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Abstract. Autonomous soft w are agen ts are often claimed to b ecome a new generation of to ols facilitating e�cien t managemen t

of information. While a n um b er of p ossible agen t application areas can b e found in the literature, supp ort for �academic mobilit y� is

not one of them. A t the same time studen t mobilit y is one of the imp ortan t ob jectiv es within the Europ ean Union and, as w e argue

in this pap er, soft w are agen ts could b e used to streamline administrativ e pro cesses in v olv ed in setting up studen t participation and

help studen ts that are in terested in it as w ell as administrativ e units that ha v e to supp ort it. In this pap er w e in tro duce an agen t

system designed to facilitate studen t mobilit y , presen t UML diagrams of agen ts of that system and discuss an initial implemen tation

of a system-sk eleton.

Key w ords. Multi-Agen t System, Agen t mobilit y , JADE agen t en vironmen t

1. In tro duction. One of the more imp ortan t curren t goals that the Europ ean Union is striving at ac hiev-

ing (with only limited success) is so cial mobilit y . In this con text, one of promising w a ys of ac hieving future

so cial mobilit y is through v arious forms of �academic mobilit y� in v olving studen ts and facult y mem b ers of EU-

lo cated institutions of higher learning visiting other suc h institutions. Mobilit y of �academicians� is supp orted

�nancially through a n um b er of Marie Curie Mobilit y Programs. There, programs lik e So crates and Mundus

are designed, among others, to allo w studen ts to visit univ ersities in other EU coun tries and sp end there one or

t w o semesters, while obtaining a living stip end from the EU. Suc h a visit is p ossible when: (a) t w o univ ersities

ha v e a bilateral agreemen t and (b) studen t applies to the program and is accepted (if there are more in terested

studen ts than the agreed n um b er of exc hanges, wins a comp etition). Note that facult y mem b ers can b e also

a part of So crates/Mundus agreemen ts and therefore results presen ted here can b e extended in to supp ort of

facult y mobilit y , but they are outside of scop e of our curren t in terest.

Ob viously , arranging a studen t visit in v olv es a large n um b er of administrativ e steps and further steps are

also required p ost completion of a visit. F ul�llmen t of all necessary requiremen ts is a tedious task and tak es a

lot of energy on the part of the studen t and resources on the part of the Univ ersit y .

As it w as suggested in [8, 12 , 16 ] autonomous soft w are agen ts are one of b est p ossible approac hes to

manage and deliv er p ersonalized information in large complex en vironmen t. Recen tly a few researc h pro jects

ha v e attempted at pursuing this suggestion. One of imp ortan t pro jects in this area is the EU-funded�P ellucid

[10 , 18 , 13 , 14 , 15 ]. P ellucid attempted at tac kling managemen t of exp erience in public organizations, particularly

those asp ects of exp erience managemen t related to organizational mobilit y (e.g. mo v emen t or circulation of

sta� from one unit to another�within an organization). The basic metaphor for exp erience managemen t is

that of an in telligen t assistan t that lo oks o v er oneâ€™s shoulder and answ ers questions one migh t ha v e at a

particular p oin t of w ork. Suc h an assistan t detects that an emplo y ee is w orking in a particular con text, o�ers

kno wledge resources that facilitate her w ork. T o this end, the P ellucid platform in tegrates tec hnologies suc h

as autonomous co op erating agen ts, organizational memory , w ork�o w and pro cess mo deling, and metadata for

accessing do cumen t rep ositories [11 ]. In the con text of our w ork, ubiquitous in telligen t access to do cumen t

rep ositories and do cumen t �o w mo deling are of particular in terest. Results obtained within the P ellucid pro ject

w ere somewhat similar to researc h on utilizing soft w are agen ts in do cumen t �o w rep orted in [1, 2]. Finally , in [9]

a sc hema of an arc hitecture of the X-DoC WFMS pro ject, whic h in v olv es conceptualization and implemen tation

of a w ork�o w managemen t system in Graduate A dmission Pro cess, w as presen ted.

F ollo wing these suggestions w e ha v e decided to dev elop an agen t system that w ould facilitate and supp ort a

di�eren t asp ect of �studen t managemen t�� SOCRA TES-t yp e mobilit y program(s). Results presen ted here are

an extension of w ork rep orted in [3 , 4].

W e pro ceed as follo ws. In the next section w e summarize steps that ha v e to b e undertak en b y a studen t

who w ould lik e to participate in a mobilit y program. W e follo w with the description of the design of an agen t

system and details of its implemen tation and, in Section 4, discuss the p erformance of the system. W e complete

pap er with a brief description of our future researc h directions.
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2. Studen t mobilit y�what has to happ en? Let us consider t w o EU-based institutions of higher learn-

ing that are to b e in v olv ed in a So crates-t yp e studen t exc hange program. While there exists a n um b er of p ossible

names for suc h institutions (e.g. college, academia, univ ersit y etc.), hereafter w e will use a name university to

simplify the description. The �rst thing that is happ en is that t w o, or more, univ ersities ha v e to sign a bilateral

agreemen t and rep ort it to the �cen tral-So crates-agency� (in Brussels). It is only after this agreemen t is o�cially

registered with suc h an EU-agency when studen ts can b e accepted in to the program. Since the agreemen ts are

t ypically signed b y In ternational O�ces of eac h univ ersit y , they are in some w a ys outside of b ound of our system

(for more details see b elo w).

A dministrativ e steps that lead to studen t participation in the program in v olv e a n um b er of administra-

tiv e units within b oth univ ersities. No w ada ys, ev en in coun tries lik e P oland or Romania, w e can observ e fast

increasing role of electronically stored and pro cessed data within univ ersities (e.g. studen t records). F urther-

more some univ ersities already pro vide an in terface that allo ws studen ts to c hec k items lik e: course-sc hedule,

up coming exams, earned credits etc. Finally , almost all studen ts and most facult y mem b ers and administrators

comm unicate using e-mail (to a lesser or greater exten t). Th us there exist basis for dev eloping system lik e the

one outlined here. Let us no w conceptualize situation when a studen t from an EU-lo cated univ ersit y wishes

to participate in a So crates-t yp e studen t exc hange program. W e assume here that her home univ ersit y has

already a n um b er of bilateral So crates-agreemen ts signed and registered with the cen tral agency . In this case

the follo wing steps ha v e to b e completed (see also Figure 2.1):

� b efore departure

1. Selecting foreign univ ersit y

2. Applying to the program

3. Being accepted to a particular exc hange

4. Deliv ering all necessary data appropriate administrativ e units b oth at the lo cal and the foreign

univ ersit y

5. Organizing a place to liv e at the foreign site

� after arriv al at foreign univ ersit y:

6. Con tacting appropriate departmen t at the host univ ersit y

7. Arranging the sc hedule of courses to b e tak en

8. Managing courses and credits required to meet the requiremen ts of the exc hange program

� after returning to the home-univ ersit y:

9. Completing a surv ey or deliv ering a rep ort to the home-site co ordinator.

In curren t practice, the �rst four steps in v olv e mostly in teractions b et w een the studen t and the Dean's O�ce

at her lo cal univ ersit y , as w ell as an information exc hange with the lo cal exc hange program co ordinator. Let us

note here, that the situation when m ultiple studen ts are in terested in a limited n um b er of op enings within an

exc hange program is handled in (3) �b eing accepted to a particular exc hange�. There a �comp etition� tak es place

and an appropriate n um b er of studen ts are selected. What is particularly in teresting from our p ersp ectiv e is

answ er to the question, what happ ens to these studen ts who did not qualify to a giv en exc hange. As it b ecomes

clear b elo w, our prop osed system allo ws suc h studen ts, in a v ery natural w a y , b ecoming in v olv ed in subsequen t

�comp etitions� (if an y a v ailable exc hanges remain un�lled). Step (5) is often completed �automatically� b y

an o�ce at the host institution that receiv es information ab out incoming exc hange studen ts as a part of the

do cumen t circulation in v olv ed in steps (1)�(4). Otherwise, studen t has to searc h a �at or to comm unicate with

a separate organization whic h sup ervises dormitories/apartmen t ren tal. After arriving at the c hosen univ ersit y

studen t has to con tact the host departmen t to arrange the course sc hedule in suc h a w a y to ful�ll the requiremen ts

of the program (e. g. to accum ulate a required n um b er of credits, to study sub ject areas that w ere co v ered b y

the bilateral agreemen t etc.).

In all univ ersities, appropriately prepared to handle exc hange studen ts, steps (1)�(4), (6)�(8) or (9) don't

presen t problems when considered indep enden tly (ev en if they are not supp orted b y electronic means of comm u-

nication and th us unnecessarily tedious). Problems materialize when all steps ha v e to b e completed �together�

and th us, when v arious do cumen ts ha v e to circulate b et w een di�eren t units within univ ersit y; b et w een di�eren t

units in di�eren t (foreign) univ ersities and, �nally , b et w een these units (b oth lo cal and foreign) and the stu-

den t. Moreo v er, since not ev ery univ ersit y supp orts electronic data managemen t to the same exten t (and some

univ ersities in coun tries lik e Bulgaria, ha v e only a v ery minimal IT supp ort in administration), it is often the

case that an extremely large n um b er of do cumen ts ha v e to b e transferred �man ually�. This in v olv es sending

letters, faxes, receipts (in case of organizing a �at) and/or n umerous telephone calls. In it particularly in this
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Fig. 2.1 . System Summary; inter actions b etwe en agents

regard that the prop osed system, describ ed in the next section, is exp ected to b e particularly helpful.

3. Studen t mobilit y � prop osed agen t system. The main idea of our pro ject is to dev elop a solution

whic h w ould mak e formalities of taking part in a studen t exc hange program simpler, and also reduce n um b er

of issues that presen tly ha v e to b e dealt with �face-to-face.� W e prop ose a system that w ould facilitate semi-

automatic (and p ossibly ev en automatic) decision making and enable fully automatic �o w of information required

to establish participation in an exc hange program. F urthermore, as the system dev elops, it could completely

remo v e h umans from the pro cess (other than the studen t expressing a desire to participate in it). Let us start

from summarizing (in Figure 2.1) the prop osed �o w of activities. Here, w e ha v e divided the functionalities in to

the follo wing agen ts:

Student A gent ( SA ) is an in terface b et w een the studen t and the system and is also studen ts' �represen tativ e.�

F ollo wing the line of reasoning presen ted in [3, 4 , 10 ] it is assumed that in the univ ersit y of the future the SA will

b e able to organize or pro vide view of studen ts' sc hedule, c hec k the total n um b er of credits acquired th us far,

mak e an app oin tmen t with a professor and/or advisor etc. In this w a y the SA is a limited case of w ell-kno wn

(in agen t literature) paradigmatic concept of a �p ersonal agen t� [12 ]. In our curren t system, the SA , pla ys an

ev en more limited role and represen ts the studen t only in organizing his participation in the studen t-exc hange

program. After the studen t is accepted and arriv es at the foreign univ ersit y , the SA comm unicates with the

Dep artment A gent at the host univ ersit y and supplies the exc hange studen t with all required information.

Among others, it helps studen t to arrange his course sc hedule. While in Figure 2.1 w e can see the top lev el

view of all in teractions with other agen ts that the SA is in v olv ed in, in Figure 3.1 w e presen t the complete UML

state diagram of this agen t. The MCDM stands for Multicriterial Decision Making (the same demarcation

is used also in the case of the Lo cal O�ce Agen t) and denotes the fact that in a full-blo wn, mature system

implemen tation this step of agen t op eration in v olv es an optimization pro cedure that leads to a decision. In the

case of the SA the decision where to study could in v olv e a v ery large n um b er of criteria suc h as, geographical

lo cation (e. g. studen t w an ts to go where climate is w arm), particular coun try (e.g. studen t do es not w an t to

go to F rance), program of study (e. g. studen t is in terested in e-commerce and not in theoretical foundations

of computer science) etc. Note that the blue (grey) b o x Studying in v olv es a large n um b er of steps (the same

notation is used across the pap er). Inside of the Studying b o x, one more MCDM is enclosed. This one in v olv es

selection of class sc hedule. Here, among others, decisions balancing in terest in sub ject with willingness to w ak e

up at 7 AM could b e made.



52 M. Ganzha, W. Kurano wski and M. P aprzyc ki

Fig. 3.1 . Student A gent State diagr am

In our system, the L o c al O�c e A gent ( LO A ) acts as a co ordinator of the So crates program (and ev en its

diagram sho ws this b y indicating that in most part the LO A �services� receiv ed messages). LO A stores informa-

tion ab out univ ersities that curren tly ha v e bilateral agreemen ts with its univ ersit y . This list is constructed on

the basis of messages obtained from the Noti�cation Agency agen t. Here w e ha v e to recall that signing bilateral

agreemen ts is the domain of In ternational O�ces. The w a y our system w orks, these o�ces ha v e to notify the

Noti�cation Agency agen t �rst and that agen t has to notify the LO A that it is ready to accept studen ts within

the purview of a giv en exc hange (suc h a noti�cation con tains also all necessary information, including appro-

priate deadlines). Otherwise it w ould b e p ossible that the LO A w ould accept studen ts to the program that the

Noti�cation Agency w ould not y et b e ready to service. The LO A exc hanges appropriate messages required to

set up departure of a studen t to another univ ersit y and handles studen t returning bac k home form an exc hange.

In Figure 3.2 w e presen t the complete UML state diagram of this agen t. Note the Considering Applications,

b o x (app earing within that Figure). In the prop osed system Studen t applications are accepted un til a certain

deadline. When the deadline passes, they are pre-pro cessed �rst to eliminate studen ts who do not satisfy initial

selection criteria (e.g. at a giv en Univ ersit y studen ts who ha v e not completed successfully previous semesters

ma y not b e allo w ed to participate in the exc hange program). The remaining applications are considered using

an MCDM, the details of whic h are lik ely to b e institution dep enden t (e. g. at a giv en Univ ersit y , the Grade

P oin t A v erage (GP A) in the core courses ma y b e more imp ortan t than the o v erall GP A).

Noti�c ation A gency ( NA ) represen ts o�ces (�in Brussels�) that sup ervise the studen t exc hange program

(including the �nancial matters). In our system, the NA has t w o functions: (1) the ab o v e describ ed bilat-

eral agreemen t managemen t; eac h suc h agreemen t has to b e registered with the NA that in turn noti�es the

LO A and the � LO A that it is ready to service it, and (2) studen t participation managemen t. Sp eci�cally ,

the NA has to b e noti�ed that a giv en studen t is to participate in an exc hange program. In resp onse the

NA v alidates the prop osal to assure that it adheres to the rules of the program (also to c hec k if the limits of

participation in a giv en program ha v e not b een someho w breac hed). When a giv en prop osal has b een p osi-

tiv ely v alidated (1) one of the sp ots a v ailable in the negotiated bilateral agreemen t is tak en and (2) a giv en

studen t will b e funded b y the So crates sc holarship. In Figure 3.3 w e presen t a complete UML diagram of the

NA agen t.

Dep artment A gents ( D A ) ma y b e conceptualized as a virtual com bination of a departmen t head and secre-

tary . One suc h agen t is created for eac h individual departmen ts of eac h univ ersit y . These agen ts are en visioned to

b e resp onsible for courses o�ered during a giv en semester, course sc hedules, and calculation of ECTS, etc. Since

most of functionalit y of this agen t is related to the functioning of the univ ersit y rather than to our system and

falls mostly b ey ond the scop e of our w ork, w e ha v e decided to omit its detailed UML-based conceptualization.

Finally , the � L o c al O�c e A gent ( � LO A ) is the LO A coun terpart at the foreign host institution. In other

w ords, the � LO A is the LO A of the foreign univ ersit y .
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Fig. 3.2 . L o c al O�c e A gent State diagr am

Fig. 3.3 . Noti�c ation A gency state diagr am

3.1. Agen t In teractions. Let us no w list in teractions b et w een agen ts that tak e place when the SA

attempts at arranging the exc hange program for the studen t (see Figure 2.1). W e assume that the system has

b een initialized, that the NA has send the list of con�rmed bilateral agreemen ts to the LO A �s residing in the

system etc. In other w ords, the system is ready to service studen ts. In this stage, studen t has comm unicated

with her SA and established the selection criteria (e.g. coun try , sub ject area, etc.). Then, the system p erforms

the follo wing actions (w orking autonomously � as w e assume that when studen t sp eci�es requiremen ts, agen ts

mak e all decisions). Note that comm unication b et w een agen ts is ac hiev ed through exc hange of standard A CL

messages.

1. SA sends searc h request to the LO A to get addresses of all foreign univ ersities that her LO A has bilateral

agreemen ts signed with (in the sp eci�ed �eld of study)
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2. up on reception of the address list, the SA sends messages to all of them, requesting information ab out

lo cal requiremen ts/arrangemen ts/p ossibilities

3. foreign D As ( � D As ) reply pro viding requested details

4. SA p erforms m ulticriterial optimization (MCDM) and selects one or more of a v ailable univ ersities as

the place where the studen t should go for the exc hange

5. SA informs the studen t ab out p ossibilities and suggests whic h one to c ho ose (to b e able to run the system

automatically w e ha v e remo v ed this step and replaced it with a fully automatic selection pro cess)

6. SA sends to the LO A an application to the selected univ ersit y and up on receiving con�rmation that

the application has b een receiv ed susp ends itself un til a decision is reac hed (the LO A is assumed to

pro cess applications in batc hes after certain deadlines)

7. LO A informs the SA if studen t quali�ed for the exc hange�if studen t did not qualify , the SA go es bac k

to 5-ab o v e and the pro cess rep eats

8. LO A informs the NA that a giv en studen t w as selected to participate in a giv en studen t exc hange and

w aits for con�rmation

9. when the NA v alidates the request it con�rms it b y sending message bac k to the LO A

10. LO A sends all of the necessary do cumen ts for the studen t to b ecome a part of the exc hange program

to the (host) � LO A and obtains con�rmation

11. � LO A registers an incoming exc hange studen t (her/his SA is also registered with the lo cal system)

12. SA mo v es to the foreign host

13. SA con tacts appropriate � D A

14. � D A informs the SA ab out courses a v ailable

15. SA p erforms m ulticriterial optimization and on the basis of kno wledge of studen t preferences and selects

courses that matc h them

16. SA informs the � D A that studen t completed sc heduled courses (curren tly , to test the system, w e ha v e

implemen ted a simple automatic selection, but a realistic system should in v olv e studen t in the decision-

making pro cess; b oth p ossibilities are co v ered b y the Studying b o x in Figure 3.1)

17. � D A informs the SA and the � LO A ho w man y ECTS studen t accum ulated

18. � LO A �allo ws� the SA to go home

19. SA mo v es to its home con tainer

20. � LO A informs LO A ab out results of studen t exc hange program participation (grades, ETCS, etc.)

Ob viously , at this stage of the pro ject the m ulticriteria decision making pro cesses, men tioned ab o v e in

p oin ts (4) and (14), ha v e b een replaced with a set of v ery simplistic selection pro cedures. Ho w ev er, delving in to

decision making w as not of our curren t in terest and is de�nitely outside of the scop e of this pap er. What w e

w ere in terested w as to dev elop the system sk eleton and illustrate exp erimen tally that it w orks. T o sho w that

agen ts comm unicate accordingly to the sp eci�cation and that agen t mobilit y is appropriately utilized to w ork

in unison with prop osed studen t mobilit y . As illustrated in the next section, w e ha v e fully ac hiev ed this goal.

4. System implemen tation and op eration. The prop osed system has b een implemented in JADE 3.3

[7]. In a JADE based agen t system, all agen ts exist within a platform that can b e spread among m ultiple

computers. Within a platform, agen ts reside in and mo v e b et w een c ontainers . In our exp erimen tal setup, ev ery

con tainer represen ts one univ ersit y . W e ha v e inserted LO A s and D A s in to eac h con tainer (recall that a LO A

can pla y a role of a � LO A dep ending on the direction of the prop osed studen t exc hange). A dditionally an NA

is created in the Main-con tainer (the Main-con tainer is the name used b y JADE for the �system� con tainer that

is created when JADE platform is started for the �rst time). After the system is initialized in this w a y w e can

create as man y SA s as w e need.

A �single� system run in v olv es an SA p erforming all necessary steps to organize the exc hange program for

its studen t-master. As noted, in our curren t implemen tation w e use v ery simple selection criteria, i. e. the place

where the exc hange program w as to tak e place w as selected on the basis of only t w o studen t preferences: �eld of

study and n um b er of ECTS credits she gathered th us far. An example of a system run is represen ted in Figures

4.1-4.3 (here the, JADE pro vided, Sni�er Agen t whic h �records� all messages incoming to and originating from

agen ts, it w as told to �sni�,� w as used to indicate the op eration of the system).

In the exp erimen t w e observ e a sample scenario in v olving �v e univ ersities (lo cated at �v e separate comput-

ers): UNIV1, UNIV2, UNIV3, UNIV4, UNIV5. A t the UNIV1, D A s represen ting IT and Biology departmen ts

ha v e b een created. Similarly , at the UNIV2 w e see departmen ts of IT and Chemistry , at the UNIV3 depart-
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Fig. 4.1 . Sni�er A gent r ep ort for the Initial Part of Exp eriment 1

men ts of Philosoph y and Mathematics, at the UNIV4 departmen ts of IT and Mathematics, while at the UNIV5

departmen ts Medicine and Biology . In Figure 4.1 w e see the Initial P art of the exp erimen t, where the LO A

agen ts register with the NA. F urthermore, an SA w as created within con tainer represen ting the UNIV1 univ er-

sit y . This agen t registers with its LO A and later requests addresses of a v ailable exc hange programs that are of

p ossible in terest to its studen t-master. This pro cess is depicted in Figure 4.2

Finally , in Figure 4.3 w e observ e the momen t when the SA arriv es at the UNIV4 univ ersit y . The main

p oin t of this scenario is for an IT studen t at the UNIV1 to arrange (and complete) an exc hange with the IT

departmen t at the UNIV4 and this mission is accomplished.

In a separate exp erimen t, using the psexec scripting program [17 ] w e ha v e created 22 con tainers represen ting

22 univ ersities (lo cated in 22 coun tries), on 20 separate, net w ork ed computers. W e ha v e then placed �random�

departmen ts on eac h one of them and successfully run exp erimen ts with �studen ts� ( SA s) seeking exc hange

programs among all of these univ ersit y departmen ts (computers). A sample screen represen ting this exp erimen t

is presen ted in Figure 4.4. Finally w e ha v e exp erimen ted with a �mixed en vironmen t.� F or instance w e ha v e

run the Main-con tainer on a Lin ux-based laptop, while the remaining computers ha v e b een running Windo ws.

W e ha v e observ ed no problems in an y of trial runs. More details of these exp erimen ts (in v olving an earlier,

somewhat less sophisticated v ersion of the system) can b e found in [3, 4].

5. Concluding remarks. Our pro ject, in its curren t stage, illustrates the most imp ortan t (from the p oin t

of view of agen t system design and implemen tation) features of system that w ould enable studen t mobilit y

automation. Those are: mobilit y , comm unication, registration, searc hing etc. F urthermore, the system sk eleton

has b een implemen ted and sho wn exp erimen tally to w ork (ev en though, w e ha v e to admit, utilizing an extremely

simpli�ed sets of rules for decision making, selection etc.). W e w ere able to run exp erimen ts on a single

net w ork, utilizing up to 20 computers, including mixed Lin ux-Windo ws setup and found no problems. One of

the imp ortan t issues that ha v e to b e considered when constructing agen t systems is that eac h suc h a system has

to re�ect the real w orld. Our example sho ws p oten tial of soft w are agen ts to automate an existing real-w orld

scenario. In the next steps of the dev elopmen t of this system, w e will attempt at making it to resem ble the

realit y ev en more, b y fo cusing on dev eloping and implemen ting the follo wing features:
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Fig. 4.2 . Sni�er A gent r ep ort of SA cr e ation (Exp eriment 1)

Fig. 4.3 . Sni�er A gent r ep ort SA arrives at the UNIV4 university (Exp eriment 1)

1. Studen t Agen t p ersonalization (agen t that actually kno ws what its studen t-master really �w an ts� and is

able to truly represen t her in terests). In this con text, w e will ha v e to �nd a w a y to represen t user pro�le

and this represen tation will ha v e to b e tied to the on tologies of �w orld of academia� that will ha v e to

b e dev elop ed (see 4. b elo w). A prop osal ho w to tie on tologies and user pro�les has b een recen tly put

forw ard in [5 , 6 ].

2. A dding functions to the Departmen t Agen t that w ould extend the comm unication b et w een the D A and

the SA and facilitate p ossibilit y of dev eloping the MCDM mo dule that is to select the studen t-optimal

course sc hedule.
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Fig. 4.4 . System run r epr esenting 22 c ountries (1 university p er c ountry); p artial r ep ort form the sni�er agent

3. A dding more in telligen t decision making comp onen ts (MCDM mo dules), so that selections are based

on a realistically selected set of criteria. W e do not assume that our goal has to b e to dev elop fully-

functional mo dules, but rather establish whic h tec hnology should b e used to seamlessly in tegrate it in to

the system under dev elopmen t.

4. Making comm unication b et w een agen ts more realistic b y dev eloping and/or utilizing existing on tologies

and negotiation proto cols concerning v arious asp ects of �academic life�.

5. Moreo v er, p erforming in ternational tests (computers lo cated in di�eren t coun tries) is compulsory as

what w e w an t to ac hiev e is globally w orking system.

W e will b e rep orting on our progress in the near future.
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