AJA 1.0 Installation and Usage

Installation and the Directory Structure

To install AJA 1.0 one need only to extract the file AJA 1.0.zip. If the JDK 1.4 or
higher is installed on the computer, AJA 1.0 can be compiled and used.

The file AJA 1.0.zip contains all AJA 1.0 files. After extracting the archive, the
following directory structure will be created:

=1 A8 1.0
=] classes
] dac-files
i Framewark
i 7] translatar
= derrahss
L] Bpenca
7 BercE
] Ageric
i AgertD
(] bn
L] demo

Figure 1 The directory structure after the extraction of AJA_1.0. zip.

The directory AJA_1. 0 contains two files:

e AJA 1.0\readme.txt — briefly describes the files and directories in the
archive.

e AJA 1.0\guide.pdf — describes in details the usage of AJA 1.0 and
implemented demo MAS.

In the directory AJA 1.0\bin are MS Windows/DOS script files used to compile all
AJA parts and to generate HTML javadoc documentation:

e AJA 1.0\bin\setJAVABIN.bat — this batch file is called in all other AJA
batch files in the archive. Edit this file and set the appropriate path of your
JDK 1.4 bin directory as a value of the JAVABIN environment variable. The
preset value is C:\j2sdk1l.4.1\bin.

e AJA 1.0\bin\l _compf.bat — compiles the java package
aja.framework.



e AJA 1.0\bin\2_genstub.bat — generates a RMI stub class used in the
RMI communication between AJA Agents.

e AJA 1.0\bin\3_compt.bat - compiles the java package
aja.translator.

e AJA 1.0\bin\4_compmain.bat —compiles the AJA translator program.

e AJA 1.0\bin\5_gendoc.bat — generates HTML javadoc documentation.
The documentation files will be in the new directory AJA_1.0\doc. The file
AJA 1.0\doc\index.html is the starting page of the documentation.

One can use these batch files as a template to write the appropriate script files for UNIX or some
other operating system, if other operating system than MS Windows is used.

AJA 1.0\classes directory contains subdirectories with all AJA source files, i.e.
Java files. After the compilation of the AJA source files, the generated binary files, i.e.
.class files, will also be located here.

e the directory AJA 1.0\classes\aja\framework contains the files
belonging to the package aja. framework.

e the directory AJA 1.0\classes\aja\translator contains the files
belonging to the package aja.translator.

e the directory AJA 1.0\classes\ajaldoc-files contains HADL
grammar and the description of all the Java+ elements. These files are used
in the generation of javadoc documentation.

e the directory AJA 1.0\classes\aja contains the files belonging to the
package aja. In this package is only the main program of the AJA translator.

AJA 1.0.zip file contains an example MAS implemented in AJA, which
demonstrates many AJA features. The files belonging to this example are located in
the directory AJA_1.0\demoMAS.

Preparing AJA for the First Use

1. Edit the file AJA_1.0\bin\setJAVABIN.bat and set the appropriate path of
your JDK 1.4 bin directory as a value of the JAVABIN environment variable. The
preset value is C:\j2sdkl.4.1\bin.

2. Execute the batch file AJA 1.0\bin\1_compf.bat in order to compile the
package aja.framework. The file can be executed e.g. by double-clicking its
icon in the Windows-Explorer.



C:~NAJA_1.BNbinYcall setJAUABIN.bat
C:~AJA_L.B5bin>SET JAVABIN=CG::\j2sdkl.4.15hbin

C:~AJA_1.8%bin>cd sclassessajasframewvork

C:~AJA_1 .8 classes asframework>C:xj2sdki .4 .1xbinsjavac —d ..~.. Bzsourcefiles.t
xt

C:wAJA_1 .BNclasses™a framework>cd ..\..N..Nbin

C:~AJA_1.8~bin>pause
Driicken Sie eine beliebige Taste . . .

Figure 2 The file AJA_1.0\bin\1_comp£f.bat has been executed.

3. Execute the batch file AJA 1.0\bin\2_genstub.bat in order to generate a
RMI stub class for the class aja. framework.Agent.

C:»AJA_1.B\bhin>call setJAUABIN.bat
C:~AJA_1.85bin>8ET JAVABIN=C:~j2sdkl.4.1%bin
C:~AJA_1.B5bin>cd ..“\classes

C:wAJA_1.Bnclasses>Cinj2sdkl . 4.1%bhinspmic —vl.2 —classpath . —d . aja.framework.
Agent

C:~AJA_1.BNclasses>cd ..xhin

C:~AJA_1.8~bin>pause
Driicken Sie eine beliebige Taste . . .

Figure 3 The file AJA_1.0\bin\2_genstub.bat has been executed.

4. Execute the batch file AJA 1.0\bin\3_compt.bat in order to compile the
package aja.translator.

C:“AJA_1.B5bhin>call setJAVABIN.bat
C:~AJA_1.85bin>8ET JAVABIN=C:~j2sdkl.4.1%bin
C:~AJA_1.8~bin>cd ..“classes“ajastranslator

C:~AJA_1 .8 classes astranslator>Cinj2sdki.4.1vbinvjavac —d ..N.. Bzourcefiles.
txt

C:wAJA_1 .BNclasses™a translator>cd ..N.. N Nbin

C:~AJA_1.8~bin>pause
Driicken Sie eine beliebige Taste . . .

Figure 4 The file AJA_1.0\bin\3_compt.bat has been executed.



5. Execute the batch file AJA_1.0\bin\4_compmain.bat in order to compile the
translator main program (i.e. the class aja.translate).

INNT' System32h cmd.exe

C:\AJA_1.@%hin>call setJAUABIN.hat
C:~AJA_L.B5bin>SET JAVABIN=CG::\j2sdkl.4.15hbin

C:~AJA_1.8~bin>cd ..“classes“aja

C:~AJA_1.B~classes~ajarC:nj2sdkl.4.1~bhinvjavac —classpath .. —d .. translate.jav
a

C:~AJA_1.B~classes~ajarcd ..w..%bin

C:~AJA_1.8~bin>pause
Driicken Sie eine beliebige Taste . . .

Figure 5 The file AJA_1.0\bin\4_compmain.bat has been executed.

6. To run the example MAS one need not the AJA documentation. However, the
documentation will be useful later, when one start to develop his’lher own MAS
with AJA. Executing the batch file AJA_1.0\bin\5_gendoc.bat generates the
AJA documentation.

. ./dochajastrans latorsNegState . html. ..
Generating ..~ dochajastranslatorsParser._ html
Generating ..~ dochajastranslatorsProgram.htm
Generating ..~ doc™ajastranslator~Ref lex.html..
Generating ..~ dochajastranslatorsRegquestingNegotiation.html...
Generating ..~ doc™ajastranslator~RespondingNegotiation.html.
Generating ..~ dochajastranslatorsScanner.html...
Generating ..~ doc™ajastranslator~Token.html...
Generating ..-doc“aja“translatorsIranslator.html...
Generating ..~ dochajastranslatorsUtil html...
Generating ..~ doc™ajastranslator:MWebNeg.html...
Generating ..~ dochajastranslatorsJavaPlusException.html...
Generating ..-dochajastranslatorsLexicalException.html...
Generating ..-dochajastranslatorsSemanticException.html...
Generating ..~ dochajastranslator SyntaxException.html...
Generating ..-sdochajastranslatorsTooManyParamszsException.html...
Generating ..~ dochserialized—form.html...
Generating .. docpackage—list...
Generating ..~ docvhelp—doc.html...
Generating ..~ dochstylesheet.css...

C:~AJA_1.BNclasses>cd ..xhin

C:~AJA_1.8~bin>pause
Driicken Sie eine heliehige Taste . . .

Figure 6 The file AJA_1.0\bin\5_gendoc.bat has been executed.

A generated file AJA 1.0\doc\index.html is the starting page of the
documentation.
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AJA 1.0 Tool Specification

ATA toolis implemented using three Java packages described in this document.

See:

Description

Packages

aia

Provides only the class with the main method.

ajaframework

The framework of ATA agent program.

aja.translator

The implementation of ATA to Java translator,

ATA toolis implemented using three Java packages described in this document.

ATA s the acronym from Adaptable Java Agents. This is a language-based tool for multi-agent system programming, Tt consists

of two programming languages

The first language 1s HADL (Higher Agent Definihion Language). HADL is used for the specification of higher-level agent parts.

HADL grammar iz given here

The second language is Javat. Javat is standard Java enriched with language constructs that enable the access to higher-level
agent components (defined in HADL). All Javat constructs that do not belong to standard Java starts with “$" character. Here is
the Lst of all these constructs

|

[&] Fertig

Figure 7 HTML documentation of AJA classes.
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How to Translate, Compile, Run, and Use the Example Agents

Agents in the System and the Locations of their Files

There are four personal digital assistant (PDA) agents in the example MAS. It is a
homogenous MAS, i.e. all four PDA agents are equal. They only differ in their names
and URLs.

The first agent is named A and the source code of its AJA program is in the directory
AJA 1.0\demoMAS\AgentA.

Similarly, the source codes of the agents B, C, and D are in the directories
AJA 1.0\demoMAS\AgentB, AJA 1.0\demoMAS\AgentC, and
AJA 1.0\demoMAS\AgentD respectively.

Since AJA supports the use of java in the implementation of AJA agents, a java
package demo is made and used in the implementation of the example agents. The
fles belonging to the package demo are placed in the directory
AJA 1.0\demoMAS\demo.

The directory AJA_1.0\demoMAS\bin contains fifteen batch files used to translate,
compile and run the agents. In order to do this, AJA classes has to be compiled first.

Starting the Agents

There are fifteen batch files in the directory AJA 1.0\demoMAS\bin. The name of
each batch file starts with a number between 01 and 15. These numbers determine
the order of the batch files execution:

1. As first, execute the batch file AJA_1.0\demoMAS\bin\01_ compDemo.bat. A

batch file can be executed e.g. by double-clicking its icon in the Windows-
Explorer. The file 01_compDemo .bat compiles the java package demo, which is
used in the implementation of the example agents.



WINNT" System3
C:wAJA_1 .8 demoMAS bin>call ..~..sbinssetJAVABIN.bat
C:wAJA_1 .8 demoMAS~bin>SET JAUABIN=C::\j2sdkl.4.1%bin
C:wAJA_1 .8 demoMAS bin>cd ..~demo

C:wAJA_1 . B8~demoMAS~demo >C:nj2sdkl . 4. 1xbinsjavac —d .. Bsourcefiles.txt

C:wAJA_1 .8 demoMAS demo>cd ..~hin

C:~AJA_1 .8 demoMAS~hin>pause
Driicken Sie eine beliebige Taste . . .

Figure 8 AJA_1.0\demoMAS\bin\01_compDemo .bat has been executed.

2. Execute the batch file AJA 1.0\demoMAS\bin\02_ createKeys.bat in order
to create keystores for agents, to create public—private key pairs and to exchange
certificates among agents. All messages that agent exchange among themselves
are digitally signed.

C:~AJA_1 . B~demoMAS~bin>C:xj2sdkl .4.1~binvkeytool —import —noprompt —alias localh
ost_1899_D -keystore ..“AgentC~C.ks —storepass ckspass —file ..“AgentD~Dcertfile
.CEr

Zertifikat wurde zu Keystore hinzugef *gt.

C:wAJA_1 .B8~demoMAS~hin>REM import other certificates in ..“AgentD-D.ks

C:~AJA_1 . BndemoMAS bin>C:N\j2sdkl .4.15bhin“keytool —import —-noprompt —alias localh
ost_1899_A -keystore ..“AgentD~D.ks —storepass dkspass —file ..“AgentA~Acertfile
.CEr

Zertifikat wurde zu Keystore hinzugef *gt.

C:~AJA_1 .B~demoMAS~bin>C:xj2sdkl . 4. 1~binvkeytool —import —noprompt —alias localh
ost_1899_B -keystore ..“AgentD~D.ks —storepass dkspass —file ..“AgentBxBcertfile
.CEr

Zertifikat wurde zu Keystore hinzugef *gt.

C:~AJA_1 .B~demoMAS~bin>C:xj2sdkl . 4. 1~binvkeytool —import —noprompt —alias localh
ost_1899_C -keystore ..“AgentD~D.ks —storepass dkspass —file ..“AgentCxCcertfile
.CEr

Zertifikat wurde zu Keystore hinzugef *gt.

C: AJA_1 . B demoMAS\bin>PAUSE
Driicken Sie eine heliehige Taste . . .

Figure 9 AJA 1.0\demoMAS\bin\02_createKeys.bat has been executed.

3. Execute the batch file AJA 1.0\demoMAS\bin\03_transA.bat in order to
translate the AJA source code of the agent A into Java.

FindReplacementRegNeg
EngagementInitRegNeqg
...RepeatedInformRegNeg
processing responding negotiations:
.- -InformResNeg
GetBirthdayResHNeg
ReplacementResHeg
...EngagementInitResNeg
processing web negotiation
processing reflexes:
...eventAlertRef lex
hirthdayflertRef lex
emove)ldEngagementsRef lex
hackupTimeTabhleRef lex
hackupEventAlertTimeRef lex
- ..backupConsultationDurationRef lex
processing initial agent part
Mames of generated java files are listed in C:~AJA_1.8~demoMAS“AgentA~Afiles .txt

Translation successfully completed in B.922 sec.

C:~AJA_1 .B8~demoMAS~AgentA>cd ..“bin

C:~AJA_1 .8 demoMAS~hin>pause
Driicken Sie eine heliehige Taste . . .

Figure 10 AJA_1.0\demoMAS\bin\03_transA.bat has been executed.



4.

Execute the batch file AJA 1.0\demoMAS\bin\04_compA.bat in order to
compile generated Java classes in the previous step.

W WINNT System32' cmd.exe

NAJAL .BndemoMASsbhin>call ... .NbinssetJAUABIN.hat
NAJA_L .BndemoMAS~bhin >SET JAVABIN=C:~j2sdki.4.1i~hin
SNAJAL . BndemoMAS~bin>cd . .“AgentA

SAJAL . BndemoMASSAgentA>C:nj2sdkl .4 .1xbinNjavac —classpath ..;..N..“classes —d
. BAfiles.txt

SAJAL . BndemoMASSAgentA>cd . .“bin

SNAJAL . BndemoMAS~hin>pause
Driicken Sie eine beliebige Taste . . .

Figure 11 AJA_1.0\demoMAS\bin\04_compA.bat has been executed.

10.

11.

12.

Execute the batch file AJA 1.0\demoMAS\bin\05_ transB.bat in order to
translate the AJA source code of the agent B into Java.

Execute the batch file AJA 1.0\demoMAS\bin\06_ compB.bat in order to
compile generated Java classes in the previous step.

Execute the batch file AJA 1.0\demoMAS\bin\07_transC.bat in order to
translate the AJA source code of the agent C into Java.

Execute the batch file AJA 1.0\demoMAS\bin\08 compC.bat in order to
compile generated Java classes in the previous step.

Execute the batch file AJA 1.0\demoMAS\bin\09 transD.bat in order to
translate the AJA source code of the agent D into Java.

Execute the batch file AJA 1.0\demoMAS\bin\10_ compD.bat in order to
compile generated Java classes in the previous step.

Execute the batch file AJA 1.0\demoMAS\bin\1ll startRMIreg.bat in
order to start the rmiregistry. rmiregistry will be started in a new
minimized window.

Execute the batch file AJA 1.0\demoMAS\bin\12_ runA.bat in order to start
the agent A. Before the agent window appears, a small dialog window pops up:

& Keystore password = ﬂ
Enter keystore password: e |

Confirm Keystore password: |"‘*"‘“‘*‘* |

Figure 12 Dialog window with password text fields.



Enter and confirm the keystore password for the agent A: akspass. This window
appears by all AJA agents in order to avoid password storing in the program

source code.

A new dialog window appears:

Eour_ﬂrst_name'
our_last_name'

1 «||January ~

acalhost

Figure 13 Entering owner data of the agent A.

Enter the first name, the last name, and the birthday of the agent owner and click
OK. For example:

ihal

adjonski

16 ¥ || August =

acalhost

Cancel

Figure 14 Owner data for the agent A.



After clicking OK button, the main agent window finally appears:

& Agent A =10j =]

\ @ engagements
.

-

-

Select an option and press OK hutton. £ colleagues

) your availahility

Figure 15 The main window of the agent A.

Debug information can be seen in the console of the agent A:

TNNT ' System3:

C:wAJA_1 .8 demoMAS bin>call ..~..sbinssetJAVABIN.bat
C:wAJA_1 .8 demoMAS~bin>SET JAUABIN=C::\j2sdkl.4.1%bin
C:~AJA_1 .B8~demoMAS~bin>cd ..“AgentA

C:wAJA_1 .8 demoMAS~AgentA>C:nj2sdkl . 4. 1xbinNjava —cp .5..5..%..~classes AAgent
consultationDuration: starting off-line learning. Please wait...
consultationDuration: off-line learning finished with average error: 4.1921498%6
668851 .

doGUIAct

updateStatusBarfict
hackupT imeTabhlefict
hackupConsultationDurationfict

Figure 16 The console of the agent A.

13. Execute the batch file AJA 1.0\demoMAS\bin\13_ runB.bat in order to start
the agent B.
Keystore password of the agent B is bkspass.

Set the owner data for the agent B, e.g.:



irjana

Ivanowit
18 ¥ || December ¥

acalhost

Figure 17 Owner data for the agent B.

14. Execute the batch file AJA_1.0\demoMAS\bin\14_runC.bat in order to start
the agent C.

Keystore password of the agent C is ckspass.

Set the owner data for the agent C, e.g.:

24 ¥ |December ™

ocalhost

Figure 18 Owner data for the agent C.



15. Execute the batch file AJA_1.0\demoMAS\bin\15 runD.bat in order to start
the agent D.

Keystore password of the agent D is dkspass.
Set the owner data for the agent D, e.g.:

& edit
MNatada

Ihrajter

7 ¥ ||November ¥

Figure 19 Owner data for the agent D.

Now, all four PDA Agents run on localhost.

\

Selectan apti
@ engagements
Se\ectan optian

Selectan option and

2 colleagues

— Select an option and press Ok bhuttan.

updateStat

(1 your availability




Figure 20 Four PDA Agents are executing on one computer.

Using Example Agents

The example MAS consists of four PDA agents. Each agent belongs to one assistant
or to one professor at one university. An agent manages the available time and
engagements of its owner. In most of the engagements there are two or more
participants. Agents in the MAS are able to negotiate the time of the joint engagement.
A participant in an engagement can also find the replacement using his/her agent.

An AJA agent can be accessed via Internet. Students communicate with PDA agents
using their Internet browsers. Here they can find out when their assistant or professor
conducts the consultations. If a student wants to visit the consultation, he has to
register himself/herself by the agent. The agent can than estimate the consultation
duration and inform its owner about the consultation participants and the consultation
topics.

Managing Colleagues

To add, remove, or edit a colleague the agent owner has to select colleagues radio
button in the main agent window and then to click the OK button.

& Agent A =10l x|

\ ) engagements
.

+

o

Select an option and press OK buttan ® colleagues

) your availability

Figure 21 colleagues radio-button.

After selecting colleagues and clicking OK in the window of the agent A, the window
looks like the one on the following figure.



& agent A N [m] 5]

Badjonski Mihal
\

+

N

The persans in your system.

edit colleague
add colleague
delete colleague
hack

Figure 22 Initial colleagues list of the agent A.

The only registered person at the moment is the owner of the agent A. Clicking on the
add colleague button creates the following dialog window:

[
5”_3:.'; new colleague

Figure 23 new colleague dialog window.

To add a colleague NataSa Ibrajter, which is the owner of the agent D, the text fields
has to be filled out as on the following figure.



5{% new colleague

acalhost

400

N
I

o |
|

1

3

OK Cancel

Figure 24 The owner of the agent A adds the owner of the agent D to its list of colleagues.

Similarly can be added other two colleagues to the list of colleagues of A.

& agent A N [m] 5]
Badjonski Mihal
Budimac Zoran
Ibrajter Nataga
wanavic Mirjana
.
+
N
IThe persons in your system.
edit colleague
add colleague
delete colleague
hack

Figure 25 Colleagues list of the agent A.

Owners of the agents B, C, and D add their colleagues on the same way.

Managing Available Times

To specify the time intervals when he/she is available for appointments and other
engagements, the agent owner has to select your availability radio button in the main
agent window and then to click the OK button.



& agent

Figure 26 your availability radio-button.

After clicking OK in the agent A window, the window gets a new look.

& agent A

Figure 27 The agent A has at the beginning no registered available time intervals.

Click add time interval button in order to add a new available time interval. A new
dialog window is created.



—
& new availablity interval

every working day ~

5 - maximal ¥

o

Figure 28 new availability interval dialog window.

There are four types of availability intervals:
e repeating every working day
e repeating every day
e not periodical

e repeating every weak

The availability level of an availability interval is a value between 1 (minimal
availability) and 5 (maximal availability).

An availability interval with the availability 5, from 9:00 until 15:00 in every working
day can be specified as below.



w availablity interval

every working day ~

5 - maximal ¥

o

Figure 29 Defining an availability interval.

After clicking OK button, the list of the availability time intervals of the agent A has one
element.

Agent A

09:00 AM --- 15:00 PM every working day AVAIL: 5

Figure 30 Available time intervals of the agent A.

Repeating above steps, other time intervals can be defined for the agent A, as well as
for the other three agents in the example MAS.

Managing Engagements



A person can initiate an engagement involving other persons. For example, the owner
of the agent A (Mihal Badjonski) can initiate an engagement with the owner of the
agent B (Mirjana Ivanovic) and the owner of the agent C (Zoran Budimac).

To create an engagement, one has to select engagements radio-button and to click
OK button.

& ngent A

Figure 31 engagements radio-button.

Afterwards, a new engagement button has to be clicked.

% ngent A

Figure 32 Currently there are no engagements.

A small dialog window appears.



Figure 33 A window for the engagement type specification.

After selecting an ordinary engagement radio-button, the following dialog window
pops up.

Figure 34 New engagement window.

Input elements in the above window can be filled out as in the figure below.



£ new engagement

new projects

A plan for the nest year.
D -

Zoran Budimac ilocalhost: 1099)C 26.08.2002 12:45 - 26.08.2002 14:00
Mirjana lvanovic /localhost:1099/B

26.08.2002 12:45 - 26.08.2002 14:00

Figure 35 New engagement window after entering the engagement data.

If an intersection of available times of the invited persons in specified interval can be
found, the engagement will be established. The owners of the agents A and B are
notified using the status bar of their agent windows.

Figure 36 Agent B displays the new information in the status bar of its window.

The owner of the agent B can edit the engagement by selecting the engagements
radio button, clicking on the OK button, and then clicking on the edit engagement
button.



& ngent B

Figure 37 Engagements list of the Agent B.

£ Engagement edit

A plan far the next vear.

7} Zoran Budimac /localhost: 1099/C
‘?) Mirjana kranovic /localhost: 1099/B|

Figure 38 The owner of the agent B (Mirjana Ivanovi¢) edits the new engagement.
Because of the fact that Zoran Budimac and Mirjana Ivanovi¢ have not yet confirmed
their participation, the question marks appears near their names in the above window.
An invited participant can:

e confirm the participation,

e cancel the participation,

o find the replacement.



In all cases the other involved agents are informed about the new status of the
engagement. They inform their owners about the engagement update using their
status bar.

Access via Internet Browser

AJA Agents can be accessed via World Wide Web (WWW). An agent in the example
MAS allows students to register themselves via WWW for the consultations by the
agent owner.

For example, the owner of the agent A defines two consultations. The first one takes
place on August 27", 2002 at 10:00.

=1olx|

CONF 26.08.2002 12:45 new projects Badjonski, Budimac, ...

Here are all your engagerments.

edit engagement
hew engagement
delete engagement
refresh
back

Figure 39 The first step in creating of a consultation.

After clicking the new engagement button, the radio button a consultations with
students has to be selected.

What kind of engagement would you like to create?

i) an ordinary engagement

i®! a consultation with students

| 0K || Cancel

Figure 40 The second step in creating of a consultation.

A new window appears, where the consultation starting time has to be specified.



i new consultation

[ ok || comal |

Figure 41 The third step in creating of a consultation.

After clicking OK, the consultation is created.

& ngent A

CONSULTATIONS: 27.08.2002 10:00

Figure 42 A consultation is created.

The second consultation date is, for example, August 30"‘, 2002 at 14:00. Repeating
the above step, it can be added to the list of engagements.

:"‘_; Agent A

CONSULTATIONS: 27.08.2002 10:00
CONSULTATIONS: 30.08.2002 14:00




Figure 43 The second consultation is created.

The HTTP address of the agent A is http:/localhost:2100/A . A student can use this
address to access the agent over the Internet.

Of course, in the real life the computer name would not be localhost.

) & - Microsoft Internet Explorer
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Figure 44 The first html page in the agent-student dialog.

A student chooses e.g. the first consultation date.
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Figure 45 A check-box is selected.

After clicking choose button, a new web page is shown.
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Figure 46 The second page.

A student enters the short description of the consultation purpose and clicks ok button
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Figure 47 The purpose of the consultation.

A new page is shown.
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Figure 48 The third page.

A student enters hear her/his name and student Id.
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Figure 49 Student name and Id.
After clicking ok, the last page is shown.
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Figure 50 The last page.

The owner of the agent A can edit the consultation in agent window. The names of all
students appointed for the consultation are displayed. In our example there is only one
student appointed for the consultation.
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Figure 51 Editing the consultation.

Other features

Besides the features mentioned above, an example agent has some additional
features. Some of these features are shortly described below:

Agent owner is notified, when a colleague has a birthday. The notification occurs a
day before the birthday as well as at the day of the birthday.

Duration of a consultation with students depends on two values:
o number of appointed students, and

o number of days before the next exams (the sooner the exams, the longer
the consultations).

Duration of a consultation is therefore a dependant belief. The value of this belief
is computed using neural network.

Agent owner is alerted before the engagement start. Nevertheless, some user
would like to be alerted sooner and some other earlier. The exact number of
minutes before the engagement start, when the alert window is created, is
computed using an adaptable parameter. Initially, the parameter has a value
fiteen minutes. During the agent life its owner gives the feedback to the agent
regarding the alert timing. Using this feedback (i.e. ‘sooner or ‘later’), the
adaptable parameter adapts its value to its user preferences.

Agent reflexes are used to store the agent beliefs into the file after they have been
changed. Although an agent should never be stopped, eventually it will be
stopped. After the new start of the agent, it reads its belief from the file and
continues to work.



