismissal of the appeal. 

2.[8] The proposed amendment(s) will not be entered because: 

(a) [8J they raise new issues that would require further consideration and/or search (see NOTE below); 

{b) 0 they raise the issue of new matter (see Note below); 

(c) 0 they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 
issues for appeal; and/or 

(d) 0 they present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. 

3.[8] Applicant's reply has overcome the following rejection(s): CD Requirements and Abstract objections. 

4.0 Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment 
canceling the non-allowable claim(s). 

5.[8J The a)O affidavit, b)O exhibit, or c)[8J request for reconsideration has been considered but does NOT place the 
application in condition for allowance because: See Continuation Sheet. 

's.tJ The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 
raised by the Examiner in the final rejection. 

7.0 For purposes of Appeal, the proposed amendment(s) a)[8J will not be entered or b)O will be entered and an 
explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: __ . 

Claim(s) objected to: __ . 

Claim(s) rejected: 1-89. 

Claim(s) withdrawn from consideration: __ . 
BEST AVAilABlE COPY 

8.0 

9.0 

10.0 

The drawing correction filed on __ is a)O approved or b)O disapproved by the Examiner. 

Note the attached Information Disclosure Statement(s)( PT0-1449) Paper No(s). __ . 

Other: __ 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 11-03) Advisory Action Part of Paper No. 20040706 
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• Continuation Sheet (PTOL-303) Application No. 009/225,198 

, Continuation of 2. NOTE: Applicant amended the claims to language that overcomes the prior art references, however, the examiner has 
) been able to find references that meets the new claim limitations. 

Continuation of 5. does NOT place the application in condition for allowance because: Applicant's arguments are unpersuasive. 
Applicants amendment of the agent language including a conversational protocol layer and a content layer would overcome the applied 
prior art references, however, the examiner has now found references that teach KQML having a a layer of conversational protocol defined 
by event types, i.e. a type of ask (ask one or ask_all primitive) along with parameters associated with the event types and a content layer 
comprising data elements associated with the event as disclosed in all independent claims. Also regarding claim 48, prior art references 
published by some of the Applicants detailed that ICL has either one of the layers, in particular the content layer, as disclosed in that claim 
however, the references do not allude to the ICL having both layers. Page 17, lines 12-30 attempts to illustrate that the events are 
different from the communication acts of KQML, however, the Examiner has not been able to ascertain how they are different from this 
portion of the specification or any other parts of the specification. It would seem that KQML's ask primitives are events that contain 
parameter information. Applicant would have to amend the claims or explain how the primitives of KQML would not represent events in 
order for the Examiner to not equate a layer of KQML primitives having parameter data to Applicant's conversational protocol layer 
defining events. In regards to claims 1-47 and 61-89, Applicant argues that the applied references, in particular Kiss, teaches the 
knowledge repository are represented by knowledge agents and merely ask the agents to retrieve information and is irrevelevant to 
Applicants method of forming the goal satisfaction plan in order to perform actions. The examiner disagrees. The examiner cannot find 
any language within the claims that details that the service is not a data retrieval service. Therefore, the plan generated to retrieve 
inforrilation is a satisfaction plan to perform actions, i.e. to retrieve the data. In addition, Applicant's example of actions such as boil water, 
roast coffee beans, and grind the roasted coffee beans are illustrated actions that the invention could perform when solving a goal. It is 
equally.seen from the claim language that the actions can also be the tasks distributed by the meta agent when processing its solution 
plan to accomplish its overall goal. Applicant argues that the meta agent is capable of backtracking and replanning is another illustrations 
that Kiss does not teach the invention. In response, the Examiner cannot find any limitations that the plan can not be reevaluated or 
modified while being implemented. Therefore, the teachings of Kiss just adds another benefit, but still meets the limitations of the claims 
as disclosed. Applicant then argues that Kiss does not teach using reasoning to formulate the dynamic solution plan. The examiner 
disagrees. Column 5, lines 25-27 detail that the meta agent contains knowledge of problem solving methodologies and distributed 
inferencing procedures. Column 5, lines 30-32, detail that the meta agent may maintain the domain-specific knowledge necessary to 
answer the query itself. Column 5, lines 33-39 detail that meta agent formulates a solution plan and formulates sub-plans in order to 
perform iterative and recursive procedures. Therefore, the solution plan is generated by the planning component of the meta agent based 
on domain independent coordination strategies or domain specific reasoning. The cited paragraph Applicant refers to refute the teachings 
of Kiss refers to how the plan is replanned and backtracked. Applicant then argues that in regards to claim 48, the combination, i.e. 
Martin1 and Martin2, do not teach a single request are coupled by one or more operators from a set of operators comprising a conditional 
execution operator or a parallel disjunctive operator. The examiner disagrees. First, it is pointed out that only one operator has to be 
shown in order for the limitation to be met. Applicant discloses that a conditional execution operator is represented by an arrow (pg. 23, 
lines 2-5). Page 10, details a mapping rule (request) submitted in ICL format by an information agent which denotes an arrow as well as 
other control operators that affect the interpretation of a rule. Therefore, the cited reference teaches conditional execution operators and 
meets the claim language as disclosed. 
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EXPRESS MAIL LABEL NO. EV 099152888 US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

CHEYER et al. 

Serial No.: 09/225,198 

Filed on: January 5, 1999 

Atty Dkl:. No. 59501-8016.US01 

Group Art Unit No.: 2126 

Examiner: L.A. Bullock, Jr. 

For: SOFTWARE~BASED ARCHITECTURE FOR COMMUNICATION AND 
COOPERATION AMONG DISTRIBUTED ELECTRONIC AGENTS 

Mail StopAF 
Commissioner of Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

AM~NDMENT AND RESPONSE 

This is in response to the Final Office Action mailed November 28, 2003, the 

shortened statutory period for which runs until February 28, 2004. 

EN7E(Z_ IN <J A-(L I 

ei'J"[1!:(L AW\!~NOwteN(S IO 
S'Pl2Cifi<1\-TIO,J + ·~STAAC::"f 

~006 
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CONFJDEN'fiAL 

PERKINS COlE LLP ~001 

i 
PRIVILEGED 

Perkin Coie LLP""Menlo Park REcEtvEo 

IFBlC$im1~fJ iirnun~m~~~ Slhle~~~ 
CENTRAL FAX CENTER 

Date: August 25, 2004 I 
AUG 7 5 2004 

Please confirm rece1pt ~ 

Total Number of Pages pncluding covet sheet): 24 

Attorney Docket No.: 595b1-8016.US01 . 

..---"T"--.""'-'"l.i!"""'~;""'l· :.:"""'"' '"'= ;;,;:----;;.:"::""'~;;v--.~1 
t.,~ . 

Confirmation by mail o; 

. ·:· ' ~~ 

Name: Examiner L. A. Bullock, Jr. 
I 

Company: USPTO l 
I 

FAX No.: (703) 872-9306 

Name: Carina M. Tan 

Company: Perkins Coie LLP 

Phone No.: 650 838-4311 

FAX No.: 6SO 838-4350 

I 

I HERE6Y CERTIFY THAT THIS CORRESPONDENCE IS BEING TRANSMITTED VIA 
FACSIMILE TO (703) 872-9l06, THE UNITED STATES PATENT AND TRADEMARK 

OFFlCE, ALEXANDRIA, VA\ ON: . ;/ J _ . J2 
Date! August 25, 2004 By: ~-1 -L- A,}rtJic.JI1 

" .Sh 
I 

Re: Serial No.: 09/22S,198 
Filing Date: Janu~ry 5, 1999 

I 

Dear Examiner Bullock: ; 

Attached hereto please find a Transmittal for Supplemental Amendment and 
Response (in duplicate) and a Supplemental Amendment and Response for the above­
identified patent application. 

I 

I 

Respectfully submitted, 
Perkins Coie LLP 

Carina M. Tan 
Registration No. 45, 76~1 

t NOTE: The inform11tion contained this fll.csimilc: mc~e may be attorncy-cl~nt privileged and CCJntains confidentinl infcmnation 
intc:nded only for tbc: usc of the indi lUll named above !lll<l othetS who have b=n Sp&.:ifically 1Wthori2ed to receive: it. IC you are not 
the intended recipient. you ere: hme~ 110tificd thlli any d.isscmimrtion, distribution of cc[1)' oftllis QODlDll.llliontion is striiOily prohibited. 
If you h.o.ve received thi~ communication in error, pleaS(: notify us immediately by telephone: (650/&38-4300) and relllm the original 
transmission to us by mail without making ll copy. 

Perktns Coie lLP • 1 OJ Jefferson [)rille • Menlo Park, CA 94025 
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Attorney Docket No. 59501-B016.usp1 
' 

Center via facsimile number (703) 872~06 on Auaust 25 ~004. '/ J · ' 
CERTIFI ATE OF FACSIMILE TRANSMISSION (3'7 CFR 1.8a) 

I """" -~ ~" ~lo """"""""""' ' • """' .....,_.In ~' U~ = & T-~"' 
Date: August 25. 2004 By: 7/ A.~..,.::;....J.---...;.......-.,..po 

· J.haryl Brown CEIVED 

Applicant 
Application No.: 

: Examiner 

Mail Stop AF . 
Commissioner for Patents ~· 
P. 0. Box 1450 
Alexandria, VA 22313-145 

Art Unit: 
Filed: 

For: 

CHEYER eta/. 
09/225,198 
L. A. Bullock, Jr. 
2151 
January 5, 1999 

CENTRAL FAX CENTER 

AUG 2 5 2004 

SOFTWARE-BASED ARCHITECTURE FOll 
COMMUNICAT10N AND COOPERATION! 
AMONG DISTRffiUfED ELECTRONIC 
AGENTS 

Transmittal F?r Supplemental Amendmunt and Response 

Si~ I 
I 

1. Transmitted herewith are the following: 
~ Supplemental Amendment and Response 
[g] Facsimile C~ver Sheet 

2. EntitY, Status 

~ Small Enti~ Status (37 CFR 1. 9 and 1 .27') has 
previously f,ubmitted Small Entity Statement 

been established bY: a 
! 

3. Provisional Fee AuJhorization · 

' Applicants believe Jhat no fees are due, however, thr3- Commissioner is authorized to 
charge any underpayment in fees for timely filing to Deposit Account No. 50-2207. 

Date: August 25, 2004 

Correspondence Address: 
Customer t:Jo. 22918 /1; 
Perkins Co1e LLP · 
P.O. Box 2168 
Menlo Park, CA 94 
(650) 838-4300 

[IS950HI016/BY042380.~] 1 

Respectfully submitted, 
Perkins c~~ie LLP 

Carina M. Tan 
Registrati•jn No. 45,769 
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iharyl Brown 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Atty D~:t. No. 59501-8016.US01 

CHEYER et al. Group Art Unit No.: 2126 

Serial No.: 09/225,198 Examiner: L. A. Bullock, Jr. 

Filed on: January 5, 19+ 
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IN THE CLAIMS 

1. (Currently amended) A computer-implemented method for communication and 

cooperative task completion among a plurality of di!:!itributed electronic agents, 

comprising the act~ of: 

registering a description bt each active client agent's functional capabilities as 
! 

141005 
I 

i 
I 

corresponding registered functional capabilities, using an expandable, platform-

independent, interragent language, wherein the inll:tr-agent language includes: 

a layer of convers~tional protocol defined by event types and parameter lists 

associated With one or more of the events~rherein the parameter lists 
I 

further refine the one or more events; 
I 

a content layer COfprising one or more of goals, triggers and data elements 

associated rith the events; 

receiving a request for s~rvice as a base goal in the inter--agent language, in the form 
I 

of an arbitrarily complex goal expression; and 

dynamically interpreting the arbitrarily complex goal expre1ssion, said act of interpreting 

further comprising: 
I 

generating one or more sub-goals expressed in the inter-;3gent language; 
I 

constructing a goal satis!action plan wherein the goal satisfaction plan includes: 

a suitable delegation of tub-goal requests to best complete the requested service 

request-by using ~easoning that includes one or rn1Jre of domain-independent 

coordination strategies, domain-specific reasoning, and application-specific 
I 

reasoning comprising rules and learning algorithms; and 

dispatching each of the ~ub-goals to a selected client ag~mt for performance, based on 

a match between ~he sub-goal being dispatched and the registered functional· 

capabilities of the selected client agent. 

2. (Previously presented) A computer-implemented method as recited in claim 1, 

further including the following acts of: 
I 

' I 
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I 

; 

receiving a new request fcor service as a base goal using ti,e inter-agent language, in i 
the form of anothe~ arbitrarily complex goal expression, from at least one of the 

selected client ag~nts in response to the sub-goal dispatched to said agent; an~ 
I I 

recursively applying the ~ep of dynamically interpreting the arbitrarily complex goal ; 
! . 

expression in order to perform the new request for ~3ervice. 
i 
I 

3. (Previously presented)! A computer-irnple~ented method as recited in claim 2 
I 

wherein the act of !registering a specific agent furth•:~r includes: 

invoking the specific agent in order to activate the specific: agent; 

instantiating an instance bt the specific agent; and 

transmitting the new agent profile from the specific agent to a facilitator agent in 

response to the inr~mtiation of the specific agent. 

I 
4. (original) A computer1implemented method as recited in claim 1 further including the 

act of deactivating a specific client agent no longer available to provide services 

by deleting the re~istration of the specific client ag,ent. 
I 

I 
5. original) A computer-~mplemented method as recited in claim 1 further comprising 

I 
the act of providing an agent registry data structurE~. 

I 
6. (original) A computer~implemented method as recited in claim 5 wherein the agent 

I 

registry data stru~ure includes at least one symbol·ic name for each active 

agent. I 

7. (original) A computer-implemented method of recited in claim 5 wherein the agent 

registry data stru ure includes at least one data declaration for each active 

agent. 

8. (original) A computer-implemented method as recited in claim 5 wherein the agerit 

registry data stru~ure includes at least one trigger declaration for one active ~ 
agent. 

5950l..SOl6.USOI 3 Serial No. 09/225,198 
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I 

i 
9. (original} A computer-implemented method as recited in claim 5 wherein the agent 

registry data struc~re includes at least one task declaration, and process 

characteristics for each active agent. 
I 
I 

\41007 
I 
i 
t 
i 
i 

i 

i • 

1 o. (original) A compute~-lmplemented method as recited in claim 5 wherein the agent 
I 

registry data structure includes at least one proces::; characteristic for each 

active agent. 
I 
I 
I 

I 
I 
I 

. i .. 
11. (original) A computer-implemented method as recited in claim 1 further comprising 

the act of establis~ing communication between the plurality of distributed agents. 

I . . 
12. (original) A computer-implemented method as recited in claim 1 further comprising 

the acts of: I 

receiving a request for service in a second language diTfer.ing from the inter-agent 

language; ! 
I 

selecting a registered a~ent capable of converting the se1:and language into the inter-
1 

age~ language; and 

forwarding the request fdr service in a second language to the registered agent 
I ' 

capable of conve~ing the second language into th1~ inter-agent language, 

implicitly requestir· g that such a conversion be performed and the results 

returned. 

I 

13. (original) A comput~r-implemented method as recited in claim 12 wherein the 

request includes ~ natural language query, and thl9 registered agent capable of 

converting the se ond language into the inter-age1"1t language service is a 

natural language gent. 

14. (original) A computer-implemented method as recitecl in claim 13 wherein the 

natural language query was generated by a user interface agent. 
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15. (original) A computer1implemented method as recited in claim 1, wherein the base 

goal requires settir:1g a trigger having conditional fUI1Ctionality and consequential 

functionality. 

16. (original) A compute~-implemented method as recited in claim 15 wherein the 

trigger is an outgoing communications trigger, the c:omputer implemented 
I 

method further Including the acts of: 
! . 

monitoring all outgoing communication ev~r;ts in order to determine whether a specific 
j I • 

outgoing communication event has occurred; and ! 

in response to the occur~ence of the specific outgoing communication event, performing 
I 

the particular acticbn defined by the trigger. 

I : : 
17. (original) A computer-implemented method as recitecl in claim 15 wherein the 

I • 

trigger is an incolljling communicatior;~s trigger, the ¢omputer implemented 
I .. 

method further in9luding the acts of: ·1 . 

monitoring all incoming 9ommunication eve,nts in order to determine whether a specific 

incoming commu~ication event has Jccurred; and · 
I I . 

in response to the occurrence of a specific ,incoming communication event satisfying 

the trigger conditlp1 nal functionality, ~erforming the !particular consequential 
. . I 

functionality defird Py the trigger. · 

18. (original) A computer-implemented method as recite~~ in claim 15 wherein the 
! . I 

trigger is a data trigger, the computer implemented method further including the 

acts of: . . I 
monitoring a state of a pta repository; and 

in response to a particu ~r state event sati~fying the trig~ler conditional functionality,: 

performing the pricuiar consequetiai functionality defined I>Y tha trigger. ' 

19. (original) A computer-implemented mdthod as recitea in claim 15 wherein the 
I 

trigger is a time t igger, the comput~r implemented method further including the 

acts of: 
1: . 
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, II' 

monitoring for the occurr nee of a particu'lar time conditior1; and 
I , 

in response to the occurrence of a particular time conditio1i satisfying the trigger 

conditional functiofality, performing the particular consequential functionality 

defined by the trigrr. · 

20. (original) A compute;-implemente~,.~~thod as recited in claim 15 wherein the 

trigger is installed ~nd executed w,i~hin the facilitato·~ agent. 

· 21. (original) A computeLmplemented ~Lod as recited in claim 15 wherein the 
I I ' 

trigger is installed land executec;l.w.ithin a first servic:~-providing agent. 
: Ill ·:1 

22. (original) A compute~-implementedi mlthod as recited iin claim 15 wherein the 

conditional functi9nality of th_e tr!ggbr is installed or~ a facilitator agent. 

I 
: il ' 

•I 

23. (original) A computer' -implemente:d m~thod as recitedl•in claim 22 wherein the 
·I I ' 

consequential functionality is i~stalled on a specifid service-providing agent 
I I ,, ' 

other than a facilitator agent. ! 1 :! , 
I . I : 

. I. . . 
24. (original) A comput~r-implemente~ nifthod as recited! in claim 15 wherein the 

conditional functidnality of the trigger is installed o·~ specific service-providing 

agent other than~ facilitator ag~J1tl 
I II I . 
I i: :! : 

25. (original) .A compute!r-implemente1_ ~ethod as recitec~ in claim 15 wherein the 

~009 
! 

consequential fu~ctionality of ~~r rigger is installed on a facilitator agent. 

26. (original) A computj~r-implemental:jethod as reciteci In claim 1 wherein 'the ba~ ' II, il I I 

goal is a compourd goal having·'SlJb-goals separa't~d by operators. I 

II .:1 -

27. (original) A computer-implement~ ~ethod as recitec~·in claim 26 wherein the tyb,e 

of available oper tors includes !b ·yonjunction oper~tor, a disjunction operator,: 
II 't I -• o I I I • 

and a cond1bona execut1on opera or. 
!I I : 

0 

I 
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: ·11: h 
!: I 

~010 
I 

1 
i 
! 
i 

28. (original) A compute~-implementedlh~~hod as recited 
1
n claim 27 wherein the typ~ 

of available operaiors further indl_ydes a parallel dis1·unction operator that · 
· II. : ;.. . 

indicates that disj~nct goals are to; .br performed by ,different agents. 

I ,,. 'I'·'· I ~ . · i I . ·~i ! 
29. (Currently amended)·, A computer f.if~ram stored~~ a computer r~adable 

medium, the co,~ter program p~outable to fae~h1bte cooperatove task 

completion within p distributed +~~uting environrn~nt, the distributed 

computing environment includin@ a plurality of autc1
1 

omous electronic agents, . 

the distributed co~puting envirojn~~nt supporting ~ n Interagent Communicati~n 
Language, the co~puter prograr

1 ;~·!Tlprising camp ter executable instructions 

for: : II ·: 
W ''I . 

providing an agent registry that declar~· papabilities of sE.. ice-providing electronic , 

agents currently ~ctive within th~6i~tributed comp1~ting environment; 
I JJ • .. . 

interpreting a service reruest in order t'~' petermine a bas'* goal that may be a 

compound, arbitr~rily complex ~~~e goal, the servir request adhering to an 

Interagent Comm~nication Lan~I.:J~~e (IGL), whereip the ICL includes: 

a layer of conversational protocol; ttefined by event types and parameter lists 

associat~dl. with one or mlJ~ :of the events ..... herein the arameter lists 
. ~,,,. 

further refjrne the one or miore events; and l 
a content layer cdmprising one ~~~~ore of goals, trjggers and data elements 

assoclate1 with the eve1.~1 i·. j 

the act of interpreting in~luding the su~-~cts of: : 
I ~. , I 
· 1r' 'I ·· 

determining any t sk completiot ~dvice provided t~y the base goal, and 

determining any sk completior· rMnstraints provi<~fd by the base goal; 

constructing a base goa satisfaction ~~;rr~ncluding the srb-acts of: i 
determining whet: er the requeite~1 service is available, : ' i I r. 
determining subi.oals required .i~ dompleting the 11ase goal by using reasoni~g 

that includ~s one or mo(~ pt;domain-indep~~rdent coordination strategies, 

domain-s9ecific reasoni~:~.! ~nd application~pecific reasoning compris!ng 

rules and learning algorilt1rn~. ,. ; 
I I .. I 

i 1 r· I ! 
I l I I· 
I I ! ·· 
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I 

.. 
. ::: I' ! 

selecting service-P,roviding electr~~i~ agents from ·tl ~ agent registry suitable fo~ 
performing ,he determined,sub-goals, and : 

ordering a delegat!on of sub-goal:!~ guests to best c 
1 
mplete the requested · ··t·· service· and j : · : 

I I . • I 
I : . I ! 

implementing the base gfal satisfaction.'~

1
.1a_n. 

30. (original) A computai program as r4teid in claim 29' herein the computer 

· executable instru~ion for providihb an agent regist includes the following 

computer executable instruction~. IH; registering a~;. ecifi~ service-providing 
I . I I 

electronic agent i~to the agent riJ: · 1stry: ! 

facilitator agent c~ntrolling the ag. nt. registry; 
1 

providing a new agent prlfile to the fac~~i~ .. tor agent, the n :w agent profile defining 

publicly available ~pabilities of m _specific agent; nd 

registering the specific agent together v:/ ·h·~he new agent · rofile within the agent 
. ~j ' 

registry, thereby laking availabl/ ~j the facilitator ,gent" the capabilities of the 

specific agent. . ':! :· 
·.· 

•' I 

31. (original) A comput~r progra~ as r::+fiit~d in claim 30 · 'herein the computer 

executable instruction for regist~'qng a specific agE t further includes: 

invoking the specific ag~nt in order to ~fi~~te the specifi· .iagent; 

instantiating an_instancej of the specifi~~· ~nt; and 

transmitting the new ag~nt profile from.:t] e·.specific agent ? the facilitator agent in 
I . ·! ~ , . 

response to the irtantiation of:~; :~pacific agenl ' . 

32. (original) A computer program as . : · ited in claim 29 ere in the computer 

executable instrubion for provi~h : :~n agent regis ~ includes a computer ; 

. executable instru~.tion for remo~i . ·:a specific serv1
1 

-providing electronic ag~nt 
from the registry tpon determin,i: · t~at the speclfil ·agent is no longer availab'e 

to provide servicJs. · :.:: :: J : 

I 

;: . i 
M I 

j L,:•.:~:,: , ' 

'··: ·~! ii 
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I . 

. · ~~~ ~ 
~ 

33. (original) A compute program as r~; 
I 

ed in claim 29 v. erein the provided agent l 

registry includes a,symbolic nam~ 
declarations, task declarations, ~:~j process charac. eristics for each active 

agent. I ~~~I 
I'! 

I 
·~· l . 
t 

· 34. (original) Computer ~rogram as re <. din claim 29 fu1 her including computer 

executable instructions for recei~i~ :·~he service re( est via a communications 

link established wi~h a client. i"tl' ':[. 
f•' ', 
~~ < 
~l! ~ ' 

35. (original) A computet program as r:k,ted in claim 29' herein the computer 

unique addres. , data declarations, trigge~ 

executable instru~ion for providl~' a service requE! t includes instructions for: 

receiving a non-ICL formtat service req~:· t,;: 

selecting an activ~ agen~ capable of ccW erting the non-1( L formal service request into 

an ICL format ser.J.ice request; I:! · 
forwarding the non-ICL 4rmat service ~(1 ~est to the activ agent capable of converting 

C 
. i:m 1 • h the non-1 L format serv1ce requ~ , together wath 21 request that sue conversipn 

be performed; anq 111! :: 
receiving an ICL format service reque~li · · rrespanding to he non-ICL format service 

request. i ~J!:I 
I :,JJ· · 

36. (original) A compu~r program as'~1 ;ted in claim 35 · herein the non-ICL format; 
' . 1 I d t ~J!1 1' d h t· t ,;.] serv1ce request 1~c u es a na u~, · anguage query, an t e ac 1ve agen capa~ e 

of converting the ron-ICL form~:~~ 1l . rvice request in o an ICL format service 
I ~,~ 

request is a naturl language a !Iiiii :t. 
37. (original) A comput!~r program as·.~~ted in claim 36 herein the natural language 

query is generat by a user intes ace agent. . : 
jill ' 

38. (original) A comput r program as'' .ited In claim 29, the computer program furt~er 
including cornput~r executabl~ J(il 1ructions for imp ementing a base goal that : 

requires setting j trigger havi~~!:·· 'riditional and Ct nsequential functionality. , 

l :iJil : ' 

S9SOI-8016.US01 I j :· · Serial No. 09/225,198 ' 
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39. (original) A computer, program as r' b te~ in claim 38 v erein the trigger is an 

outgoing communtfa 1ons tngge~ :
11 

e compu er pro ram u er 1nc u 1ng 

computer executaible instruction :l r:: 

·' t· · ~l;llh· !' t f rth - I d' 

I 'I ~tl : 
monitoring all outgoing cmmmunicatior\ : ~~llts in order to ' etermine whether a specific 

I ... 'I ' I ' 

outgoing communipation event H ' : dccurred; and 
I JF I' I 

in response to the occurrkmce of the s ; I !ific outgoing con munication event~ performing 

th rf I cf I d f d b J~ II' t ;_ e pa 1cu ar a 1~n e 1ne y jl tli ~1gger. 

40. (original) A compute~ program as ~J:ted in claim 38 1 herein the trigger is an 
I 'IFill I. 

incoming commu~ications triggel~;· th~ computer pm ram further including 
· -Iii' ·1 : 

computer executaple instructio~fi.' 1ar~ 
monitoring all incoming communicationll-

1

· ents in order to etermine whether a specific 
· II; ! i 

incoming commu~ication event~~: s ~ccurred; and 
· t h ot h I ·If ·t· · - - t· 1n response o t e occurrence t e sp Cl 1c 1ncom1ng co1. mumca 10n event, 

rf · th rt
1 

• 1 ct· 'rt1 11 fi ~ d b th t -pe omung e paltcu ar a JonfillrjlB y e ng1 er. · 

41. (original} A comput~ program as ~--~·it~ in claim 38 · herein the trigger is a data 

trigger, the computer program f~' er including cor puter executable instructio'ns 
! ,1; II ' 

for: i '1.' : I 

monitoring a state of a dbta repository~: nd 

in response to a particul~r state eventJ ~~- rforming the pa1 icular action defined by the 
. . ',I : 

tngger. I' (! I, ; 

; :r ll! , 
42. (original} A comput<!r program asi~; ;aed in claim 38 herein the trigger is a tlm.i 

~:~ger, the compl~ter prog,am ~i~i .hr including cot puler executable instructi~ns 
monitoring for the occur enc:e of a pa -~-~~li l~r time-conditio ; and · 

I -r·l' I 

in response to the occu renee of the ·t- ·icular time condi ion, performing the particular 
I :II 

action defined by the trigger. ', ~ ', 
, : I 

: i 
:' i.l 

; .: 1: : 
•' ~ I : 

~t: II . 
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43. (original) A compute11 program as r~ ··ted in claim 38 n rther including computer 

I ·HI' · 
executable instructions for lnstat [' ·lg and executind he trigger within the 

f -1-t t t : ' ~ ; I ac1 1 a or agen . 1 · ~ ! . 
I . ~ . 
I : ~ 

44. (original} A computer program as_rr it~d in claim 38 r rther including computer 

executable instruclions for instaJ: -~g ~nd executing he trigger within a first 
~ . . 

service-providing agent. 

. j. : : 

45. (original) A computer program as.ri .. Jted in claim 29 'i' rther including computer 

executable instru+ions for inter:: i :! ti~g compound :~ oals having sub-goals 

separated by opertors. : i j ' . 

~014 

! 

46. (original) A computJ,r program as ~ · it~d in claim 45 ·• erein the type of available 

operators include? a conjunctio: . ~ p$rator, a disju~ ion operator, and a 

conditional execution operator~ j :
1

1 : I . . . 
' ~ . . j ; 

I ' ' 

47. (original) A comput1r program a~! ~fit~d in claim 46: herein the type of available 

operators further !ncludes para\ ~~ d~sjunction oper tor that indicates that distinct 

goals are to be performed by d(. rent agents_ 
I I I ' ' 

48. (CurrenUy amendedj'l An lnterag! j dommunication anguage (ICL) providing a 

basis for facilitat~d cooperativ~ 1 s~ completion wi. hin a distributed computing 

environment having a facilitate! ~~e,nt and a plural ty of autonomous service- · 
"d' I t I. t H. I I . ' prov1 mg e ec roj1c agen s, w en-;~: · . . I 

the ICL having: 1 : 1 • ! · 
I : . : 

a layer of convej· ational prot~: · . d~fined _by even types and parameter lists . 

associate with one or t: ~e·:of the events,._ ere in the arameter lists 
/ I : . : 

further re me the one or!. ore events; and · ; 
I I ul I : ; 

a content layer comprising one 'r more of goals. t iggers and data elements ' 
· t l· · h th . ! I I assocra ew: w1t e eve : 1 

I . 1 I i . 
the ICL having one or more features·~ ~~ ~ set of featur:~ s comprising: 
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· i 1' 

:I I :, 
enabling agents to perform queri of other agents; 

~015 

enabling agents t9 exchange iritJ, ~tion with other gents; and 

enabling agents tiset triggers i i~ other.,gents! nd . . , 
the ICL having a syntax upportlng co . ourd goal expre::; IOns wherein Said i 

compound goal e ressions arJ c~ that 'goals wit in a single request provid~d 
I J I • .' ' 

according to the IGL syntax maY!! : e ~up led by on~! or more operators from a s:et 

of operators comprising: : : I ~ 
a conditional exec~tion operat~~~ and · . l 

a parallel disjunctive operation that ind\ tJs that disjunct oals are to be performed by 

different agents. j '~f · , 
. ~. I 

, i 1·: l . . 

49. (original) An ICL as recited in cia~.: 8) vfherein the 1 .. 1 Lis computer platform 

independent. I .i I ! I ' ; : 

l I : 
I 1:1- i I I 

50. (original) An ICL as recited in cla;i l· 8ivl,her~in the Jb is independent of computer 

programming lan9uages which; r p;lu~alitY; of agerl s are programmed in. 

I i:l I l ' 
51. (original) An ICL as recited in cia:;. sJterein the IC'L syntax supports explicit 

task completion c?nstraints in91:: ~e ws
1

e of specifi~ gent constraints and 

response time cojstraints. ;n j ~~ : ; ; 

I .I, : ; . ; 

52. (original) An ICL as recited in cla\ 11 51~ wherein pass ble types of task completion 
I ']' I •, 

constraints include use of sped;_ a~dnt constrain!: and response time 
I :J·i: I I 

constraints. 1 :: :!:. 
I ·i: i : 

:JI t I 

··[ i ! ! 

53. (original) An ICL as recited in cl~l~ 511 wherein the I( L syntax supports explicit 

task completion a 'visory sug~.~: io~.'slwith __ in goal f. .. ' pressions. 
•!:f. 
:;',;. I I . 
i· ~ i . : 

54. {original) An ICL as recited in cl~i~ 48 ~erein the I~ L syntax supports explicit · 

task completion visory sugd:,~.l: io~siwith~n ~oal ~ pressions. : 
i I 

·!1[: ': I '!:I 
• I 

j· 

'! l 
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~·: ~ ), 

i. f:· ,. •. 
8 wherei~ each f, utonomous service-55. (original) An ICL as r~cited in clai'] 

. providing electroni~ agent defin ;·: 

or solvables, expressed in ICL, f 

~ ' 

and publishes at et of capability declarations 

t describes serv;i es provided by such 

electronic agent. I ;;: 
: ~I 

I ;i! 
~:I 

56. (original) An ICL as 1ecited in.clai ;!: 

define an interface for the electr 
I : 

1 

5 wherein an elh tronic agent's solvables 
- . t ! 1c agen .. i 

57: (original) An ICL as );,cited In clai :, 
I ;• 

agent registry ma~ing available:. 

I 

! 
6 wherein the fa ilitator agent maintains an 

I . 
I 

plurality of electr'i1 nic agent interfaces. 

58. (original) An ICL as [ecited in clai ,' 7 ~herein the ~' ssible types of solvables 

includes procedur~ solvables, a;, · rocedure· solvabl· operable to implement a 
I ... 

procedure such as a test or an :· · ion. · i 
I ;· 
I ~ : 

I ~.. . : 
59. (original) An ICL as recited In clai ~ 58 wherein the ~· ssible types of solvables 

further includes dkta solvables,; 
I ;. 

i 
data solvable op rable to provide access to a 

, I " 
collection of data.i · 

i '• 
I .., 

60. (original) An ICL asf'recited in clar. ,I 

. includes data sol ables, a data; 

collection of data ::· 

I 
i; 

I :: 

. ' 
: i 

58 wher~in the p ssible types of solvables 

lvable operable! provide access to a 

j. 
! 

nt arrang.ed to c ordinate cooperative task 
I 

mputing environr ent having a plurality of 
61. (Currently amended! A facilitator 4 

completion within a distributed ·:. 

autonomous serv~ce-providing ~:· ctronic agents, t 'e facilitator agent comprisirg: 

an agent registry that declares capabll es qf service-pr~ iding electronic agents 

currently active Jithin the distr{ 

a facilitating engine op~able to pars~:: 
I ,r 

compound goal 
1 

t forth the rei:: 
... 

t: 

ted computing el vironment: aM 

service request: i order to interpret a 
• ' i 

the compound g( I including both local and 

I

I ? 
/ 
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: ~i 
":1 

I 
I 

•I 

~017 

! 
! 

:i' 
~~~ 
il I I • 

I ' I : 

meters, t~e serJ,i e request formed accordi~g 
• I • 

~, 

global constraints rnd control p~ 
nguage ~ICL), w erein the ICL includes: · 

a layer of conversational protocq efined b~ even~ ypes and parameter lists 

associated Lith one or m :.'t.· of the eventsJ ere in the arameter lists 

to an Interagent Communication;i 
! :· 

r :' 1 

!!fu~rt~h..!.:e~r~r.!:::e~fi:!..!n!::::::~..!t!.l.h.~e~. o~n:.:::ec..;O:::.~r~;;5!-:re:..:::e..:..~e::::n~t~s;~ and I 

a content layer coqnpns1ng one q more of goals, trji 
I . ' .o I 

associated ~ith the even1; and . 1 

the facilitating engine further operablei
1 

construct: a goa\ atisfaction plan by using 

reasoning that incjudes one or :: re of domain-indt pendent coordination 

strategies, domain-specific rea~( ing, and applicall: on-specific reasoning 
. I ·' I 

comprising rules and learning ai
1 

rithms. I 
I ;, I 

I \j I 

S2. (original) A facilitate~ agent as re ;~ d in. cia~~: 61, w~ rein the facilitating engine is 

capable of modifying the goal S:: sfaction plan durt~ g execution, the modifying 

initiated by event~ such as new!: ent decl~rationJ ithin the agent registry, 

decisions made by remote age~ , and infoimatio~ provided to the facilitating 
· I ,f) · 

engine by remote ,agents. ' , , ! 

63. (original) A tacilitatal agent as rae;! din cl~i~ 61 wJ rein the agent registry 

includes a symbojic name, a u~1 
• e addre~,s, dat, . eclarations, trigger 

declarations, task! declarationsj d process chara eristics for each active 

agent. I rl: ' I 
'! , I 

I· :J : i I 

64. (original) A facilitat~r agent as re~ din clai~ 61 w1 rein the facilitating engine'is 

operable to install a trigger me~ nism requestinQ hat a certain action be taken 

when a certain ~~ of conditi_onf I 
I :1 • , 

65. (original) A facilitat 1r agent as red din clai~ 64 w~ rein the trigger mechanism is 

a communication trigger that m:: itors co:m.munic~t on events and performs th~ 
• I 

certain action wh n a certain c · .; 
municati~n eve~ occurs. 

• I 

I 

,l' I 

59SOI-8Dl6.US01 .. 4 I Serial No. 09/225,198 
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t ' :;I ; .11 : I 

66. (original) A facilitate agent as rae~.~ in elai~ 64 whj: ein the trigger mechanism :is 

a data trigger that onitors a st~ of a data reposi~1 : ry and performs the certai~ 
I . }I I 

action when a certjin' data state.:_
1 

obt~ined. i 

·I I 

67. (original) A facilitate~ agent as rec{
1 

in clai~ 66 whfl ein the data repository is 

local to the facilitaf· or agent. ; rl' 1· 

~~ 
I :1 . l 

68. (original) A facilitate~ agent as reci d in claim 66 wh ein the data repository is 
I • i 

remote from the f~cilitator agen~ 1 

I 'i: I 

69. (original) A tacilitato; agent as rec) din clai,;, 64 whf rein the trigger mechanism: is 

a task trigger having a set of co: itions. ' ~ I 1 

'I :!: ' I ' 
i;J •. 

70. (original) A facilitator agent as red· d in claim 61, th~ facilitator agent further 
: ,I ' I 

including a globalidatabase a :~ sible to at least ( e of the service-providing, 

electronic agents. I 

i 
' I 

71. (Currently amended~ A software:;. sed, fle~ble co11 uter architecture for 

communication ai.d cooperatio: ;: mong distributee! electronic agents, the 

architecture contE:rmplating a di.:l ibuted ~-mputin~l system comprising: 

I II f 
. I'd' I t ll: . t I ; i a p ura ty o serv1ce-proy1 1ng e ec r9 i: agen s; · f 

an Interagent Communidation Langu~· . (ICL), w~erein t~ inter-agent language 

includes: I !i! ' : ! i 
a layer of conversational proto~ .defined by everl· types and parameter lists 

1 

associat, with one or* e of th~ E!ventsJ herein the arameter lists. 

f.:;u~rt..!:!h~e""r..:.r.=:efi~m~e:;:...!!th.:.:e=-o~nw.:e~o~r.r~~re:..::e:.:.v~en~t~s; and I . 
a content layer ~1 mprising oni: ·more ~f~goals, ~~ ggers and data elements i 

associate with the eveh ; and i 
a facilitator agent in bi lirectional ~o* unicati~~s with~ e plurality of service-providing 

electronic agents the facilitato~ gent including: ! ·,, ,,. 
i~· 
•..:. 
i~l 
; ~i. ' 
1
1 ' I 
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' I I 
: i 

! ! 

I' [ ... l 11 I 
an agent registry ttat declar~ ·: ·abilities ?t servif' providing electronic age~s 

currently active within th~ ·· stributedi·compu~ ng environment; : 

a facilitating engin~ operable tal! rse a seo/ice re~1 est in order to interpret a~ 
arbitrarily c?mplex goals; ~orth the~ein, th4 acilitating engine further 

operable to!construct a J~ I satisfac~ion plar including the coordination of 

a suitable d;elegation of~: ;-goal requests t~~ best complete the requested 

service by ~sing reasoni~ · that incJJdes on~~ or more of domain- ' 
I' , , 

independel"!t coordination rategies: domaih specific reasoning, and ! 

applicatiOnjspecific reas~ ~9 comp(.ising rJI sand learning algorithms! 

I I~ ! I 
72. (Previously presented) A computeL rchitectL1fe as re: ited in claim 71, wherein the 

Interagent Comm~nication Lan~ :ge (ICL):is for e\1 abling agents to perform ; 

queries of other agents, excha~ , . informa~i.on wit~ ther agents, and set triggers 

within other agen$, the ICL furf r defined: by an ~~ L syntax supporting 

compound goal e~pressions sJ that goal~ withi~ single request provided 

according to the ttl syntax m~~ .e couple~ by a$ njunctive operator, a 

disjunctive operatpr. a conditio~ :.executi~n oper~ r, and a parallel disjunctive 

operator parallel disjunctive· op:r .tor that irdicatef• that disjunct goals are to be 

performed by different agents. i · I 
I : i 

73. (original} A computJr architecturef: , recited ln claij 2, wherein the ICL is 
I 1: I 

computer platforl independen~. I 

I. ' . I 
74. (original) A computer architecture: recited in claim 3 wherein the ICL is 

I' it I i I 
independent of computer progf~ ming lan·guages n which the plurality of 

. I II 
agents are programmed. li· 

75. (original) A comput1 archltectu~ 
supports explicit ~ask completi~ 

I p 

'• ,, 
I 

i . I' I 

, recited ~n clai, 

eonstrai~ts withi 
\ 

3 wherein the ICL syntax 

goal expressions. 
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~020 

I . 

76. (original) A compute .architecture as: recited ii-1 claim i wherein possible types of 

task completion cd~straints inciJJe use of ~pecific i gent constraints and ! 
: t I ! . 

response time cottraints. I !. . : , 

77. (original) A computej architecture~ recited i~ claim":· wherein the ICL syntax · 

supports explicit tJsk completio~ idvisory ~uggestil ns within goal expressions. 
I· ~ I . 

78 (original) A ,;mputef architecture ~1re~ted i~ claim· 3 wherein the ICL syntax . 

supports expltcJt task complet1or ~~dv1sory ~uggest ns w1th1n goal express1onsr 

I ~ ·lf: ! . ,~ 

79. (original) A computet architecture ~a·~ recited in claim 3 wherein each autonomous 

service-providing ~lectronic age~ defines and pub~ shes a set of capability ; 

declarations or solvables, exprJJ· ed in ICl, that d cribes services provided by 
' ' I• ' 

such electronic ad~nt. ~ ~~ : 
1 

I 1 : 
80. (original) A compute!~ archilecturaiJ recited in claim 9 wherein an electronic · I jill , 

agent's solvables efine an interface for the electr ic agent. 
I ;~I ; ' i!•; : ,, 
I i:\ 

81. (original) A compute:r architecture a:s recited ~n claim o wherein the possible types 
. -~- !I!~ ' 

of solvables tncludes procedur~ ~olvables, a proce:· ure solvable operable to 

implement a proc~dure such as~ J] test or an actio~. 
I . , -~~ : j 

82. (original) A computJr architecture~~ reqited in clai . 1 wherein the possible types 

of solvables furth~r includes ddtal solvables, a dat~• solvable operable to provide 
I I ~~ · 

access to a colledtion of data. ; ~i I , 
83. (original) A comput r architectur~ ~s recited 

1

in clai~ 2 wherein the possible types 

of solvables inclu es a data soiJ~ble operable to ~ ovide access to modify a 

collection of data ~~ 
'~ ·!fi 

~~I! t I; 

r 
I~ 

~~ 
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84. (Previously presente ) 'A com .. uter ar~tectu~ . s recited in claim 71 ! 
wherein a planning: compohent of ~~he facilit~ting el

11 
ine are distributed across ~t 

I 
I . . , 

east two computel proces~es. : ! , 

I ' ' : • I 
85. (Previously presenteJ) A computer chitectur~ as re~i ed in claim 71 wherein an : 

I I . 'j 
execution compon~nt of the facilitating engine is d1: ributed across at least twq 
co~puter process~s. 111 : ; · i 

I ~ : 

86. (Currently amended) iii A data wav~~rrier p~vidingi~ )ransport mechanism for 

information comm~nication in a d['stributed ·,compu~i g environment having at 
I i ·· I 

least one facilitat~r agent and a~ ast one rctive : i. nt agent, and an Interagent 

Communication Language (ICL)\ ~ere in the ICL j} ludes: 

a layer of conversrtional protoc~~~~efined ~y eve~t ypes and parameter lists 

associated jWith one or m?~e of the eventsj erein the arameter lists 

further refine the or:'le 'or m0re events; and 1 • 

. L . I~~ . ': 
a content layer co~ uprising ~ne ?~more of goals, t ·i gers and data elements 

associated 1with the even~sl :. : :: 

wherein said at least on~ facilitator. ag+it is operable to ~: nstruct a goal satisfaction ; 

plan by using rearming that incil~des one ~r mar~' f domain-independent . 

coordination stratfgies, domainf~pecific reBsonin~. 'and application-<>pecific · 

reasoning comprifing rul~s ~ndll~arning al.~orith~: .. for satisfying one or more; 
' ,. ' . .1. . ' 

requests for servife from said a~ least one active~ ent agent. the data wave 

carrier comprising.,a signal reprJentation of an i~\: r-agent language descript~on 
of an active clien ·~gent's:functi~hal capa~ilities. :1· . 

carrier further co prising, a :co,,~pondingl~ignal :} ·presentation of said one o~ 
more requests to servi~ in the ~hter-agent lang~el e from a first agent to a j 

second agent. 

.. 
,' 

'' I . 
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88. (Previously presente .) A dat~ ~~ve ~rrier :as ~cited; i claim 86, the data wave 
' ,. 

carrier further com rising a signal represen~tion o : a goal dispatched to an 
I 1 : I ' 

agent for performfce from a facilitator ag~·nt. : . 

data wave carrier mprises a signal repre$entati<?l ;of a response to the 

dispatched goal influding results. and/or a, ~~atus r_~_. :ort from the agent for 

performance to the facilitator agent. ; 

., 

I 

j' 

I 
1: 
~' 

I· 
t. 
I 

j' 
~ 
L 
I 
!: 
; 
f ~ 
I, 

I. 
l 
I· 
I 
I 

[: 
' 1: 
I 

[: 
I ,. 
L r 
I 
I 

I 

i l 

: ' 
I 

I: • 

' I' 

: i 

Ill 022 

! 
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INTERVIEW: · !!~ 
i ·h 

A telephonic interJiew was conducted on ~~gust 1 (l 2004. The participants 

I : : il: 
were Examiner Lewis A. ~ullock, .Jr., a1~ Carina ~· Tan. uring the interview, an 

1 
! 

I I: If; 
agreement with respect t<l> all the claims·~as reacf;led. AP. licants distinguished KQML · 

' q I 
I ~ I : 

II· 
from ICL. . ;1· 

· I: !11 : 
The. Examiner is t~anked for.the!1erforma;~e of a': . orough search. By this 

response, claims 1, 29, 18, 61, 71, an~ ~6 have ~~en ~ nded. No claims have beer 
I I ,. 11 'I 

cancelled or added. Hence, Claims 1-89 are pen.~ing in t!· e Application. 

I 
l i!; '' 

I 

;~: . ' 
~ i ; 

! : l ~ . . 
il; 
:Ji 

I• 
I! 

I 
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: .t: 
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I 
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I !: 
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CONCLUSION 

'• •I 

PERKINS COlE LLP 
·: It! 

I ' Ill 
:l! 
:~! 
1: 
'I 

1! 
r! 

' 'I 

~ 

' . I 

~024 

' ~ 
It is respectfully s bmitted that allll'of the pe~ding cl\ 'ims are now in condition for 

I : : I~~ . II ; 
allowance. Therefore, the issuance· of aiformal Nptice of 'llowance is believed next ih 

d h t t
. · I t · tl i: ~- ·t d ·~';: :: ' or er, and t a ac 10n 1s mos eame.s y so ICI e . 1. : · 

. I' !f. . i 
' li I~; I 

If in the opinion of the Examiner J: telepho.nb confe: nee would expedite the ,. If . 
prosecution of the subje1:; application, t~~ Exami~~r is en' uraged to call the 

undersigned at (650) 83 ~311. li I ir , 1 

. I ll· I I 

The Commissione~ is authorized l,o charg~l~ny fe~~ ~ due to Applicants' Deposi~ 
I I' '1:, ,. 

Account No. 50-2207. 1 i [.: ~ 
1 

I, I j. . 

Date: August 25. 2004 

Correspondence Addjss: 
i 

Customer No. 22918 
Perkins Coie LLP 
P. 0. Box 2168 
Menlo Park, Califomia 
(650) 838-4300 

I 

I 
026 

i· 1:. : 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERC 
United States Patent and Trademark Office 
Addtess: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

22918 7590 

PERKINS COIE LLP 
P.O. BOX 2168 
MENLO PARK, CA 94026 

09/10/2004 EXAMINER 

BULLOCK JR, LEWIS ALEXANDER 

ART UNIT PAPER NUMBER 

2126 

DATE MAILED: 09/10/2004 

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

09/225,198 01/05/1999 ADAM J. CHEYER SRIIP0!6 2756 

TITLE OF INVENTION: SOFTWARE-BASED ARCHITECTURE FOR COMMUNICATION AND COOPERATION AMONG DISTRIBUTED ELECTRONIC AGENTS 

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

nonprovisiona1 NO $1330 $0 $1330 12/10/2004 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STA'I]JTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION: THEPTOL~85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE 1\PPLICATION WILL 
BE REGARDED AS ABANDONED . 

... I!OWTO REPLY TO TJI!~ NOTICE: 

·'-'~~~~-~~-Keviewthe~SMALLENTITY sta1his"shown=ah.r;ve===-=----==-:--··==--::---:-:-:-~-=~~,~-,= 

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

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

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

If the SMALL ENTITY is shown as NO: 

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

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B- Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 112 
the ISSUE FEE shown above. 

II. PART B- FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

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

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

Page I of 4 
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I 

PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Sto)J ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (703) 746-4000 
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
ind!cated unless corrected below or directed otherwise in Block 1, by (a) specifYing a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
mamtenance fee notificatiOns. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of addtess) 

22918 7590 

PERKINS COlE LLP 
P.O. BOX 2168 

09/J0/2004 

MENLO PARK, CA 94026 

APPLICATION NO. I FILING DATE 

09/225,198 01/05/1999 

I 

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

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelor.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (703) 746-4000 on the date indicated below 

' 
(Depositors name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

ADAM J. CHEYER SRIIPOI6 2756 

TITLE OF INVENTION: SOFTWARE· BASED ARCHITECTURE FOR COMMUNICATION AND COOPERA TJON AMONG DISTRIBUTED ELECTRONIC AGENTS 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional NO $1330 

BULLOCK JR, LEWIS ALEXANDER 2126 

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

PUBLICATION FEE TOTAL FEE(S) DUE 

$0 

709-310000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1330 

DATE DUE 

12/10/2004 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2. ______________________ __ 

0 "Fee Address" indication (or "Fee Address" Indication form 
- ---PTO/SB/47;-Rev-03-02-or-more recent) attached. Use of a Customer 

Number is required. 

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

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

'CC·.·.c..'=~(A).NAME.OF.ASSIGNEE .. (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

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

4a. The following fee(s) are enclosed: 4b. Payment ofFee(s): 

0 Issue Fee 0 A check in the amount of the fee(s) is enclosed. 

0 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Fonn PT0-2038 is attached. 

0 Advance Order- #of Copies ·------ 0 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy of tlus form). 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 3 7 CFR I .27(g)(2). 

The Director of the USPTO is r~qu!-'sted to apply t~e Jssu~ Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application i~entified above. . 
!'!OTE: The Issue Fee and PubhcatJon Fee. (tfreqmred) w11l not be accepted from anyone other than the apphcant; a registered attorney or agent; or the ass1gnee or other party m 
mterest as shown by the records of the Umted States Patent and Trademark Office. 

Authorized Signature---~----------------- Date--------------------··----

Typed or printed name--------------------- Registration No.--------------

This co!lcction of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to {lrocess) 
an apphcatmn. 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, prepanng, and 
subm1ttmg the completed applicatmn form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
thts form and/or suggestions for reducing this burden, should be sent to the Chieflnformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, A. lexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patenl~, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 09/04) Approved for use through 04/30/2007. OMB 0651·0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

09/225,198 

22918 7590 

PERKINS COlE LLP 
P.O. BOX 2168 

0110511999 

09/10/2004 

MENLO PARK, CA 94026 

ADAM J. CHEYER 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

SRIIPOI6 

EXAMINER 

2756 

BULLOCK JR, LEWIS ALEXANDER 

ART UNIT PAPER NUMBER 

2126 

DATE MAILED: 09/J0/2004 

Determination of Patent Term Extension under 35 U.S.C. 154 (b) 
(application filed after June 7, 1995 but prior to May 29, 2000) 

The Patent Term Extension is 0 day(s). Any patent to issue from the above-identified application will include an 
indication of the 0 day extension on the front page. 

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be 

-~~~-:-~2it~~!~~:o~the ~p~~~~r_~ervice <;~nter ofthe Office of Patent Publication at (703) ~-""'~-!,)~~~~~~~~~~==~~ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

09/225,198 

22918 7590 

PERKINS COlE LLP 
P.O. BOX 2168 

FILING DATE 

01/05/1999 

09/10/2004 

MENLO PARK, CA 94026 

FIRST NAMED INVENTOR 

ADAM J. CHEYER 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

SRII P016 2756 

EXAMINER 

BULLOCK JR, LEWIS ALEXANDER 

ART UNIT PAPER NUMBER 

2126 

DATE MAILED: 09/10/2004 

Notice of Fee Increase on October 1, 2004 

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October 1, 2004, tlien the 
amount due will be liigher than that set forth in the "Notice of Allowance and Fee(s) Due" because some fees will 
increase effective October 1, 2004. See Revision of Patent Fees for Fiscal Year 2005; Final Rule, 69 Fed. Reg. 52604, 
52606 (May 10, 2004). 

The current fee schedule is accessible from WEB site (http://www.uspto.gov/main/howtofees.htm). 

If the fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due" but not the correct amount in view 
of the fee increase, a "Notice of Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid processing 
delays associated with mailing of a "Notice of Pay Balance oflssue Fee," if the response to the Notice of Allowance 
is to be filed on or after October 1, 2004 (or mailed with a certificate of mailing on or after October 1, 2004), the 
issue fee paid should be the fee that is required at the time the fee is paid. See Manual of Patent Examining Procedure 
(MPEP), Section 1306 (Eighth Edition, Rev. 2, May 2004). If the issue fee was previously paid, and the response to 

--the-"Notice_of Allowance and Fee(s) Due" includes a request to apply a previously-paid issue fee to the issue fee 
now due, then the difference between the issue fee amount at the time the response is filed-arid~tlie pteViously-pai<J __ _ 
issue fee should be paid. See MPEP Section 1308.01. 

.. __ CE::ff~~tive.October 1, 2004, 37 CFR 1.18 is amended by revising paragraphs (a) through (c) to read as set forth below . 

. ~= - ~;fectiOn rt 8 PatenCpostallowance(incluaing-issueffees~-- =, 

(a) Issue fee for issuing each original or reissue patent, 
except a design or plant patent: 

By a small entity (Sec. 1.27(a)) ...................... $685.00 
By other than a small entity ......................... $1,370.00 

(b) Issue fee for issuing a design patent: 
By a small entity (Sec. 1.27(a)) ...................... $245.00 
By other than a small entity ............................ $490.00 

(c) Issue fee for issuing a plant patent: 
By a small entity (Sec. 1.27(a)) ...................... $330.00 
By other than a small entity ............................ $660.00 

Questions relating to issue and publication fee payments should be directed to the Customer Service Center of the 
Office of Patent Publication at (703) 305-8283. 
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Application No. 

09/225,198 
Notice of Allowability Examiner 

Lewis A. Bullock, Jr. 

Applicant(s) 

CHEYER ET AL. 
Art Unit 

2126 

-· The MAILING DATE of this communication appears on the cover sheet with the correspondence address-· 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 

I 

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . [8J This communication is responsive to 8/25/04. 

2. [8J The alloWed claim(s) is/are 1-89. 

3. [8J The drawings filed on 05 January 1999 are accepted by the Examiner. 

4. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S. C. § 119(a)-(d) or (f). 

a) 0 All b) 0 Some* c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

~ _6._0_CORRECTEJ)_DRA__WI_N__c:3~ (_as "r~pla~ement ~heets") must be submitted. 

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948)attached 

1) 0 hereto or 2) 0 to Paper No./Mail Date __ . 

(b) including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
-~ ---- - Paper •• -" n::.tA- __ ~-- _ _ _ --~ __ ___ _ __ __ 

•" -: -"~lctentityihg-;riciitia ·such as ·the'applic'ationritimber (see-3H;;FR-=-1~84( c)) should:be=written=on ttle:drawings j(l=ttie.:.::trollt(~cftllli;l b~ck).il __ --=---~:~~--=-­
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

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

2. 0 Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. 0 Information Disclosure Statements (PT0-1449 or PTO/SB/08), 
Paper No./Mail Date __ 

4. 0 Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

5. 0 Notice of Informal Patent Application (PT0-152) 

6. [gjlnterview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. [gl Examiner's Amendment/Comment 

8. [gl Examiner's Statem.ee_n ntt o ouf R -o· ns for Allowance 

9.00ther_. ~·~~ 

!PRIMARY EXAMINER 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 20040903 
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Application/Control Number: 09/225,198 

Art Unit: 2126 

EXAMINER'S AMENDMENT 

Page 2 

1. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

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

with Carina Tan on September 3, 2004. 

The application has been amended as follows: 

• The claims are amended as listed in the Attachment. 

The following is an examiner's statement of reasons for allowance:AILofthe _ 

claims are allowable for at least the following reasons: All of the claims detail the inter-

~~--=---=~~~~~~ ~:-_~CI_g~nt langy~g~lncJudLng: 13 lay~r of conversation_&p_rotocol defined by eventtypescand:-- · -:-- :c==-'=---
~ ~·-"" ~- '·~- ~-·- "". . . .. . ~~~~·~· "··-·· -- ~--...::::::::::--:---~·--- -~~~-~~""·~~-·--~-·-· -~.' :-;.-~~:..__~·~·· 

parameter lists associated with one or more of the events, wherein the parameters lists 

further refine the one or more events; and a content layer comprising one or more 

goals, triggers and data elements associated with the events. The cited prior art of 

record do not teach the inter-agent language having the cited layers as disclosed. Prior 

Art article entitled, "Building Distributed Software Systems with the Open Agent 

Architecture", published by some of the inventors teaches the cited layers however, the 

reference has been disqualified by the 1.132 Affidavit filed on 11/25/02. In addition, 

prior art article "Software Agent Technologies" published by Nwana et al. teach an 
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Application/Control Number: 09/225,198 

Art Unit: 2126 

Page3 

agent communication language (KQML) that comprises three layers: a content layer, a 

message layer, and a communication layer. The content layer specifies the actual 

content of the message for which KQML standard itself has nothing to say about its 

structure (pg. 4 ). The message layer provides the performative that specifies the 

protocol for delivering the message that subsumes the content, i.e. the rules that agents 

must use when initiating and maintaining an exchange (pg. 5). The communication 

layer encodes low level communication parameters, such as the identities of the sender 

and the recipient, and unique identifiers for the particular speech act (pg. 5). The 

disclosed agent communication language does not read upon the cited agent language 

because the layer does not define an event type as well as the parameter lists that 

further refines the event. Nwana's language at best has separate layers for the event 

and the parameters associated with the event. By Applicant providing these parameters 

in the same layer as the event such that they further refine the event, a standard set of 

record. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lewis A. Bullock, Jr. whose telephone number is (703) 
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Application/Control Number: 09/225,198 

Art Unit: 2126 

Page4 

305-0439. The examiner can normally be reached on Monday-Friday, 8:30 am - 5:00 

pm. 

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

supervisor, Meng An can be reached on (703) 305-9678. The fax phone number for the 

organization where this application or proceeding is assigned is 703-872-9306. 

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

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 
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Application No. Applicant(s) 

CHEYER ET AL. 09/225,198 
Examiner-Initiated Interview Summary 

Examiner Art Unit 

All Participants: 

(1) Lewis A. Bullock. Jr .. 

(2) Carina Tan. 

Date of Interview: 2 September 2004 

Type of Interview: 
[gJ Telephonic 
D Video Conference 
D Personal (Copy given to: 0 Applicant 

Exhibit Shown or Demonstrated: D Yes 
If Yes, provide a brief description: 

Part I. 

Rejection(s) discussed: 
All 

Claims discussed: 

All 

Prior art documents discussed: 

-~Parru.--"-- --- -"-

Lewis A. Bullock, Jr. 2126 

Status of Application: Allowed 

(3) __ . 

(4) __ . 

Time: __ 

0 Applicant's representative) 

[gJ No 

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED: 

See Continuation Sheet 

~ D;:..;t "' ~ --- "-- - - .. .. - - " - ' -_ -- - - " .. - -
• • •.. • " "-•- -c-"--- ---- -- -1---" 

!:8J It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance 
of the interview in the Notice of Allowability. 

0 It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above. 

?{Examiner/SPE Signature) U (Applicant/Applicant's Representative Signature- if appropriate) 

U.S. Patent and Trademark Office 
PTOL-413B (04-03) Examiner Initiated Interview Summary PaperNo.20040903 
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Continuation Sheet (PTOL-4138) Application No. 09/225,198 

. Continu~tion ?f Substance ~f lntervie~ incl~ding ~~scriptio~ of the ~enera!~atu:e of what was disc~ssed: In an 
1nformal1nterv1ew, the exam1ner explained h1s pos1t1on as disclosed 1n the1after f1nal response. Applicant and the 
examiner agreed upon more language in the claims with the prior language that would place the application in 
condition for allowance as disclosed in the Reasons for allowance. The examiner also explained to Applicant that the 
after final response is non-compliant in that it is not readable in later pages, and the all new language is not underlined. 
The examiner will correct this defect by Examiner's Amendment.. 
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Application/Control No. Applicant(s)/Patent Under 

09/225,198 
Reexamination 
CHEYER ET AL. 

Notice of References Cited Examiner Art Unit 

Lewis A. Bullock, Jr. 2126 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Country Code-Number-Kind Code MM-YYYY 

A US-2003/016724 7 09-2003 Masuoka, Ryusuke 

B US-2001/0039562 11-2001 SATO,AKIRA 

c US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name Country Code-Number-Kind Code MM-YYYY 

N 
-····-··-

0 

p 

Q 
- --~ --- - ----~- - ~- _=-

R - -

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u Nwana, Hyacinth et al. "Software Agent Technologies". BT Technology Journal. 1996. 

v Busetta, Paolo et al. "The BDIM Agent Toolkit Design." 1997. 

w Mayfield, James et al. "Desiderata for Agent Communication Languages." March 27-29,1995. 

X Khedro, Taha et al. "Concurrent Endineering through Interoperable Software Agents. August 1994. 
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