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The customer agent 9 transmits a search request iSa to a
manager 4, which in turn transmits a search request 1556 to
a shop agent 5. The shop agent 5 transmits a product
information service message 16a to the manager 4. The
manager 4 transmits a product information service message
1Gb to the customer agent 9 and a product information
service message 1Gc to a shop agent 17. Eased on the thus
monitored product information service message i6c, the
shop agent 17 generates an associated information service
message 18a and transmits it to the manager 4. The manager
4 then transmits an associated information service message
185 to the customer agent 9.
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COMPUTER SYSTEM, MESSAGE MONITORING
METHOD AND ASSOCIATED MESSAGE
TRANSMISSION METHOD

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of U.S. appli-
cation Ser. No. 09/846,574 filed May 1, 2001, which is a
divisional of U.S. application Ser. No. 09/090,321 filed Jun.
4, 1998, both of which are incorporated by reference herein
in their entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] This invention relates to a mobile agent technique,
and in particular, to a mechanism for monitoring the inter-
action between mobile agents in a virtual mall using mobile
agents.

[0004] 2. Description of Related Art

1. Field of the Invention

[0005] A mobile agent includes program code f or execut-
ing an operation, and data, such as the results of processing,
for representing the condition of the mobile agent. In an
agent execution environment provided for a computer con-
nected to a computer network, a mobile agent interacts with
another mobile agent by exchanging messages and by per-
forming necessary processing. Further, the mobile agent can
move to an execution environment in another computer by
itself as needed.

[0006] Interaction between mobile agents is effected by
the exchange of a message object or by a method call. The
conventional interaction between the agents is not disclosed
to a third agent, and a mechanism for monitoring the
interaction between the other agents by a third agent has not
been proposed.

[0007] While problems relative to security and privacy
may arise from the disclosure of the message contents, some
benefits may accrue from opening the interactive transaction
process to other agents. Consider, for example, a virtual mall
where a seller (shop agent) and -a buyer (customer agent)
exchange product information. The shop agent has product
data, and returns a listing of available products upon the
reception of a search request from the customer agent.
Conventionally, the messages exchanged during such an
interactive process are not disclosed, but if the searching
contents for a product to be purchased is disclosed, various
agents for interrupting to a simple product search can be
implemented. For example, an advertising agent, which is an
agent for providing associated information, may introduce to
the customer agent products associated with a product
searched for. Also, an agent that can provide similar prod-
ucts may transmit a message representing that products are
available that are similar to a product searched for, or a
statistics agent may monitor the statistics for a product
search at a virtual mall and transmit them to a customer
agent. The customer agent can then employ such informa-
tion to acquire more product information and purchase the
best product available.

[0008] Although a mobile agent is described in detail in,
for example, U.S. Pat. No. 5,603,031, issued Feb. 11, 1997,
entitled “System and Method For Distributed Computation
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Based Upon the Movement, Execution, and Interaction of
Processes in a Network”, by White et al. (Japanese Unex-
amined Patent Publication No.: Hei 7-182174), a process for
the disclosure of the contents of messages is not described.
A mobile agent according to the above patent and a mobile
agent according to the present invention differ in various
ways.

OBIECTS AND ADVANTAGES OF THE
INVENTION

[0009] Tt is an object and advantage of this invention to
provide a mechanism for disclosing an interaction between
mobile agents.

[0010] Further objects and advantages of this invention
will become more apparent from a consideration of the
drawings and ensuing description.

SUMMARY OF THE INVENTION

[0011] The foregoing and other problems are overcome
and the objects of the invention are realized by methods and
apparatus in accordance with embodiments of this invention.

[0012] To achieve the objects of the present invention, an
execution environment for mobile agents is disclosed that
includes a monitor mechanism for monitoring a message
transmitted by an agent. The monitor mechanism may be
operated by a manager agent. The monitor mechanism may
be included in the execution environment.

[0013] The manager agent receives a message from a
source agent of the message and transfers the message to a
destination agent. The manager agent relays messages, and
transmits messages from a specific agent to agents other than
a destination agent.

[0014] The manager agent can also perform a registration
function in response to receiving a registration message
from an agent that has begun its activity in the execution
environment. The registration function causes the manager
agent to register a source agent of the registration message.

[0015] The registration message includes an agent type of
the source agent of the registration message. The registration
function of the manager agent can perform a registration
process in correspondence with the agent type.

[0016] In response to receiving a monitor registration
message from a registering agent, the manager agent can
perform a function for registering the registering agent of the
monitor registration message and a condition. The condition
is included in the monitor registration message and specifies
a condition of messages transmitted from another agent that
are to be transmitted to the registering agent that has begun
its activity in the execution environment.

[0017] This registering function can include means for
determining whether the condition in the monitor registra-
tion message is already registered in the manager agent, and
means for, when the condition is already registered, storing
the registering agent in correspondence with the condition.

[0018] Upon the reception of a message from a specific
agent, the transferring function may search for registered
condition by contents of the message. When there exists a
condition that matches the contents of the message, the
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transferring function may transmit the message to a regis-
tering source agent of the condition.

[0019] The execution environment may be a virtual mall,
for example, or may be another type of execution environ-
ment. In the virtual mall, agent types are a customer agent
and a shop agent.

[0020] The present invention will be explained by using a
manager agent. The present invention can be designed so
that an agent has a device for transmitting a registration
message for requesting its registration to the manager agent.

[0021] In addition, the agent can include a data storage for
storing a condition of messages to be transferred to itself by
the manager agent and transmitted by another agent; and a
device for transmitting the condition as a monitor registra-
tion message to the manager agent.

[0022] The agent can further include a device for receiving
a message transmitted from another agent; when the
received message is a message addressed to a different
agent, a device for preparing an associated message that
includes contents associated with the received message; and
a device for transmitting the associated message to the
different agent. This agent is, for example, a shop agent.

[0023] The device for preparing the associated message
may include a device for checking the contents of a received
message and for extracting holding information concerning
the contents of the received message; and a device for
converting the holding information into the form of a
message.

[0024] The above described invention can be understood
as a processing flow, and can be implemented as a computer
program for performing the above described processing. It
would be obvious to one having ordinary skill in the art that
the computer program can be stored in a storage medium,
such as a CD-ROM or a floppy disk.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above set forth and other features of the
invention are made more apparent in the ensuing Detailed
Description of the Invention when read in conjunction with
the attached Drawings, wherein:

[0026]
mall;

FIG. 1 is a schematic diagram illustrating a virtual

[0027] FIG. 2 is a diagram showing a specific interaction
example, including monitoring;

[0028] FIG. 3 is a diagram showing the processes for a
shop agent, a manager agent and a customer agent;

[0029] FIG. 4 is a diagram showing the processes for the
shop agent, the manager agent and the customer agent;

[0030] FIG. 5 is a diagram showing the processes for the
shop agent, the manager agent and the customer agent;

[0031] FIG. 6 is a diagram illustrating in detail the cus-
tomer agent;

[0032] FIG. 7 is a diagram illustrating in detail the shop
agent;

[0033] FIG. 8 is a diagram illustrating in detail the man-
ager agent,
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[0034]
example;

FIG. 9 is a diagram showing a product description

[0035] FIG. 10 is a diagram showing a product search
condition description example;

[0036] FIG. 11 is a diagram showing a monitor condition
description example;

[0037] FIG. 12 is a flowchart and diagram showing an
example for inputting product search conditions at the
customer terminal;

[0038] FIG. 13 is a flowchart and diagram showing an
example for inputting product information at the shop ter-
minal;

[0039] FIG. 14 is a flowchart for processing for registra-
tion to the manager agent;

[0040] FIG. 15 is a flowchart for the processing to register
a monitor condition with the manager agent;

[0041] FIG. 16 is a diagram illustrating the transmission
of messages between the customer agent, the shop agent and
the manager agent;

[0042] FIG. 17 is a flowchart showing the processing for
the transfer of a message from the manager agent to a third
agent;

[0043] FIG. 18 is a flowchart showing the processing for
the generation and transmission of associated information by
the shop agent;

[0044] FIG. 19 is a diagram illustrating a description
example for an associated product;

[0045] FIG. 20 is a flowchart showing the processing
required when the agents withdraw from the virtual mall;

[0046] FIG. 21 is a diagram illustrating a result display
example for an agent that is returned to the customer
terminal; and

[0047] FIG. 22 is a diagram illustrating a result display
example for an agent that is returned to the shop terminal.

[0048] Identically labeled elements appearing in different
ones of the above described figures refer to the same
elements but may not be referenced in the description for all
figures.

DETAILED DESCRIPTION OF THE
INVENTION

[0049] The preferred embodiment of the present invention
will now be described referring to the accompanying draw-
ings. FIG. 1 is a block diagram illustrating a virtual mall 1
having a monitor mechanism of the present invention. A
shop agent 5a¢ and a customer agent 9a are generated at the
respective terminals 2 and 3 and are transmitted to the virtual
mall 1 via a network. The virtual mall 1 is an environment
in which agents can be active, i.e., an execution environment
for agents. A user of an agent understands that a call from his
or her agent will be monitored by another agent that then
transmits his or her agent to this market.

[0050] The execution environment of the agent can be
constructed from a computer that includes one or more
processors, a main memory and storage devices, such a hard
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disk drive, and can execute various programs. The computer
also includes a communication adapter for communicating
via a network 3.

[0051] In FIG. 1, a shop terminal 2 is operated by a shop
owner or employee. The shop terminal 2 generates a shop
agent Sa.

[0052] The shop agent Sa includes user interface means 6
for supporting input from a user of product information,
product data area 7 for storing product information, and
means 8 for providing product information to a customer
agent 9a. A customer terminal 3 is operated by a customer.
The customer terminal 3 generates the customer agent 9a.
The customer agent Sa includes user interface means 10 for
inputting specifications for a desired product; a mechanism
11 for holding a search request (search conditions); and
information acquisition means 12 for transmitting the search
request to the shop agent Sa.

[0053] The agents 5b and 95 are the same as the respective
agents 5a and 9a and are transmitted to the virtual mall 1
across transmission paths 13 and 14. The virtual mall 1
includes a manager 4 for managing interaction between
agents. A message, such as a search request 15 or product
service message 16, issued by one agent is transmitted via
the manager 4 to another agent. The customer terminal 3 and
the shop terminal 2 can be constructed from a conventional
computer system, and the generation of agents, and the input
to the agents and display of output from the agent to a user
are performed by these terminals.

[0054] The processing in FIG. 1 will now be explained.
First, the shop terminal 2 generates the shop agent 5a, and
a user of the shop terminal 2 inputs product information
using the user interface means 6. When the input is com-
pleted, the product information is held in the product data
area 7, and the shop agent Sa is transmitted to the virtual
mall 1 across the transmission path 13. Then, the customer
terminal 3 generates the customer agent 9a, and a user of the
customer terminal 3 inputs search conditions (a search
request) 11 using the user interface means 10. The customer
agent 9q is transmitted to the virtual mall 1

[0055] across the transmission path 14. At the virtual mall
1, a received customer agent 95 generates a message 15
based on the search conditions 11, and transmits it to a shop
agent Sb. At this time, the message 15 is first transmitted to
the manager 4, which in turn transmits the message 15 to the
shop agent Sb. The shop agent Sb extracts the search request
1). from the message 15, and based on this, finds a product
that satisfies the condition from the product data area 7 of the
agent Sb. The shop agent 55 generates a message 16,
including a product list, and transmits it to the customer
agent 9b. For this process, the message 16 is first transmitted
to the manager 4, which thereafter transmits the message 16
to the customer agent 94.

[0056] FIG. 2 is a diagram showing the processing, during
the product search in FIG. 1, that another agent monitors the
interactive process and interrupts it. In FIG. 2, a manager 4,
a shop agent 5 and a customer agent 9 are the same as those
in FIG. 1, while another shop agent 17, which differs from
the shop agent 5, monitors the interactive process and issues
an interrupt. First, the customer agent 9 transmits a search
request iSa to the manager 4. The manager 4 receives the
search request 15a and transmits a search request 155 to the
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shop agent 5. The shop agent 5 receives the search request
155 and transmits a product information service message
164 to the manager 4. The manager 4 receives the product
information service message 16a and transmits a product
information service message 165 to the customer 9.

[0057] Additionally, the manager 4 transmits a product
information service message 16c¢ to the shop agent 17. In
accordance with the thus monitored product information
service message 16¢, the shop agent 17 generates an asso-
ciated information service message 18a and transmits it to
the manager 4. The manager 4 receives the associated
information service message 184 and transmits an associated
information service message 185 to the customer agent 9.

[0058] FIGS. 3, 4 and 5 are diagrams showing the pro-
cessing performed in the virtual mall 1. As shown in block
5 of FIG. 3, the shop agent 5 is first generated at the shop
terminal 2. The shop agent 5 accepts product data input by
a user at block 19. The shop agent S and the input product
data then move, at block 20, to the virtual mall 1. When the
shop agent 5 arrives at the virtual mall 1, it initiates, at block
21, registration relative to the manager 47 The manager 4
receives a registration request 22 and registers the shop
agent S. The customer agent 9 is generated at the customer
terminal 3. The customer agent 9 accepts search conditions
input by the user at block 23, and, with the input search
request 24, moves to the virtual mall 1. When the customer
agent 9 arrives at the virtual mall 1, it initiates registration
relative to the manager 4, at block 25. The manager 4
receives a registration request 26 and registers the customer
agent 9.

[0059] In FIG. 4, the shop agent 5 performs a registration
process at block 27 of a monitor condition. During the
registration process a monitor condition message 28 is
transmitted to the manager 4. Following this, the shop agent
S performs, at block 29, a message transmission process to
transmit a message 30 to the manager 4. When a message 32
issued by another agent is transmitted by the manager 4, a
message reception process at block 31 is performed by the
shop agent 5. The message transmission process of block 29
and the message reception process of block 31 are repeated
as shown by arrow 33. When the customer agent 9 performs
a monitor condition registration process at block 34, a
monitor condition 35 is transmitted to the manager 4. Then,
the customer agent 9 performs a message transmission
process at block 36 to transmit a message 37 to the manager
4. When a message 39 issued by another agent is transmitted
by the manager 4, a message reception process at block 38
is performed. The above message transmission process at
block 36 and the message reception process at block 38 are
repeated as shown by arrow 40.

[0060] InFIG. 5, the shop agent S performs a withdrawal
notification process at block 41 to transmit an erasure
request 42~to the manager 4. The shop agent 5 performs a
moving process at block 43 to move from the virtual mall 1
to the shop terminal 2. Following this, the shop agent S
displays, at block 44, the result of the performance at the
shop terminal 2. The customer agent 9 performs a with-
drawal notification process at block 45 to transmit an erasure
request 46 to the manager 4. The customer agent 9 then
performs a moving process at block 47 to move from the
virtual mall 1 to the customer terminal 3.

[0061] The customer agent 9 then displays, at block 48,
the result of the performance at the customer terminal 3.
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[0062] FIG. 6 is a diagram illustrating the arrangement of
the customer agent 9. In FIG. 6, the customer agent 9
comprises user interface means 10, data 51, and procedures
59. The user interface means 10 includes a search condition
input screen 49 to which a customer inputs search condi-
tions, and a search result output screen SO on which the
result of a search is displayed. The data Si includes a home
address 52, which identifies the location at which the agent
is generated, i.e., the location of the customer terminal 3; a
destination address 53, which identifies the location of the
destination virtual mall 1; a manager id 54, which identifies
the manager 4; a shop id 55, which identifies a shop agent
of which a search is requested; a search condition 56, for
holding a search request input by the customer; a product list
57, on which information obtained by the search is stored;
and associated information 58, which is information con-
cerning associated products. Not all of the data are neces-
sarily stored, or necessarily employed. The procedures 59
include an input screen display procedure 60 for displaying
the search condition input screen 49; an input data storage
procedure 61 for storing an input search condition; an output
screen display procedure 62 for displaying the search result
output screen SO; a moving procedure 63 for moving to
another location; a registration procedure 64 in which the
customer agent 9 registers itself with the manager 4 as it
arrives at the virtual mall 1; a withdrawal notification
procedure 65 for notifying the manager 4 of a withdrawal
from the virtual mall 1; a search request issuing procedure
66 for transmitting a search request to the manager 4; a
product information reception procedure 67 for receiving
provided product information; an associated information
reception procedure 68 for receiving associated information
that is provided; and a monitor registration procedure 69 for
registering the contents to be monitored.

[0063] FIG. 7 is a diagram illustrating the arrangement of
the shop agent 5. In FIG. 7, the shop agent 5 comprises user
interface means 6, data 73, and procedures 79. The user
interface means S includes a product information input
screen 70 to which a shop user inputs product information,
and a statistic information output screen 71 on which
statistic information is displayed.

[0064] The data 73 include a home address 74, which
identifies a location at which an agent is generated, i.e., the
location of the shop terminal 2; a destination address 75,
which identifies the location of the destination virtual mall
1; a manager id 76, which identifies the manager 4; and a
product list 77 on which input product information is stored.
Not all of the data are necessarily stored, or necessarily
employed. The procedures 79 include an input screen dis-
play procedure 80 for displaying the product information
input screen 70; an input data storage procedure 81 for
storing input product information; an output screen display
procedure 82 for displaying the statistic information output
screen 71; a moving procedure 83 for moving to another
location; a registration procedure 84 in which the shop agent
5 registers itself with the manager 4 when it arrives at the
virtual mall 1; a withdrawal notification procedure 85 for
notifying the manager 4 of a withdrawal from the virtual
mall 1; a search request reception procedure 86 f or receiv-
ing a search request from the manager 4; a product infor-
mation search procedure 87 for searching for product infor-
mation based on the received search condition; a product
information transmission procedure 88 for transmitting
obtained product information to the manager 4; a monitor
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registration procedure 89 for registering the contents to be
monitored; a product information reception procedure 90 for
receiving provided product information; an associated infor-
mation generation procedure 91 for generating associated
information generation procedure 91 for generating associ-
ated information based on the received product information;
and an associated information transmission procedure 92 for
transmitting the associated information to the manager 4.

[0065] FIG. 8 is a diagram illustrating the arrangement of
the manager 4. The manager 4 includes data 93 and proce-
dures 97.

[0066] The data 93 includes a customer list 94, which
identifies customer agents participating in the virtual mall 1;
a shop list 95, which identifies participating shop agents, and
a monitor condition table 96, in which are stored monitor
conditions registered by the agents. The procedures 97
include an agent registration procedure 98 for registering an
agent when it arrives at the virtual mall 1; a registration
erasure procedure 99 for erasing an agent when it withdraws
from the virtual mall 1; a message reception procedure 100
for receiving a message from an agent; a message transfer
procedure 101 for transmitting a received message to a target
agent; a monitor registration acceptance procedure 102 for
accepting a monitor registration initiated by an agent; and a
message transfer procedure 103 for comparing the received
message with the monitor condition table 96 and for trans-
ferring the message to a third agent when a match is
obtained.

[0067] FIG. 9 is a diagram of data contained in a product
list 77. The product list 77 provides a description of a
product of a shop agent. In the example in FIG. 9, the entry
CATEGORY=NCTEBOOK 104 specifies a notebook com-
puter as the category; MAKER=SI-IARP 105 specifies the
Sharp Co. as the manufacturer or maker of the notebook
computer; ERAND=MebiusNote 106 specifies MebiusNote
as the brand name (Mebius is a trademark of Sharp Co.);
NAME=MebiusNote 7350 107 provides the product name;
MODEL=MN-7350 108 provides the model name; PRICE=
418000 109 specifies the price; ID=#0 110 provides the
product id; CPU=Pentium 150 111 indicates a CPU (Pen-
tium is a trademark of Intel Corp.); and MEMORY=32 112
describes the memory size.

[0068] FIG. 10 is a diagram illustrating an example inter-
nal entry that a customer inputs for a search request, the thus
entered request being stored in the search condition 56 of the
customer agent 9. CATEGCRY=NOTEBOOK 113 speci-
fies the notebook computer as the category;
MAKER=SHARP 114 specifies Sharp as the maker; and
PRICEc500000 115 specifies 500,000 yen or less as the
price.

[0069] FIG. 11 is a diagram illustrating an example
expression for a monitor condition, the thus expressed
monitor condition being registered in the manager 4 by the
monitor registration procedure 89 of the shop agent 5 and
stored in the monitor table. In FIG. 11,
CATEGORY=NOTEBOOK 116 indicates that the category
is a notebook computer; and PRICE<500000 117 indicates
that a product price is 500,000 yen or less. When the
manager 4 receives a message which includes such a con-
tent, the manager 4 informs the message of an agent which
monitors such a content.

[0070] A detailed explanation will now be given of how
the data and procedures in the customer agent 9, the shop
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agent 5 and the manager 4, which are shown in FIGS. 6
through 8, are employed for an exemplary processing. FIG.
12 is a flowchart for the processing performed from the time
the customer agent 9 receives a search request from a
customer until it moves to the virtual mall 1. The input
screen display procedure 60 is performed (block 23 in FIG.
3), and the search condition input screen 49 is displayed. On
this screen 49, “Home Address is customer.ibm.com”118 is
the address of the customer terminal 3; CATEGORY 119 is
an input field for a product category; MAKER 120 is a
maker input field; PRICE 121 is a price input field; DES-
TINATION ADDRESS 122 is an input field for a destina-
tion, i.e., the address of the virtual mall 1; a Dispatch button
123 is a button used to transmit the customer agent 9, based
on the input condition, to the virtual mall 1; and a Cancel
button 124 is a button to cancel an input. When the dispatch
button 123 or the Cancel button 124 is depressed on the
screen 49, the program branches in accordance with the
depressed button as shown in block 125. When the Dispatch
button 123 is depressed a “YES” or y path 126 is followed
and the input data storage procedure 61 is called. At block
61 the input data is stored in the search condition area 56 or
the destination address area 53 in FIG. 6, and the customer
agent 9 moves to the virtual mall 1 at block 63 (block 24 in
FIG. 3). When the Cancel button is depressed a “NO” or n
path 127 is followed and the processing is terminated at exit
128.

[0071] FIG. 13 is a flowchart showing the processing
performed from the time the shop agent 5 receives product
data input by a shop user until it moves to the virtual mall
1. The input screen display procedure 80 is performed (block
19 in FIG. 3), and the product information input screen 70
is displayed. On this screen 70, “Home Address is shop.ib-
m.com”129 is the address of the shop terminal 2; CAT-
EGORY 130 is an input field for a product category; a spread
sheet 131 is used to enter product information, with
attributes, such as a product maker (MAKER), a brand name
(BRAND) and a price (PRICE), being specified; DESTI-
NATION ADDRESS 132 is an input field for a destination,
i.e., the address of the virtual mall 1; a Dispatch button 133
is a button used to transmit the shop agent 5 to the virtual
mall 1 based on the input information; and a Cancel button
134 is a button to cancel input. When the Dispatch button
133 or the Cancel button 134 is depressed on the screen 70,
the program branches, as shown in block 135, in accordance
with the depressed button 136. When the Dispatch button
133 is depressed a “YES” or y path 136 is followed and the
input data storage procedure 81 is called. The input data is
held in the product list 76 and the destination address area
74 in FIG. 7. At block 83 the shop agent 5 moves to the
virtual mall 1 (block 20 in FIG. 3). When the Cancel button
is depressed a “NO” or N path 137 is followed and the
processing is terminated at exit 138.

[0072] When the customer agent 9 and the shop agent 5
have moved to the virtual mall 1, they are registered with the
manager 4, as shown in FIG. 14. The customer agent 9
performs the registration procedure at block 64 relative to
the manager 4 (block 25 in FIG. 3). The shop agent 5
performs the registration procedure at block 84 relative to
the manager 4 (block 21 in FIG. 3). The respective agents
issue a registration request to the manager 4. Upon the
reception of the request, the manager 4 calls the registration
procedure at block 98. The agent type is evaluated at block
139. When the agent is the customer agent 9 a “YES” or y
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path 140 is followed and the manager 4 adds the agent to the
customer list 94 at block 141. When the agent is a shop agent
5 a “NO” or n path 142 is followed and the manager 4 adds
the agent to the shop list 95 at block 143.

[0073] After the shop agent 5 and the customer agent 9
have been registered with the manager 4, they register a
monitor condition in the manner shown in FIG. 15. The
shop agent 5 performs the monitor registration procedure at
block 89 (block 27 in FIG. 4). The customer agent 9
performs the monitor registration procedure at block 69
(block 34 in FIG. 4), so that registration of the monitor
condition with the manager 4 is requested. Upon the recep-
tion of the request, the manager 4 performs the monitor
registration acceptance procedure at block 102. For this
procedure a condition that matches the requested condition
is searched for in the monitor condition table 96 at block
144. At block 145 the result of this search is evaluated. If a
matching condition is found a “YES” or y path is followed
and the agent id is added to the entry value field at block 147.
If the same condition is not found a “NO” or N path is
followed and a new entry whose key is employed as a
monitor condition and whose value is employed as the agent
id is generated and added to the monitor condition table 96.
It should be noted that the customer agent 9 does not
necessarily perform monitor registration. If the monitor
registration is performed, however, effective information
can be obtained separately.

[0074] FIG. 16 is a diagram showing the control of
message performed by the manager 4. In a message recep-
tion process 100, the manager 4 receives a product infor-
mation message 88, an associated information message 92
and a search request message 66 (although 88, 92 an d66 are
procedures at these respective blocks, the numbers are also
used to designate the messages issued by these procedures)
from the shop agent 5 and the customer agent 9. In a
message transfer process at block 101, the manager 4
extracts the destination agent id included in these messages,
and transmits it to the shop agent 5 of the search request
reception procedure at block 86, and to the customer agent
9 of the product information reception procedure at block 67
and the associated information reception procedure at block
68. In a message transfer at block 103 to another agent, the
monitor condition table is examined for a received message.

[0075] When the same condition is found, the message is
transferred to the shop agent 5 using the product information
reception procedure at block 90. The above three processes
are repeated as shown by arrow 150.

[0076] The flow of messages in FIG. 16 will be specifi-
cally explained by using the messages in FIG. 2. First, the
customer agent 9 performs the search request issuing pro-
cedure at block 66, and transmits the search request 15a to
the manager 4. The manager 4 receives the search request is
a during the message reception procedure performed at
block 100, and transmits the search request 155 to the shop
agent 5 during the message transfer procedure at block 101.
In addition, the manager 4 compares the search request iSa
with the monitor condition table in the message transfer
procedure to block 103 at another agent. Since there is no
matching condition, the message is not transferred to
another agent. The next message is waited for in the message
reception procedure at block 100. The shop agent 5 receives
the search request 156 in the search request reception



US 2006/0235806 Al

procedure at block 86. By using the product information
obtained based on the conditions, the product information
transmission procedure at block 88 is executed to transmit
the product information service message 16a to the manager
4.

[0077] The manager 4 receives the product information
service message 1Ea in the message reception procedure at
block 100, and transmits the product information service
message 1Gb to the customer agent 9 in the message transfer
procedure at block 101. In addition, the manager 4 compares
the product information service message 16¢ with the moni-
tor condition table in the message transfer procedure at
block 103 to another agent. Since a match is obtained for the
product information, it is transmitted to the shop agent 17
that requested such monitoring conditions by means of the
message transfer procedure at block 103. The shop agent 17
receives the product information transmitted by the product
information reception procedure 90, generates associated
information, and transmits the associated information ser-
vice message iSa to the manager 4 using the associated
information transmission procedure at block 92. The man-
ager 4 receives the product information service message 18a
transmitted by the message reception procedure at block
100, and transmits the associated information service mes-
sage iSb to the customer agent 9 using the message transfer
procedure at block 101. Furthermore, the manager 4 com-
pares the associated information service message iSa with
the monitor condition table in the message transfer proce-
dure at block 103 to another agent. Since no match for the
associated information service message is obtained here, the
manager 4 does not transfer it to another agent and waits for
the next message transmitted by the message reception
procedure at block 100.

[0078] FIG. 17 is a detailed flowchart for the message
transfer procedure at block 103 used for another agent in
FIG. 16. In FIG. 17, an input message 151 is a message
received by the manager 4. Upon the reception of the
message 151, a procedure is performed at block 152 for
matching the message with the monitor condition table 96.
At block 153 the result of the procedure performed at block
152 is evaluated.

[0079] When the message and the contents in the monitor
condition table match, a “YES” or Y path 154 is followed
and the message is transferred to another agent in the
message transfer process at block 155. When the message
does not match the contents of the table a “NO” or N path
156 is followed and the processing is terminated without
performing any process at exit 157. If, for example, in FIG.
2 the shop agent 17 registers the monitor condition shown in
FIG. 11 and the product information service 1Ea includes a
product shown in FIG. 9, the result at the branch 153 is
affirmative, “yes”, and the Y path 154 is followed and the
product information service 16¢ is transferred to the shop
agent 17 at block 155.

[0080] FIG. 18 is a flowchart for preparing associated
information when the shop agent 17 receives the product
information service message iEc. When a message is input
at block 158, the product information is extracted from the
message at block 159, and is compared with a product on
hand at block 160. When the price of the product on hand is
lower (path 161) or when an attractive product is listed (path
162), the procedure at block 163 for generating and trans-
mitting a message that concerns associated products is
called. When the price of the product on hand is not lower
and no attractive product is listed path 164 is followed and
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the processing is terminated without performing any process
at exit 165. The condition where the price of a product is
lower or where an attractive product is available can be set
for each shop agent. For another condition, such as a case
wherein a message includes associated computer products,
information concerning the peripheral devices can be
defined for transmission.

[0081] FIG. 19 is a diagram showing an example descrip-
tion for an associated product. The associated product in
FIG. 19 represents a notebook computer that the shop agent
17 has on hand as a competitive product. A
CATEGORY=NOTEBOOK field 166 indicates the product
category is a notebook computer. A MAKER=IBM field
167 specifies IBM as the maker. A BRAND=ThinkPad field
168 specifies ThinkPad as the brand name (Thinkpad is a
trademark of International Business Machines Corp.); A
NAME=ThinkPad365X field 169 specifies the product
name; A MODEL=2625-B;j9 field 170 specifies the model
name; A PRICE=338000 field 171 specifies the price; An
ID=#7 field 172 proceeds the product id; CPU=Pentium 150
field 173 identifies the CPU; and a memory~8 field 174
describes the memory size. In FIG. 2, when the product
information shown in FIG. 9 is included in the product
information service message 16¢, the input message 158 in
FIG. 18 corresponds to the product information service
message 16¢, and in a product information procedure 159,
the product information shown in FIG. 9 is extracted. In a
comparison procedure performed at block 160, the product
shown in FIG. 9 is compared with the product on hand
shown in FIG. 19. If the product on hand is cheaper, path
161 is followed to the procedure performed at block 163, a
message 18a that included the information shown in FIG.
19, can be generated and transmitted.

[0082] When the computer agent 9 and the shop agent 5
have completed the processing in the virtual mall 1, they
return to their respective terminals as is demonstrated in
FIG. 20. The customer agent 9 performs a withdrawal
notification procedure at block 65, while the shop agent 5
performs a withdrawal notification procedure at block 85. In
this way, both agents issue an erasure request to the manager
4. Upon receiving these requests, the manager 4 calls the
registration erasure procedure at block 99. At block 175,
branch conditions that include, for example the agent type,
are evaluated. When the agent is a customer agent a “YES”
or Y path 176 is followed and a procedure is performed at
block 177 for deleting the agent from the customer list (94).
When the agent is a shop agent a “NO” or N path 178 is
followed and a procedure at block 179 f or deleting the agent
from the shop list 95 is performed. When this processing is
terminated, the shop agent 5 is returned to the shop terminal
2 by the moving procedure performed at block 83, and the
customer agent 9 is returned to the customer terminal 3 by
the moving procedure performed at block 63.

[0083] In FIG. 21, the customer agent 9 moves from the
virtual mall 1 to the customer terminal 3 at block 63, and
performs the output screen display procedure at block 62. In
the search result output screen shown at block 50, the search
result is displayed as a table 180, showing that the ThinkPad
560 of IBM Corp. was searched for.

[0084] InFIG. 22, the shop agent 5 moves from the virtual
mall 1 to the shop terminal 2 at block 83, and performs the
output screen display procedure at block 82. In the statistic
information output screen 71, the statistic information is
displayed as a table 181, showing that the ThinkPad 560 of
IBM Corp. was search for by 1309 times. To display such
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statistic information, the shop agent 5 must have a counter
or must acquire information from another agent having a
counter.

[0085] The above described embodiment is merely an
example, and the present invention is not limited to this
embodiment. For example, the virtual mall 1 has been
explained as an agent execution environment; however, an
interaction between agents can be disclosed by providing a
monitor mechanism, i.e., a manager agent in another type of
the execution environment to assist the activities of another
agent. While an agent which comes to another type of the
execution environment does not have the same functions as
the customer agent and the shop agent described above, it
definitely must have functions related to the monitoring
function.

[0086] The functions of the customer agent and the shop
agent are not limited to those described above, and they may
have other functions, such as a negotiation function and a
settlement function required for trading.

[0087] The procedures in programs included in the agents
are not necessarily separated as described in this embodi-
ment, but can be assembled or separated so that programs
can have the same functions.

[0088] For distribution, the program for providing an
execution environment may be stored on a disk drive, on a
floppy disk, on a CD-ROM or on another storage medium.
For transmission and for storage, the agent may also be
stored on a storage medium in the form of a bit sequence.

[0089] Although described in the context of preferred
embodiments, it should be realized that a number of modi-
fications to these teachings may occur to one skilled in the
art.

[0090] While the invention has been particularly shown
and described with respect to preferred embodiments
thereof, it will be understood by those skilled in the art that
changes in form and details may be made therein without
departing from the scope and spirit of the invention.

What is claimed is:

1. A computer system comprising an execution environ-
ment for agents, wherein said execution environment
includes a monitor mechanism for monitoring a message
transmitted from one of said agents.

2. A computer system as set forth in claim 1, wherein said
monitor mechanism comprises a manager agent.

3. A computer system as set forth in claim 2, wherein said
manager agent has a function for receiving a message from
a source agent and for transferring said message to a
destination agent.

4. A computer system as set forth in claim 2, wherein said
manager agent has a function for transmitting messages
from a specific agent to agents other than a destination agent.

5. A computer system as set forth in claim 2, wherein said
manager agent has a registration function for registering an
agent which has transmitted a registration message to said
manager agent in response to receiving said registration
message, said agent being operative to begin its activity
within said execution environment.

6. A computer system as set forth in claim 5, wherein said
registration message includes an agent type of a source agent
of said registration message, and wherein said registration
function of said manager agent performs a registration
process in accordance with said agent type.
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7. A computer system as set forth in claim 2, wherein said
manager agent has a function for registering a source agent
of' a monitor registration message and a condition of mes-
sages to be transferred to said source agent and transmitted
from another agent in response to receiving the monitor
registration message from the source agent which begins its
activity within said execution environment, said monitor
registration message includes said condition.

8. A computer system according to claim 7, wherein said
registering function includes:

means for determining whether said condition in said
monitor registration message is registered in said man-
ager agent; and

means for storing a source agent so as to correspond to

said condition when said condition is registered.

9. A computer system according to claim 7, wherein, in
response to the reception of a message transmitted from an
agent, said transferring function searches for registered
conditions by content of said message, and wherein when
there exists a condition that matches the content of said
message, said transferring function transmits said message
to a registering source agent of said condition.

10. A computer system according to claim 1, wherein said
execution environment is a virtual mall.

11. A computer system according to claim 10, wherein
said message includes an agent type of said message, and
wherein said agent type is comprised of one of a customer
agent and a shop agent.

12. A computer system according to claim 2, wherein said
computer system further comprising an agent that has means
for transmitting a registration message for requesting its
registration to said manager agent.

13. A computer system according to claim 2, further
comprising an agent, said agent including:

a data storage for storing a condition of messages to be
transferred to itself by said manager agent and trans-
mitted by another agent; and

means for transmitting said condition as a monitor regis-
tration message to said manager agent.
14. A computer system according to claim 13, wherein
said agent further comprises:

means for receiving a message from another agent;

means for, when said received message is a message
addressed to a different agent, preparing an associated
message that includes contents associated with said
received message; and

means for transmitting said associated message to said
different agent.

15. A computer system according to claim 14, wherein

said means for preparing said associated message includes:

means for checking said contents of said received mes-
sage and for extracting holding information concerning
said contents of said received message; and

means for converting said holding information into said
form of a message.



