
(19) United States 
US 20010054105A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0054105 A1 
FURUSAWA et al. (43) Pub. Date: Dec. 20, 2001 

(54) MESSAGE HANDLING METHOD, MESSAGE (21) Appl. No.: 09/092,130 
HANDLING APPARATUS, AMD MEMORY 
MEDIA FOR STORING A MESSAGE (22) Filed: J un- 5, 1998 
HANDLING APPARATUS CONTROLLING _ _ _ _ _ 

PROGRAM (30) Foreign Application Priority Data 

Jun. 12, 1997 (JP) ....................................... .. 09-3068697 

(76) Inventors: OSAMU FURUSAWA> Publication Classi?cation 
SAGAMIHARA-SHI (JP); AKIFUMI 
NAKADA, KAWASAKI-SHI (JP); (51) Int. Cl.7 ................................................... .. G06F 15/16 
TOSHIHIRO SUZUKI, (52) US. Cl. .......................................... .. 709/227; 709/202 
YOKOHAMA-SHI (JP); HAJIME 
TSUCHITANI, KAMAKURA-SHI (JP) (57) ABSTRACT 

The broker agent 121,123 inquires a facilitator agent 110 to 
Correspondence Address: recognize a service provider agent 131,133 Which is 
IBM CORPORATION involved in its oWn job. The broker agent 121, upon receiv 
3039 CORNWALLIS RD. ing from a regular agent a message packet indicating a 
DEPT. T81 / B503, PO BOX 12195 request for mediation of a job, analyzes the message packet 
REASEARCH TRIANGLE PARK, NC 27709 to judge the outline of the requested job and applies certain 
(US) conversion to the request message for sending it to the 

service provider agent Which is relevant to the request. The 
( * ) Notice: This is a publication of a continued pros- broker agent 121 receives a reply from the service provider 

ecution application (CPA) ?led under 37 
CFR 1.53(d). 

Message Packet 

agent 131,133 and sends it to the regular agent after applying 
certain conversion. 
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[Figure 5] 
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[Figure 7] 
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[Figure 8] 
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[Figure 9] 
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MESSAGE HANDLING METHOD, MESSAGE 
HANDLING APPARATUS, AMD MEMORY MEDIA 

FOR STORING A MESSAGE HANDLING 
APPARATUS CONTROLLING PROGRAM 

TECHNICAL FIELD OF THE INVENTION 

[0001] This invention relates to a data processing tech 
nique, and more particularly, to an improved data processing 
method for supporting communications among tWo or more 
nodes on a netWork in a distributed computer environment. 

BACKGROUND OF THE INVENTION 

[0002] There is a mobile agent technology in the art in 
Which an internal condition is moved as it is to a place Which 
is provided in a server existing on a netWork in a distributed 
computer environment to form an instruction in the place 
Where it moved to. Reference is made to US. Pat. No. 
5,603,031(PUPA 7-182174) and Fumihiko Nishida, Susumu 
Fujiwara et al’s “Latest Internet Technology, special edition 
of Nikkei Communication”, pp 104-117, Nikkei BP. 

[0003] Such mobile agent makes a contact to other agents 
in the moved-to place (a mobile agent or a resident agent) 
and may be served as appropriate. A place is a location 
provided by a server existing on the netWork to Which the 
agent moved and Which supports a contact among agents 
and absorbs the differences betWeen the hardWares and 
betWeen the platforms. 

[0004] The mobile agent technology enables a mobile 
agent to act as a proxy of a human being in handling jobs 
such as dynamically adjusting a schedule of internal meet 
ings in compliance With the schedule of attendees and status 
of reservation of conference rooms and acquiring desired 
information distributed on the netWork. 

[0005] In a prior art system (part of FIG. 11) Which makes 
a contact betWeen agents, a mobile agent 101 or a resident 
agent 103(a general agent Which requests a service is called 
a regular agent hereinafter), in requesting a service to service 
provider agents 131,133 Which have an ability to provide a 
service, inquires a facilitator agent 110 Which maintains an 
agent community 150 residing in that place of a service 
provider agents 131,133 Which have an ability of providing 
a service, and makes a contact to the service provider agents 
131,133 based on the information obtained from the inquiry. 

[0006] HoWever, because a service provider agent residing 
in community 150 Was registered in and maintained by the 
facilitator agent 110 in a form unique to each service 
provider agent, regular agents 101, 103 Which desired to 
receive a service had to ?nd service provider agents 131,133 
having an ability to provide its oWn service from a list of 
agents Which Was received from the facilitator agent 110. 

[0007] Also, the regular agents 101,103 had to inquire for 
each service provider that corresponds to respective service 
provider agents 131,133 from Which the service is received. 

[0008] Further, the regular agents 101,103 had to control 
themselves even in a stereotype processing and check the 
content and combination of requests depending on What 
request Was directed to What service provider. 

[0009] The regular agent had to build a desired process 
result based on the process result they received from each 
service provider. 
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[0010] Furthermore, it Was necessary to expand functions 
of the facilitator agent 110, and maintain the facilitator agent 
110 itself When attempting expansion of the service and 
halting the service in installation. 

[0011] It is an object of this invention to provide a com 
munication system Which is capable of dealing With inquir 
ies from agents ?exibly, suitably and at high speed. 

[0012] It is another object of this invention to provide a 
communication system Which reduces the amount of load 
born by users of agents. 

[0013] It is a further object of this invention to provide a 
communication system Which absorbs the difference 
betWeen service provider agents. 

[0014] It is still another object of this invention to provide 
a communication system Which enables a desired process 
result to be built based on a plurality of different process 
results received from each service provider agent. 

[0015] It is still a further object of this invention to provide 
a communication system Which enables a high speed opera 
tion by distributing tasks. 

[0016] It is a further object of this invention to provide a 
communication system Which is highly expandable by 
dynamically installing various agents. 

[0017] It is still a further object of this invention to reduce 
the Work and the time required for developing and main 
taining a program as much as possible in providing support 
to communication among agents. 

[0018] It is a further object of this invention to provide a 
communication system Which is capable of ?exibly dealing 
With conversations among agents. 

[0019] It is another object of this invention to provide a 
message processing system Which gives less load to a 
communication netWork. 

SUMMARY OF THE INVENTION 

[0020] In this invention, a plurality of different broker 
agents such as 121,123 are provided Which are customiZed 
to problem areas for processing, such as distributing and 
integrating tasks Which are the requests from regular agents. 
The broker agents 121,123 inquire the facilitator agent 110, 
receive a list of service provider agents 131,133 Which are 
relevant to their oWn jobs, and retain the list. The broker 
agent 121 Which receives a message packet requesting a 
mediation of a job from the regular agent 101 determines the 
outline of the requested job by analyZing the message packet 
and sends it to a service provider agent Which retains it as a 
list after certain conversion. The broker agent 121 receives 
a reply from the service provider agents 131,133 and trans 
mits it to the regular agent 101 after certain conversion. 

[0021] According to one aspect of this invention, a mes 
sage processing method is provided for execution by an 
agent community Which includes a regular agent for sending 
a message packet to request to process said message packet, 
a plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 
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[0022] (a) receiving a message packet sent from a regular 
agent, 

[0023] (b) determining Whether or not said received mes 
sage packet conforms to a predetermined format, 

[0024] @ inquiring said facilitator agent to inspect Whether 
or not a service provider agent having a predetermined 
service provider classi?cation information is available, 

[0025] (d) converting said received message packet, and 

[0026] (e) sending said converted message packet to the 
available service provider agent. 

[0027] As used in the claims of this patent speci?cation, 
“converting a message packet” shall mean a concept Which 
includes, beside replacing a part of data of a message 
packet(e.g., message type or ontology, in the preferred 
embodiment of this invention) With other data, extracting a 
part of data of a message packet(such as content in the 
preferred embodiment of this invention) and adding data to 
a message packet(including forWard processing to generate 
a message packet Which has a message packet in the 
preferred embodiment of this invention as a content). 

[0028] As used in the claims of this patent speci?cation, 
“sending a message packet to a service provider agent” shall 
mean a concept Which includes, for instance, not only 
sending from a sender directly to a service provider agent 
but also indirectly sending by utiliZing other resources 
including a facilitator agent. 

[0029] As used in the claims of this patent speci?cation, 
“service provider agent specifying information” shall mean 
all information Which enables access to a service provider 
agent and includes an agent name, object class name and 
address name as Well as a combination thereof. 

[0030] As used in the claims of this patent speci?cation, 
“service provider agent classi?cation information” shall 
mean all information Which speci?es the class of services 
provided by a service provider agent, and is a concept 
including all information Which identify an interpreter, a 
translator, a conversation check routine, a format check 
routine, an interpretation execution routine and an execution 
routine that are held by a service provider agent. In the 
preferred embodiment of this invention, this is a concept 
Which corresponds to an ontology information, a category 
information, a subcategory information, a message type 
information and a describing language information as Well 
as a combination thereof. 

[0031] According to another aspect of this invention, a 
message processing method is provided for execution by an 
agent community Which includes a regular agent for sending 
a message packet to request to process said message packet, 
a plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

[0032] (a) receiving a message packet sent from a regular 
agent, 

[0033] (b) inquiring said facilitator agent to inspect 
Whether or not a service provider agent having a predeter 
mined service provider classi?cation information is avail 
able, and 
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[0034] @ sending a data Which contains the content of said 
message packet to the available service provider agent. 

[0035] According to still another aspect of this invention, 
a message processing method is provided for execution by 
an agent community Which includes a regular agent for 
sending a message packet to request to process said message 
packet, a plurality of service provider agents for processing 
said message packet and a facilitator agent for maintaining 
a service provider agent specifying information and a ser 
vice provider agent classi?cation information, said method 
comprising the steps of; 

[0036] (a) receiving a message packet sent from a regular 
agent, and 

[0037] (b) instructing a service provider agent Which has 
a predetermined service provider agent classi?cation infor 
mation to send data including the content of said message 
packet to said facilitator agent. 

[0038] According to a further aspect of this invention, a 
message processing method is provided for execution by an 
agent community Which includes a regular agent for sending 
a message packet to request to process said message packet, 
a plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

[0039] (a) receiving a message packet sent from a regular 
agent, 

[0040] (b) determining Whether or not said received mes 
sage packet conforms a predetermined format, 

[0041] @ inquiring said facilitator agent to inspect Whether 
or not a service provider agent having a predetermined 
service provider classi?cation information is available, 

[0042] (d) converting said received message packet so as 
to correspond to said available service provider agent, and 

[0043] (e) sending said converted message packet to said 
available service provider agent. 

[0044] According to a still further aspect of this invention, 
a message processing method is provided for execution by 
an agent community Which includes a regular agent for 
sending a message packet to request to process said message 
packet, a plurality of service provider agents for processing 
said message packet and a broker agent Which retains a 
broker advertise table for maintaining a service provider 
agent specifying information that speci?es a service pro 
vider agent having a predetermined service provider agent 
classi?cation information, said method comprising the steps 
of; 

[0045] (a) receiving a message packet sent from a regular 
agent, 

[0046] (b) determining Whether or not a service provider 
agent having a predetermined service provider agent clas 
si?cation information is available With reference to the 
broker advertise table, and 

[0047] @ sending the content of said message packet to 
said available service provider agent. 



US 2001/0054105 A1 

[0048] According to a further aspect of this invention, a 
message processing method is provided for execution by an 
agent community Which includes a regular agent for sending 
a message packet to request to process said message packet, 
a plurality of service provider agents for processing said 
message packet and a broker agent Which retains a broker 
advertise table for maintaining a service provider agent 
specifying information that speci?es a service provider 
agent having a predetermined service provider agent clas 
si?cation information, said method comprising the steps of; 

[0049] (a) receiving a message packet sent from a regular 
agent, 

[0050] (b) determining Whether or not a service provider 
agent having a predetermined service provider agent clas 
si?cation information is available With reference to the 
broker advertise table, 

[0051] @ sending the content of said message packet to 
said available service provider agent. 

[0052] (d) receiving a response message packet from said 
available service provider agent, and 

[0053] (e) converting said received response message 
packet. 

[0054] According to a further aspect of this invention, a 
message processing method is provided for eXecution by an 
agent community Which includes a regular agent for sending 
a message packet to request to process said message packet, 
a plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

[0055] (a) receiving a message packet sent from a regular 
agent, 

[0056] (b) analyZing said received message packet to 
determine the service provider agent classi?cation informa 
tion, 

[0057] @ specifying a service provider agent Which cor 
responds to the determined service provider agent classi? 
cation information, 

[0058] (d) converting said received message packet, and 

[0059] (e) sending said converted message packet to the 
corresponding service provider agent. 

[0060] According to still further aspect of this invention, 
a message processing method is provided for eXecution by 
an agent community Which includes a regular agent for 
sending a message packet to request to process said message 
packet, a plurality of service provider agents for processing 
said message packet and a facilitator agent for maintaining 
a service provider agent specifying information and a ser 
vice provider agent classi?cation information, said method 
comprising the steps of; 

[0061] (a) receiving a message packet sent from a regular 
agent, 

[0062] (b) analyZing said received message packet to 
determine the service provider agent classi?cation informa 
tion, 
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[0063] @ specifying a service provider agent Which cor 
responds to the determined service provider agent classi? 
cation information, 

[0064] (d) converting said received message packet, 

[0065] (e) sending said converted message packet to the 
corresponding service provider agent, 

[0066] receiving a response message packet from said 
corresponding service provider agent, and 

[0067] (g) converting said received response message 
packet. 
[0068] According to still further aspect of this invention, 
a message processing method is provided for eXecution by 
an agent community Which includes a regular agent for 
sending a message packet to request to process said message 
packet, a plurality of service provider agents for processing 
said message packet and a facilitator agent for maintaining 
a service provider agent specifying information and a ser 
vice provider agent classi?cation information, said method 
comprising the steps of, 

[0069] (a) receiving a response message packet from said 
plurality of service provider agents, said response message 
packet being a process result of a message packet sent from 
a regular agent, 

[0070] (b) converting said received message packet, and 

[0071] @ sending said converted message packet to said 
regular agent. 

[0072] According to still further aspect of this invention, 
a community system is provided Which processes a message 
packet sent from a regular agent, said system comprising; 

[0073] (a) a plurality of service provider agents for pro 
cessing message packets, 

[0074] (b) a facilitator agent for maintaining the service 
provider agent specifying information and the service pro 
vider agent classi?cation information, and 

[0075] @ a broker agent for; 

[0076] (c-1) receiving a message packet sent from said 
regular agent, 

[0077] (c-2) determining Whether or not said received 
message packet conforms a predetermined format, 

[0078] (c-3) inquiring said facilitator agent to determine 
Whether or not a service provider agent having a predeter 
mined service provider agent classi?cation information is 
available, 

[0079] (c-4) converting said received message packet, and 

[0080] (c-S) sending said converted message packet to 
said available service provider agent. 

[0081] According to still further aspect of this invention, 
a community system is provided Which controls a plurality 
of service provider agents for processing a message packet 
sent from a regular agent, said system comprising; 

[0082] (a) a facilitator agent for maintaining the service 
provider agent specifying information and the service pro 
vider agent classi?cation information, and 

[0083] (b) a broker agent for; 
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[0084] (b-1) receiving a message packet sent from said 
regular agent, 

[0085] (b-2) inquiring said facilitator agent to determine 
Whether or not a service provide agent having a predeter 
mined service provider agent classi?cation information is 
available, and 

[0086] (b-3) sending data including the content of said 
message packet to said available service provider agent. 

[0087] According to still further aspect of this invention, 
a community system is provided Which processes a message 
packet sent from a regular agent, said system comprising; 

[0088] (a) a plurality of service provider agents for pro 
cessing message packets, 

[0089] (b) a facilitator agent for maintaining the service 
provider agent specifying information and the service pro 
vider agent classi?cation information, and 

[0090] @ a broker agent for; 

[0091] (c-1) receiving a message packet sent from said 
regular agent, and 

[0092] (c-2) instructing said facilitator agent to send data 
including the content of said message packet to a service 
provider agent having a predetermined service provider 
agent classi?cation information. 

[0093] According to one of the aspects of this invention, 
an agent community system is provided, said system com 
prising; 

[0094] 
[0095] (a) receiving a message packet sent from a regular 
agent, 

a broker agent for; 

[0096] (b) retaining a broker advertise table for maintain 
ing a service provider agent specifying information Which 
speci?es a service provider agent having a predetermined 
service provider agent information, among a plurality of 
service provider agents Which process said message packets, 

[0097] @ determining Whether or not a service provider 
agent having a predetermined service provider agent clas 
si?cation information is available With reference to said 
broker advertise table, and 

[0098] (d) sending data including the content of said 
message packet to said available service provider agent. 

[0099] According to a further aspect of this invention, an 
agent community system is provided, said system compris 
ing; 
[0100] (a) a regular agent for sending a message packet 
and requesting to process said message packet, 

[0101] (b) a plurality of service provider agents for pro 
cessing said message packet, 

[0102] @ a facilitator agent for maintaining a service 
provider specifying information and a service provider clas 
si?cation information, 

[0103] (d) a broker agent for; 

[0104] (d-1) receiving a response message packet from 
said plurality of service provider agents, said response 
message packet being a process result of a message packet 
sent from said regular agent, 
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[0105] (d-2) converting said received message packet, 

[0106] (d-3) sending said converted response message 
packet to said regular agent. 

[0107] According to a further aspect of this invention, an 
agent community system is provided Which includes a 
regular agent for sending a message packet to request to 
process said message packet, a plurality of service provider 
agents for processing said message packet, and a facilitator 
agent for maintaining a service provider specifying infor 
mation and a service provider classi?cation information, 
said system comprising; 

[0108] (a) means for receiving a message packet sent from 
a regular agent, 

[0109] (b) means for inquiring said facilitator agent to 
determine Whether or not a service provider agent having a 
predetermined service provider agent classi?cation informa 
tion is available, and 

[0110] @ means for sending data including the content of 
said message packet to said available service provider agent. 

[0111] According to a further aspect of this invention, an 
agent community system is provided Which includes a 
regular agent for sending a message packet to request to 
process said message packet, a plurality of service provider 
agents for processing said message packet, and a facilitator 
agent for maintaining a service provider specifying infor 
mation and a service provider classi?cation information, 
said system comprising; 

[0112] (a) means for receiving a message packet sent from 
a regular agent, and 

[0113] (b) means for instructing said facilitator agent to 
send data including the content of said message packet to a 
service provider agent Which has a predetermined service 
provider agent classi?cation information. 

[0114] According to a further aspect of this invention, a 
message processor comprising an agent community system 
is provided Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet, and a broker agent retaining a broker 
advertise table Which maintains a service provider agent 
specifying information that speci?es a service provider 
agent having a predetermined service provider agent clas 
si?cation information, said system comprising; 

[0115] (a) means for receiving a message packet sent from 
a regular agent, 

[0116] (b) means for determining Whether or not a service 
provider agent having a predetermined service provider 
agent classi?cation information is available With reference 
to said broker advertise table, and 

[0117] @ means for sending data including the content of 
said message packet to said available service provider agent. 

[0118] According to a further aspect of this invention, a 
message processor comprising an agent community is pro 
vided Which comprises a regular agent for sending a mes 
sage packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
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service provider agent specifying information and a service 
provider agent classi?cation information, said processor 
comprising; 
[0119] (a) means for receiving a message packet sent from 
said regular agents, 

[0120] (b) means for analyzing said receiver message 
packet to determine service provider agent classi?cation 
information, 

[0121] @ means for specifying a service provider agent 
corresponding to said determined service provider agent 
classi?cation information, 

[0122] (d) means for converting said received message 
packet, and 

[0123] (e) means for sending said converted message 
packet to said corresponding service provider agent. 

[0124] According to a further aspect of this invention, a 
message processor comprising an agent community is pro 
vided Which comprise a regular agent for sending a message 
packet and requesting to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said processor 
comprising; 

[0125] (a) means for receiving a response message packet 
from said plurality of service provider agent, said response 
message packet being a process result of a message packet 
sent from a regular agents, 

[0126] (b) means for converting said received response 
message packet, and 

[0127] @ means for sending said converted response mes 
sage packet to said regular agent. 

[0128] According to still further aspect of this invention, 
a recording media is provided Which stores therein a mes 
sage processing program for execution by a message pro 
cessor comprising a regular agent for sending a message 
packet to request to process said message packet, a plurality 
of service provider agents for processing said message 
packet and a facilitator agent for maintaining a service 
provider agent specifying information and a service provider 
agent classi?cation information, said program comprising; 

[0129] (a) a program code for instructing said message 
processor to receive a message packet sent from a regular 
agent, 

[0130] (b) a program code for instructing said message 
processor to inquire said facilitator agent to determine 
Whether or not a service provider agent having a predeter 
mined service provider agent classi?cation information is 
available, and 

[0131] @ a program code for instructing said message 
processor to send data including the content of said message 
packet to said available service provider agent. 

[0132] According to still further aspect of this invention, 
a recording media is provided Which stores therein a mes 
sage processing program for execution by a message pro 
cessor comprising a regular agent for sending a message 
packet to request to process said message packet, a plurality 
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of service provider agents for processing said message 
packet and a facilitator agent for maintaining a service 
provider agent specifying information and a service provider 
agent classi?cation information, said program comprising; 

[0133] (a) a program code for instructing said message 
processor to receive a message packet sent from a regular 
agent, and 

[0134] (b) a program code for instructing said message 
processor to send data including the content of said message 
packet to a service provider agent having a predetermined 
service provider agent classi?cation information. 

[0135] According to still further aspect of this invention, 
a recording media is provided Which stores therein a mes 
sage processing program for execution by a message pro 
cessor comprising a regular agent for sending a message 
packet to request to process said message packet, a plurality 
of service provider agents for processing said message 
packet and a broker agent retaining broker advertise table 
Which maintains a service provider agent specifying infor 
mation that speci?es a service provider agent having a 
predetermined service provider agent classi?cation informa 
tion, said program comprising; 

[0136] (a) a program code for instructing said message 
processor to receive a message packet sent from a regular 
agent, 

[0137] (b) a program code for instructing said message 
processor to determine Whether or not a service provider 
agent having a predetermined service provider agent clas 
si?cation information is available With reference to said 
broker advertise table, and 

[0138] @ a program code for instructing said message 
processor to send data including the content of said message 
packet to said available service provider agent. 

[0139] According to still further aspect of this invention, 
a recording media is provided Which stores therein a mes 
sage processing program for execution by a message pro 
cessor comprising a regular agent for sending a message 
packet and requesting to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said program com 
prising; 

[0140] (a) a program code for instructing said message 
processor to receive a message packet sent from a regular 
agent, and 

[0141] (b) a program code for instructing said message 
processor to analyZe said received message packet to deter 
mine the service provider agent classi?cation information, 

[0142] @ a program code for instructing said message 
processor to specify an service provider agent corresponding 
to said determined service provider agent classi?cation 
information, 

[0143] (d) a program code for instructing said message 
processor to convert said received message packet, and 

[0144] (e) a program code for instructing said message 
processor to send said converted message packet to said 
corresponding service provider agent. 
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[0145] According to still further aspect of this invention, 
a recording media is provided Which stores therein a mes 
sage processing program for execution by a message pro 
cessor comprising a regular agent for sending a message 
packet and requesting to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said program com 
prising; 

[0146] (a) a program code for instructing said message 
processor to receive a response message packet sent from 
said plurality of service provider agent, said response mes 
sage packet being a process result of a message packet sent 
from a regular agent, 

[0147] (b) a program code for instructing said message 
processor to convert said received response message packet, 
and 

[0148] @ a program code for instructing said message 
processor to send said converted response message packet to 
said regular agent. 

[0149] According to still further aspect of this invention, 
a recording media is provided Which retains a broker adver 
tise table for maintaining a service provider agent specifying 
information Which speci?es a service provider agent having 
a predetermined service provider agent classi?cation infor 
mation among a plurality of service provider agents Which 
process message packets sent from regular agents. 

[0150] According to still further aspect of this invention, 
a recording media is provided Which includes a broker agent 
for; 

[0151] (a) receiving a message packet sent from a regular 
agent, 

[0152] (b) retaining a broker advertise table to maintain a 
service provider agent specifying information Which speci 
?es a service provider agent having a predetermined service 
provider agent classi?cation information among a plurality 
of service provider agents Which process message packets, 

[0153] @ determining Whether or not a service provider 
agent having a predetermined service provider agent clas 
si?cation information is available With reference to said 
broker advertise table, and 

[0154] (d) sending data including the content of said 
message packet to said available service provider agent. 

BRIEF DESCRIPTION OF DRAWINGS 

[0155] FIG. 1 schematically shoWs an agent community 
Where the agent of this invention operates. 

[0156] FIG. 2 is a block diagram shoWing one embodi 
ment of the hardWare con?guration of one node on a 
distributed netWork Which comprises the agent community 
of this invention. 

[0157] FIG. 3 schematically shoWs an example of a mes 
sage packet of this invention. 

[0158] FIG. 4 is a schematic diagram shoWing an opera 
tional condition of each agent in a preferred embodiment of 
this invention. 
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[0159] FIG. 5 is a schematic diagram of a facilitator 
advertise table 151 and a broker advertise table 141 in a 
preferred embodiment of this invention. 

[0160] FIG. 6 is an object interaction diagram among the 
components in a preferred embodiment of this invention. 

[0161] FIG. 7 is an object interaction diagram among the 
components in a preferred embodiment of this invention. 

[0162] FIG. 8 is an object interaction diagram among the 
components in a preferred embodiment of this invention. 

[0163] FIG. 9 is a schematic diagram of a structure of the 
broker agent in a preferred embodiment of this invention. 

[0164] FIG. 10 is a schematic diagram of the agent 
community in the prior art. 

DETAILED DESCRIPTION 

[0165] The embodiment of this invention Will noW be 
described With reference to the draWings. With reference to 
FIG. 1, an agent community 150 is shoWn in Which the 
agents of this invention operate. Aplurality of mobile agents 
and resident agents exist in the agent community. Usually, 
the agent community is a netWork Which consists of a 
plurality of PCs. 

[0166] Regular agents 101,103 are mobile agents sent to 
the agent community 150 or resident agents resident in the 
agent community. The regular agent 101 is capable of 
conversing With other agents by sending out and receiving 
message packets described later. 

[0167] A facilitator agent 110 is an agent Which maintains 
the state of being alive or dead of a softWare agent(herein 
after simply called agent) Within the agent community and 
provides a list of agents existing in the agent community. 

[0168] A travel broker agent 121 is an agent Which con 
ducts various mediation relating to an ontology “travel”. An 
“ontology” is a background concept and vocabulary and 
includes all information to squeeZe a decision result and 
reduce a decision process in determining the content of 
transmitted information. 

[0169] Taking an ontology of traf?c reservation for 
example, an interpretation execution part like an interpreter 
receives a content “R, ?ight, Narita to Tacoma, 1997/07/06/ 
15:00-1997/07/06/18100”, checks for a predetermined for 
mat, executes a speci?c content interpretation routine, inter 
preting that “R” is a command Which instructs to make a 
reservation, gets access to a database in a given airline to 
execute a speci?c execution routine for checking the reser 
vation status. Finally, a reservation is made for a non 
smoking seat, economy, FlightXX26 for Tacoma, Seattle, 
departing Narita air port at 17:10 on Jul. 6, 1997 and the 
reservation is con?rmed to the sender. 

[0170] FIG. 2 schematically shoWs a hardWare con?gu 
ration at one of the nodes on a distributed netWork for 
forming an agent community existing on a distributed net 
Work environment shoWn in FIG. 1. Each node system 100 
includes a central processing unit(CPU) 1 and a memory 4. 
The CPU 1 and the memory 4 are connected to a hard disk 
drive 13 acting as an auxiliary storage via a bus 2. Storage 
media drives such as a ?oppy disk drive 20, hard disk drive 
13, 30, CD-ROM drive 26, 29, and MO drive 28 are 
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connected to the bus 2 through controllers including a ?oppy 
disk controller 19, an IDE controller 25 and an SCSI 
controller 27. 

[0171] A portable storage media such as a ?oppy disk is 
inserted to the storage media drive such as the ?oppy disk 
drive 20. Such ?oppy disk and other storage media of the 
hard disk drive 13 and the ROM 14 may have recorded 
therein a computer program Which provides instructions to 
the CPU in cooperation With an operating system to practice 
this invention, With the program being loaded into the 
memory 4. The computer softWare may be compressed or 
divided into multiple pieces for storage in multiple media. 

[0172] The node system 100 may be a system Which has 
a user interface hardWares, such as a pointing device (a 
mouse and a joy stick, etc.) 7 or a keyboard 6 for input and 
a display 12 for presenting a visual data to a user. Aparallel 
port 16 may be provided for connecting a printer. The node 
system 100 may have a modem connected thereto via a serial 
port 15 for connection to the netWork through the serial port 
15 and the modem or through a token ring or a communi 
cation adapter 18 to communicate With other computer 
systems. 

[0173] It Will be readily understood that this invention 
may be implemented in a conventional personal comput 
er(PC), a Workstation, a general purpose computer or a 
combination of them. It should be noted hoWever that these 
components are chosen as exemplary components and not 
all components are necessarily an indispensable component 
of the invention. Speci?cally, it is not necessary to install a 
user interface in the server side because the server can be 
remote-controlled so that it is enough to have a basic data 
processing function such as a CPU and a memory, and a 
communication function. 

[0174] The operating system in the node system 100 may 
be implemented by one Which supports on a standard basis 
a GUI multi-WindoWs environment such as WindoWsNT 

(trademark of Microsoft), WindoWs95(trademark of 
Microsoft), WindoWs3.X(trademark of Microsoft), 
OS/2(trademark of IBM), X-WindoW system(trademark of 
MIT) on AIX(trademark of IBM), and Solaris(trademark of 
Sun Micro Systems), as Well as one Which is for character 

base environment such as PC-DOS(trademark of IBM) and 
MS-DOS(trademark of Microsoft), and a real time OS such 
as OS/Open(trademark of IBM) and VXWorks(trademark of 
Wind River Systems, Inc.) Without being limited to any 
speci?c operating system environment. 

[0175] NoW, With reference to FIG. 3 and FIG. 4, the 
operation of each agent in the preferred embodiment of this 
invention is described. 

[0176] FIG. 3 schematically shoWs a message packet used 
in the preferred embodiment of this invention. 

[0177] In the preferred embodiment of this invention, a 
performative of an agent communication language (ACL) is 
used in the message type 301 contained in the message 
packet of FIG. 3. ACL is a high level language Which 
provides a communication among agents in a form that is 
close to human language. 

[0178] Included in these agent communication languages 
are ACL provided by FIPA(Foundation for Intelligent Physi 
cal Agents), KQML(KnoWledge Query Manipulation Lan 
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guage), and KIF(KnoWledge Interchange Format). KQML is 
laid open by “SEMANTICS FOR AN AGENT COMMU 
NICATION LANGUAGE, Yannis Labrou, A Doctoral Dis 
sertation for the PhD Defense Examination, Submitted to 
Defense Committee, at the Computer Science and Electrical 
Engineering Department (CSEE), University of Maryland 
Graduate School” and “TR CS-97-03, A Proposal for a neW 
KQML Speci?cation, Yannis Labrou and Tim Finin Feb. 3, 
1997”. 

[0179] Included in the performative of KQML Which is 
one of ACL are; 

[0180] ask-if, ask-all, stream-all, eos, tell, untell, deny, 
insert, uninsert, delete-one, delete-all, undelete, achieve, 
unachieve, advertise, unadvertise, subscribe, error, sorry, 
standby, ready, neXt, rest, discard, register, unregister, for 
Ward, broadcast, transport-address, broker-one, broker-all, 
recommend-one, recommend-all, recruit-one, recruit-all. 

[0181] A sender 303 is a sender of a message While a 
receiver 305 is a receiver of a message. 

[0182] A response ID 307 is an ID Which folloWs a 
preceding conversation. When an agent has a conversation 
With a plurality of parties, a plurality of conversation ID’s 
are allocated corresponding to the conversation threads 
Which Will be described later. 

[0183] A conversation ID 309 is an ID Which tells the 
conversation partner to respond With this ID. 

[0184] The describing language type 311 is information 
Which speci?es the language describing the content. The 
ontology 313 is information Which speci?es the ontology 
that the content speci?es. In the preferred embodiment of 
this invention, a ticket purchase ontology, a numerical 
calculation ontology and a yelloW page ontology, etc., are 
provided. 
[0185] The content 315 is the particular content of a 
message and contains softWare for forming instructions after 
it is moved to another place in the preferred embodiment of 
this invention. The content 315 may also internally contain 
a message packet for movement to another place via a 
relaying point. Then a From entry and a To entry are 
provided to indicate a true sender and a ?nal receiver, 
respectively, in the preferred embodiment of this invention. 

[0186] FIG. 4 schematically shoWs an operational condi 
tion in the preferred embodiment of this invention. 

[0187] In FIG. 4, each service provider agent 131, 133, 
135 reports to the facilitator agent 110 of a capability, the 
name and address each oWns upon installation into the agent 
community 150 and the reported information is stored in the 
facilitator advertise table 151. 

[0188] FIG. 5 schematically shoWs a facilitator advertise 
table 151 and a broker advertise table 141. The facilitator 
advertise table 151 holds message packets sent from agents 
Which are maintained by the facilitator agent 110(service 
provider agent, broker agent, regular agent, etc.) as shoWn in 
the ?gure. 

[0189] Included in each advertise message packet are; a 
message type 301 such as “broker-all” Which the agent can 
process, a describing language type 311 such as “anACL” 
Which is understandable to the agent, a classi?cation infor 
mation of the capabilities oWned by the agent such as the 
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type of interpreter Which the agent oWns(ontology 313) and 
the type of service Which the agent provides, like “travel”, 
and an agent specifying information including an agent 
name like “airlineA”, an address information to get access to 
the agent; like “WWWairlineA”, and a class name to start the 
agent like “airline-reservation”. 

[0190] Other agents existing in the agent community 150 
can point to a service provider agent Which has a desired 
capability With reference to the facilitator advertise table 151 
to send a request to process. 

[0191] The travel broker agent 121 extracts a service 
provider agent involved in the job it takes With reference to 
the facilitator advertise table 151 to generate a broker 
advertise table 141 Which has a structure similar to the 
facilitator advertise table 151. 

[0192] The difference betWeen the facilitator advertise 
table 151 and the broker advertise table 141 in the preferred 
embodiment of this invention lies only in that a service 
provider agent in Which a control object coincides a condi 
tion including a predetermined category, describing lan 
guage and ontology is extracted. Because the broker adver 
tise table 141 extracts only a speci?c classi?cation 
information(ontology only, category only, message type+ 
subcategory+describing language, etc.)to Which the service 
provider agent holding that table refers so that the broker 
advertise table only needs to control a minimum of infor 
mation required to get access to the corresponding service 
provider agent, it may be controlled as a table Which has a 
different structure from the facilitator advertise table 151. 

[0193] Further, With a provision of an advertise table 
Which is exactly the same as the facilitator advertise table 
151, a service provider agent Which meets a predetermined 
condition may be searched each time a process request is 
received from a regular agent. In the preferred embodiment 
of this invention, because the broker agent asks the facili 
tator agent 110 to forWard a process request to a service 
provider agent having a predetermined condition or to 
introduce a service provider agent having a predetermined 
condition each time it receives a process request from a 
regular agent, it does not retain the broker advertise table 
141. 

[0194] FIG. 6 is an object interaction diagram shoWing 
steps of registering a service provider agent in the broker 
advertise table 141 by accessing to a facilitator agent. 

[0195] At ?rst, the travel broker agent 121 registers “its 
oWn name(object name)”, “the place it is(URL,etc.)”, and 
“its oWn class name” in a life cycle control mechanism of the 
facilitator agent 110. 

[0196] Next, the travel broker agent 121 requests the 
facilitator agent 110 to introduce an agent (the facilitator 
agent itself in this case) Who registers a category, subcat 
egory, class name and agent name in the facilitator advertise 
table 151. 

[0197] The facilitator agent 110 searches a record Which 
Was advertised prior to the request and, in ?nding an agent 
Which matches the condition, generates a message packet 
having that advertise record as a content for return to the 
broker agent. 

[0198] Because the broker agent 121 knoWs that the 
ansWer is the facilitator agent 10 itself, it throWs a message 
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packet of insert to the facilitator agent 110 for it to enter the 
information of the agent 121 in the database Which is held 
by the facilitator agent 110. 

[0199] The travel broker agent 121 then advertises its 
capability, i.e., expresses that “can ansWer that it throWs a 
message in the form of broker-all(ask-all(:ontology=Travel, 
content=(?ight . . . to itself”. 

[0200] The travel broker agent 121 tells the facilitator 
agent 110“introduce(recommend-one) an agent Who can 
subscribe ask-all to an agent Who has information :?ight in 
the content With YelloWPage ontology”. 

[0201] Because the travel broker agent 121 knoWs that the 
facilitator agent 110 has the capability from the ansWer 
returned therefrom, it throWs to the facilitator agent 
110“subscribe(ask-all(:ontology=YelloWPage, :content 
(:?ight . . . )))”. 

[0202] Because there is no advertise record that matches 
this query presently, the content of the tell ansWer is nothing. 
For subscribe, one tell is immediately returned to notify the 
current status of the facilitator advertise table 151. 

[0203] One service provider agent then arises, registers 
itself to the facilitator agent 110 and asks for a partner to 
Which it can insert its information. 

[0204] Since the service provider agent knoWs that the 
ansWer from the facilitator agent 110 is the facilitator agent 
110, it inserts its information to the facilitator advertise table 
151 of the facilitator agent 110. 

[0205] Because one service provider arose and the data 
base in the facilitator agent 110 Was updated, the facilitator 
agent 110, in detecting this, scans its oWn table for an agent 
Who has subscribed to this information. In this example, the 
broker agent 121 is found and it sends a tell message as a 
noti?cation to the broker agent 151. 

[0206] Because the above described service provider 
agent is adopted in the registering procedure in the preferred 
embodiment of this invention, introduction of the broker 
agent and service provider agent can be dynamically dealt 
With. HoWever, it is to be noted that such a system Which can 
dynamically deal With introduction of the service provider 
agent and the broker agent is only one aspect of the preferred 
embodiment of this invention and the broker agent can 
simply access to the facilitator agent 110 upon introduction 
or start to extract necessary information or select informa 
tion after all agent information have been received to 
establish a status in Which necessary information is available 
to the broker agent. 

[0207] An operational condition of the broker agent Which 
received a process request from a regular agent in the 
preferred embodiment of this invention is next described 
With reference to the object interaction diagram in FIG. 7 
and FIG. 8. 

[0208] First at step 1, a regular agent 101 asks the facili 
tator agent 110 for the location of the travel broker agent 121 
and receives at step 2 the reply based on the information of 
the facilitator advertise table 151. 

[0209] Next at step 3, the regular agent 101, knoWing the 
location of the travel broker agent 121, sends to the broker 
agent 121 a request “have all agents Whose ontology is 
Travel and Who can ansWer When asked about a ?ight 
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information of an airplane take (broker) this job”. The 
:language to broker-all at this time is kqml and the ontology 
is travel-ontology. Thus a travel interpreter Which is one of 
interpreters Which are held by the travel broker agent 121 
Will be designated and take over processing. 

[0210] The travel interpreter of the travel broker agent 121 
internally converts the message broker-all at step 3 to 
recruit-all(meaning hiring an agent) and throWs a request at 
steps 4 & 5 to each service provider agent Who represents in 
advance the capability by advertise performative. 

[0211] Each service provider agent returns information in 
return to this. In forWard performative, the originator of the 
message is described in the :from keyWord in the message 
packet. In the preferred embodiment of this invention, a 
reply is neglected if no reply is returned Within some given 
time period. 

[0212] The travel broker agent 121 converts information 
from each service provider to a list structure and returns it 
at step 8 to the regular agent Which is a client. 

[0213] FIG. 8 is an object interaction diagram shoWing an 
operational condition of a broker agent Which received a 
process request from a regular agent in the preferred 
embodiment of the invention. 

[0214] In FIG. 8, at step 1, the regular agent 101 ?rst 
requests the travel broker agent “to hire(recruit-one) an 
agent Whose ontology is Travel and Who is capable of 
ansWering When asked about a ?ight information of air 
planes, and of being subscribed, and lets it do this job. 

[0215] The travel broker agent 121, upon receiving this 
request, queries at step 2 the facilitator agent 110 of Whether 
or not “an agent Whose ontology is Travel and Who is 
capable of ansWering When asked about a ?ight information 
of air planes, and of being subscribed” eXists in the com 
munity. 

[0216] The travel broker agent 121, at step 3, When ?nding 
the party it sought for, throWs at step 4, a subscribe request 
packed in forWard to the service broker agent. At this time 
the message packet is converted and an ontology of the 
content is made to Travel. The innermost content is pro 
cessed by an interpreter oWned by an airline agent Who is a 
service provider. 

[0217] The airline agent, upon receiving this, sends the 
?ight information directly to the regular agent 101 at step 5. 
In addition, it noti?es the regular agent 101 of any update of 
the ?ight information. 

[0218] In the embodiment so far described, While the 
broker agent 121 requested a service provider agent of the 
same class to process and received and converted the 
process result(in the second embodiment, the service pro 
vider agent returned a reply directly to the regular agent), a 
manner in Which a service provider agent Which conducts a 
different kind of processing is requested to process Will be 
neXt described, taking a reservation of a conference room for 
eXample. 

[0219] In this eXample, a message packet contains infor 
mation such as reservation ontology and roomReservation 
ontology, etc. 

[0220] The reservation ontology has keyWords including a 
start time, ending time, and attendees list While the room 
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Reservation ontology is de?ned as a loWer level of ontology 
of reservation ontology and has keyWords including a list of 
attendees to the conference, the ?oor Where the room is and 
the room number, etc. 

[0221] In the preferred embodiment of this invention, a 
broker Which controls the roomReservation ontology has a 
logic Which interprets in the folloWing Way. 

[0222] Logic 1: prepare a message packet like an ask-if 
message containing a schedule of the attendees betWeen the 
start time and the ending time and give it to a calendar agent 
Which controls the schedule of each attendee in the attendees 
list to see the schedule. 

[0223] Logic 2: prepare an achieve message if the sched 
ule is open and send and lock it (With or Without time limit). 

[0224] Logic 3: prepare a sorry message if the reply from 
other calendar agents tells “the time frame is not open” and 
return it to the client. 

[0225] Logic 4: the broker agent prepares an achieve 
message again if the client folloWs With a conversation 
message Which tells to change the time and give it to the 
calendar agents to unlock each calendar agent. 

[0226] Logic 5: prepare a message packet like an ask-if 
message for the availability of conference rooms if the time 
of all calendar agent is open and give it to a conference room 
reservation agent to ask. The conference room reservation 
agent is treated in the same Way as other calendar agents and 
is only asked about available time. This is repeated While the 
time of all agent is open or is suitably left to an operator’s 
interaction of a client. Alternatively, it is possible to display 
a table of sum of available time for each agent. 

[0227] Logic 6: prepare an achieve message packet and 
send a reservation if the time is open. 

[0228] Logic 7: prepare a sorry message if the time is not 
open and return it to the client. In this case, an operator’s 
judgment intervenes. Like the logic 4, the operator of the 
client Will take some other action like changing the request. 

[0229] An implementation of a broker agent in the pre 
ferred embodiment of this invention is noW described With 
reference to FIG. 9. In implementing the broker agent, an 
agent is provided in Which :language is kqml and ontology 
is kqml-ontology as a default behavior to broker-one, bro 
ker-all, recommend-one, recommend-all, recruit-one, 
recruit-all, etc. 

[0230] The class Which has this default behavior is named 
kqmlInterpreter class and has, as a method, broker-one, 
broker-all, recommend-one, recommend-all, recruit-one, 
recruit-all and ones corresponding to other performative. 
The broker agent is formed by subclassing this class and 
overriding the method to realiZe processing Which is unique 
to the problem area. 

[0231] A loWer subclass in FIG. 9 ?rst receives a request 
from the client and conducts a process Which is unique to 
travel-ontology for eXample. Note that the content is 
described With kqml in this case. KqmlInterpreter class 
supports; 

[0232] register, unregister, ask-one, ask-all, tell, insert, 
delete-one, advertise, unadvertise, recommend-all, recom 
mend-one, sorry, error, subscribe, discard, forWard, broker 
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one, broker-all, recruit-one, recruit-all. They belong to either 
one of LifeCycle ontology, YelloWPage ontology and kqml 
ontology. In subclassing, an appropriate class Will be sub 
classed. 

Advantage of the Invention 

[0233] As described above, this invention provides a com 
munication system Which is capable of ?exibly and 
promptly dealing With a query from an agent. 

[0234] In another aspect of this invention, a communica 
tion system is provided Which reduces the amount of load 
born by users of agents. 

[0235] In a further aspect of this invention, a communi 
cation system is provided Which absorbs the difference 
betWeen service provider agents. 

[0236] In still another aspect of this invention, a commu 
nication system is provided Which enables a desired process 
result to be built based on a plurality of different process 
results received from each service provider agent. 

[0237] In still further aspect of this invention, a commu 
nication system is provided Which enables a high speed 
operation by distributing tasks. 

[0238] In a further aspect of this invention, a communi 
cation system is provided Which is highly expandable by 
dynamically installing various agents. 

[0239] In still further aspect of this invention, the Work 
and the time required for developing and maintaining a 
program are reduced as much as possible in providing a 
support to communication among agents. 

[0240] In a further aspect of this invention, a communi 
cation system is provided Which is capable of ?exibly 
dealing With conversations among agents. 

[0241] In another aspect of this invention, a message 
processing system is provided Which gives less load to a 
communication netWork. 

What is claimed: 
1. Amessage processing method for execution by an agent 

community Which includes regular agents for sending mes 
sage packets to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b)determining Whether or not said received message 
packet conforms a predetermined format, 

(c) inquiring said facilitator agent to inspect Whether or 
not a service provider agent having a predetermined 
service provider classi?cation information is available, 

(d) converting said received message packet, and 

(e) sending said converted message packet to the available 
service provider agent. 

2. Amessage processing method for execution by an agent 
community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
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message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b) inquiring said facilitator agent to inspect Whether or 
not a service provider agent having a predetermined 
service provider classi?cation information is available, 
and 

(c) sending a data Which contains the content of said 
message packet to the available service provider agent. 

3. Amessage processing method for execution by an agent 
community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider er agent specifying information and a 
service provider agent classi?cation information, said 
method comprising the steps of, 

(a) receiving a message packet sent from a regular agent, 
and 

(b) instructing a service provider agent Which has a 
predetermined service provider agent classi?cation 
information to send data including the content of said 
message packet to said facilitator agent. 

4. Amessage processing method for execution by an agent 
community Which includes a regular agent for sending a 
message packet and a request to process said message 
packet, a plurality of service provider agents for processing 
said message packet and a facilitator agent for controlling a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b) determining Whether or not said received message 
packet conforms a predetermined format, 

(c) inquiring said facilitator agent to inspect Whether or 
not a service provider agent having a predetermined 
service provider classi?cation information is available, 

(d) converting said received message packet according to 
correspond to said available service provider agent, and 

(e) sending said converted message packet to said avail 
able service provider agent. 

5. Amessage processing method for execution by an agent 
community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a broker agent Which retains a broker 
advertise table for maintaining a service provider agent 
specifying information that speci?es a service provider 
agent having a predetermined service provider agent clas 
si?cation information, said method comprising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b) determining Whether or not a service provider agent 
having a predetermined service provider agent classi 
?cation information is available With reference to the 
broker advertise table, and 
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@ sending the content of said message packet to said 
available service provider agent. 

6. Amessage processing method for execution by an agent 
community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a broker agent Which retains a broker 
advertise table for maintaining a service provider agent 
specifying information that speci?es a service provider 
agent having a predetermined service provider agent clas 
si?cation information, said method comprising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b) determining Whether or not a service provider agent 
having a predetermined service provider agent classi 
?cation information is available With reference to the 
broker advertise table, 

@ sending the content of said message packet to said 
available service provider agent. 

(d) receiving a response message packet from said avail 
able service provider agent, and 

(e) converting said received response message packet. 
7. Amessage processing method for execution by an agent 

community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b) analyZing said received message packet to determine 
the service provider agent classi?cation information, 

@ specifying a service provider agent Which corresponds 
to the determined service provider agent classi?cation 
information, 

(d) converting said received message packet, and 

(e) sending said converted message packet to the corre 
sponding service provider agent. 

8. Amessage processing method for execution by an agent 
community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 

plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining 
a service provider agent specifying information and a 
service provider agent classi?cation information, said 
method comprising the steps of; 

(a) receiving a message packet sent from a regular agent, 

(b) analyZing said received message packet to determine 
the service provider agent classi?cation information, 

@ specifying a service provider agent Which corresponds 
to the determined service provider agent classi?cation 
information, 

(d) converting said received message packet, 

(e) sending said converted message packet to the corre 
sponding service provider agent, 
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(f) receiving a response message packet from said corre 
sponding service provider agent, and 

(g) converting said received responsee message packet. 
9. Amessage processing method for execution by an agent 

community Which includes a regular agent for sending a 
message packet to request to process said message packet, a 
plurality of service provider agents for processing said 
message packet and a facilitator agent for maintaining a 
service provider agent specifying information and a service 
provider agent classi?cation information, said method com 
prising the steps of; 

(a) receiving a response message packet from said plu 
rality of service provider agents, said response message 
packet being a process result of a message packet sent 
from a regular agent, 

(b) converting said received message packet, and 

@ sending said converted message packet to said regular 
agent. 

10. A community system Which processes a message 
packet sent from a regular agent, said system comprising; 

(a) a plurality of service provider agents for processing 
message packets, 

(b) a facilitator agent for maintaining the service provider 
agent specifying information and the service provider 
agent classi?cation information, and 

@ a broker agent for; 

(c-1) receiving a message packet sent from said regular 
agent, 

c-2 determinin Whether or not said received messa e g g 
packet conforms a predetermined format, 

(c-3) inquiring said facilitator agent to determine Whether 
or not a service provider agent having a predetermined 
service provider agent classi?cation information is 
available, 

(c-4) converting said received message packet, and 

(c-S) sending said converted message packet to said 
available service provider agent. 

11. A community system Which controls a plurality of 
service provider agents for processing a message packet sent 
from a regular agent, said system comprising; 

(a) a facilitator agent for maintaining the service provider 
agent specifying information and the service provider 
agent classi?cation information, and 

(b) a broker agent for; 

(b-l) receiving a message packet sent from said regular 
agent, 

(b-2) inquiring said facilitator agent to determine Whether 
or not a service provider agent having a predetermined 
service provider agent classi?cation information is 
available, and 

(b-3) sending data including the content of said message 
packet to said available service provider agent. 

12. A community system Which maintains a plurality of 
service provider agents for processing a message packet sent 
from a regular agent, said system comprising; 








