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Abstract At the end of the Tempus project the question being asked by
] ] ] ) ) the Tempus partners was: what are the possible scenarios for
University Study-Oriented System (USOS) is an integrated siysos and further cooperation, is any local initiative possible
dent management information system for academic structug&g,out euro-money? The most probable — as often happens
and studer_wt affairs at Polish universities. The sy_stem has bga projects of that kind — was that the cooperation ends with
produced in-house at the Faculty of Mathematics, COMpU{§&§0s deployed at few departments as a local application. The
Science and Mechanics of Warsaw University for 17 Polighner possibility was that at least home institution of USOS —
universities — participants of the New EQucatlonaI Tools TeMyarsaw University — would deploy it at the university level.
pus JEP project. The results of the project had been reporggh mqst challenging was that the cooperation which emerged
at Eunis 2002. The purpose of this paper is to describe furthgiing Tempus days would continue finding other organiza-
activities involved in development and deployment of USO§qng| framework and helping to support further maintenance
The most positive aspect of the story is that the Tempus projggly gevelopment of USOS and deploy it at at least a few uni-
helped to initiate a cooperation of Polish high education ins{jg,sities. At the beginning of 2003 it seems that the last sce-
tutions which established a consortium for coordinating, SURzrio has many chances to succeed. The most positive aspect
porting and conducting common IT tasks. of the story is that the Tempus project helped to group institu-

Keywords: Student Management Information System; USOPnNS in higher education in Poland willing to work together on
— University Study-Oriented System; UCI — Consortium ofT tasks. This process is in progress.
Polish high education institutions

2 UCI — consortium of Polish high education
1 Introduction institutions

University Study-Oriented System (USOS) is an integrated sttthe end of the Tempus project many questions had risen con-
dent management information system, produced in-housecatning the status and future of USOS? Who owns it? Who
the Faculty of Mathematics, Computer Science and Mechafould be responsible for or interested in its further mainte-
ics of Warsaw University for 17 Polish universities — particinance and development? Who should pay for it? Who should
pants of the New Educational Tools Tempus JEP project JER®-in charge? Fortunately Polish universities were not the first
14461-1999 (carried out between November 1999 and Decembe confronted with such questions. Having in mind an exam-
ber 2001, cf. [4, 7, 8]). The results of the project had begte of LADOK — the consortium of Swedish high education
reported at Eunis 2002 ([6]). The purpose of this paper is itastitutions, which was one of the EC partners in the Tempus
describe further activities involved in development and deplogroject — a decision had quickly been made to try to follow
ment of USOS. There are four main subjects we want to difte Swedish solution. It took a year to work out all legal details
CUSS: and finaly at the end of 2002 the consortium called UCI (an
English equivalent of University Center for Computerization)
1. organizational structure, aims and tasks of UCI — cohas been established. The aims listed in the signed agreement
sortium of Polish high education institutions, similar tavere to coordinate, support and initiate activities such as:
Swedish LADOK [3] — established in 2002 with the

purpose to support further development of USOS and its;  jesijgning and developing computer based information
gradual deployment at the participating institutions, systems

2. directions of USOS development, in particular funtional- . _ ) ) )
ity of its new modules and integration of USOS with var- 2. work_lr!g ouF regulations concerning automation of various
administrative procedures,

ious other on-line services,

3. methods, techniques and tools of software engineering in3. gathering common funds for IT projects,
volved in the project and in particular the role of USOS in
teaching Computer Science students a practical softwaré-
engineering,

representing partner institutions in talks with the Ministry
of Education,

4. odds and ends of USOS deployment at Warsaw Universityp. negotiating with companies selling IT software and hard-
and other institutions cooperating within UCI. ware.



The administration structures of UCI consist of: tasks and ideas for further development, informs other parties
about USOS. The annual budget of the project should generally

1. A Council. Each participating institution is representegoVer basic daily system maintenance. Any special tasks con-
in the Council by rector’s plenipotentiary responsible fo¢erning development of brand new modules may need special
IT or other authorized person. Each institution has tfnding. New modules may be either developed by the team,
same Voting Strength_ The Council is responsib|e for a@t delegated to commercial software Companies and conducted
ceptance of the annual report of the board, acceptancelpfler the supervision of the team. In particular projects run
the fiscal balance, election of the board and its chairmd®¥, students (cf. p. 4) should be approved by the team, which is

acceptance of new members of the consortium, appro@éﬁo responsible for integrating the project results with the Sys-
of the budget for the next fiscal year. tem. On the other hand local system deployment and usage is

the responsibility of the institution, who pays for system hard-

2. ABoard of Directors. It consists of 5-11 members. Chaifgare and software infrastructure and local support, i.e. it is not
man of the Board of Directors is the chief executive officeionducted by the USOS maintenance team.

of the consortium. The Board is responsible for decidin%7 o ] . o
on the overall and principal direction of activities, bud7 institutions out of 17 taking part in Tempus joined the con-

get proposals, production of the annual report and fisSgrtium, 14 joined the USOS project. Consortium is an open

balance, signing agreements with other companies SUF%rganization in a sense that high education institutions which
vising Project Commisions etc. had not participated in Tempus but would like to join can be ac-

cepted under the condition that they would somehow pay back
3. Project Commisions. A group of UCI members mayn investment cost. The possible way of doing this consists in

launch a common project. Projects are supervised fynding a new USOS module. Two new institutions joined the
Project Commisions consisting of representatives of theSOS project.

institutions belonging to the group. The Project Com-
mision decides about the project budget, hires a Work-gyg __ achieving new quality by integration
ing Team which is responsible for carrying the project, .

appoints a project leader, sets task and priorities for the of services

team. USOS offers basic functionality, like handling students’ and

teachers’ personal data, study programs, requirements of de-
USOS is one of such projects (the main one at the moment). d@e certificates, course catalog, course registration, class
clear legal status of the software the ownership of USOS hgg¢hedules etc., but many more functions are needed. It can be
been transferred from the Tempus partners to the consortigBserved that the more system delivers, the more is expected
The USOS Commision consists of 7 representatives of univghd asked for by the growing number of its users. It looks like
sities participating in the USOS project. The USOS Workingye new needs emerge out from the simple reflection that most
Team has been located at the Faculty of Mathematics, Cogfithe data IS already there at our finger tips and only a new

puter Science and Mechanics of Warsaw University which jisterface should be built to view it from a different perpective.
the home for USOS from the beginning. The consortium en-

trusts the Faculty with the maintenance and further develdgniversity Payment System and Speed Collect

ment of USOS as stated in the agreement between the conggfious larger and smaller projects have been carried out in
tium and Warsaw University. a year 2002 in order to meet new demands and changed pre-

The cost of system maintenance and development is covef@guisites. The most important one, called USP (an English
from the fees of the member institutions based on the proj&gUivalent would b&niversity Payment Systgiis the system
budget. Fees are low and devoted for basic system mairf@d-handling students payments. In Polish public universities
nance. Fees can be adjusted every year. Consortium may Hi§6€ are generally two kinds of payments. Some students, so

apply for external funds from possible sponsors in addition &led day-time students don't pay regular tuitions, but are
routine annual operating budgets. charged for failed courses which have to be retaken, failed pro-

o motion to the next stage of study, missing credit points etc. So
The USOS Commision meets once every few months and fuggdledevening-time studentgpay regular tuitions. The amount
tions as a forum for information exchange between the usejiSthe tuition may be divided into 1, 2, or more parts which

and the USOS Working Team. It is responsible for stating agflould be payed in due dates. Delayed payments are increased
ranking maintenance duties for the team. by extra penalty rates.

The USOS Working Team coordinates all design and prografthe university signed an agreement with one of Polish banks
mlng work in accordance with the directives of the USOS Corm member of an international group) Offering a service called
mision, debugs the system, issues new USOS distributiogpeedCollect. Each student of the university (possible debtor)
takes responsibility for development and maintenance of id-assigned a unique number. This number is used as an exten-
terfaces to other systems, supports help-desk, prepares sysf@fto the account number of the department which is an exten-

documentation and manuals, assists new members with cgian to the account number of the university. Students transfer
verting data from old databases to the USOS database, suggests



money they are due to those accounts. Every day informatimeoming modules

about receivables is delivered by the bank to the departm%\nt . . i
. ) . -0 'Among the incoming modules are:

electronically in a form of a structured file. That file is im-

ported into USOS, interpreted on-the-fly and all students’ due o

payments are automatically reconciled with receivables whict- @ system for registering students for language courses.

are easily matched with the students by the account numbers. The rules of registration are different than registration for
regular courses, so the new module for that purpose had

Allinvolved parts profit from this system of electronic data pro- {5 pe designed.

cessing and transmission.

n%' document management system supporting automatic de-
livering and flow of applications. Since we want to archive
all student applications the idea is to post special web
forms for editing such applications and sending them to
the Student Office. Students should have the possibility to
check that the application has been accepted and observe
its further flow to the deputy dean for students’ affairs,
and back to the clerks at the Student Office. They should
also see status of the application at each stage and the final
Students have immediate and remote access on the web ([5]) to decision.

personalized information about due payments, due dates, ac-

count numbers, penaltie_s for not paying on time et.c. They M&her plans

transfer money electronicaly from their accounts in electronic

banking System by Simp|e copy and paste from one web pagé-hﬁ general direction of dEVE|Opment isto integrate various in-
another to avoid any misspelling or at least print money transféfmation handling services in one coherent system, available
forms with bar codes (with all necessary data, like the amodftough a common unified interface, authorized by a common
due and the account number, a|ready there)_ They may Mhorization |ayer. Of course their is still a lot to be done
open a special electronic account calgrtual wallet , preload in this respect, for example university payroll and human re-
it with some amount of money and then electronically transfépurces systems are separate applications. But from the very
money from the wallet to the university account (or use it t8eginning it is assumed that those university-wide databases
pay for on-line purchases through the Internet). Such paymé&hpuld some day be integrated on-line so at the moment at

is authorized on-line both by the bank and by USOS. A fulgast various off-line connections are worked out. Such policy
transaction history is also available on-line. should help to achieve a new quality in administrative software.

The department has the money credited to the accou
promptly, knows immediately who has payed and can eliminate
delays in updating of accounts receivables. Additionally man-
ual input of data into the financial/accounting system is elimi-
nated. It also becomes possible to take a quick action against
students who have not paid receivables on the due date, eg. by
sending automatic e-mail with the warning message or omitting
them on examination lists.

The bank makes money charging a fee for every transaction. ..
4 USOS — atestbed for practicing software en-
Itis also possible to accept cash directly at the counter and enter gineering

the information manually to the system.

USP delivers all kinds of reports, like the list of students Wh'%rom the beginning the USOS project has been carried out at
i

have due payments or students who have to pay extra char, &Faculty of Mafchem_atlcs, Computer SC|eqce, and MeCha'f]'
for delayed payments. s of Warsaw University by students supervised by academic

teachers and Ph.D. students. Software was designed and de-
Financial aid and scholarships veloped on software engineering and database courses, and on
gster seminars. Whenever we describe that scheme of system
evelopment everybody doubts that it can work in a long run.
Many negative examples are given of projects carried out in
Students apply for financial aid, delivering information about university environment which failed without delivering any
the average income in the family per capita. The global amourdeful outputs ([8] - private talks). To our own surprise in our
of money reserved for the financial aid is also specified. Thease the situation is opposite. The longer project runs the more
that money is distributed among students according to onestdible, mature and diverse in character are sub-projects carried
many various algorithms implemented in USOS. Informatiasut by students. It seems that the large application like USOS,
about money transfers from the university account to individuahich is totally under control of one project team, brings out
student accounts are delivered to the bank on files. Studemésy ideas which may be worked on by students on various plat-
getting best grades apply for scientific scholarships. Money fl@rms, from different perspectives, using a plethora of tools and
that purpose is also distributed among applicants accordingnethods.

one of the predefined algorithms, on the basis of the caIcuIatFﬁe earlv student proiects were aeneraly focused on produc-
grade averages. Yy proj g y p

ing particular functional modules. Examples of such projects
were those for handling course registration, study programs, re-
quirements of degree certificates, class schedules. Design was

The other large module designed and implemented during 2
is the module for handling financial aid and scholarships.



a responsibility of academic teachers and Ph.D. students. Sonie plan in a short run and in a long run,
of the projects involved Oracle programming, others PHP and
MySQL programming. Recent student projects are more di<
verse, focused on design and methodology, more software en: make it simple,

gineering oriented. The examples dbescribing USOS in

the Unified Modeling Languag€alibrating and maintaining 4. work closely with the clients,
large scale database®esign of user-friendly interfacestc.
Software reengineering, data maining, database profiling, soft-"
ware modeling — these are the main domains. 6. often deliver prototypes.

conform to standards,

integrate constantly,

The most important difference between usual academic

projects and USOS projects is anormous: the latter HAVE Idere is also another aspect of students’ involvement in the
deliver a final product and the author HAS to take part in if€velopment of USOS. To cut costs universities want to deploy
deployment. Students build teams, practice new software erf@jid suport the system in a local environment with the help of
neering methodologies, validate various software developméiftal experts. However the best way to get such experts is first
techniques, play various roles in the project (programmefg,train them and then hire. Looking for such local experts and
sub-project leaders, system administrators etc.) They havdtgning future recruitment other UCI members started offering
work in a strict time regime, use software version manageméf@ster seminars or other USOS-oriented courses.

systems, adopt standards, prepare and issue software distighuzgurse the development of USOS by student groups have
tion packages, use bug-tracking systems, feel responsibility {giye supervised by members of the USOS working team hired
the final product, use flexible solutions (the produced codewr_i,li, UCI. Sometimes in one sub-project work together hired-

be maintained and _reworked by somebody else). We teach ¥grammers and student-programmers (“hired-programmer”
example and practice. If a student cannot understand Whgdy also mean a student hired to develop a particular piece of
‘user-friendly interface” really means just made him sit for goftware). There is always a clear distinction between those
day at the help-desk for administration officers! Or make higy,q ways of involvement. For some students that may even

responsible for training end-users how to use Oracle formgd an extra motivation — they may get an opportunity to earn
Next time he will really make the best effort to design a simplg%mney if they prove their value first.

self-explained and intuitive interface. The code is often refac-

tored when old solutions are replaced with new better idea4SOS gave us a unique opportunity to integrate education in
Some of the students fail (even if they produce software, it $9ftware engineering with production of commodity software.
not attached to the official version of USOS), majority succedMe are determined to continue that model of software develop-
— all learn “programming in the large” and practical softwar81€nt.

engineering. Software companies producing commodity soft-

ware rarely can afford experimenting with various technique5, Deployment of USOS at Polish universities
methodologies and tools in the same project. We can — USOS

becomes a testbed for such experiments. What a year or t®OS is being deployed at universities by local teams. We will
ago might seem to be a risky didactic experiment is now gfiesent problems, procedures and steps involved in the process.

established multilevel process. Generaly the deployment may proceed differently at various

In [6] Oracle CDM Fast track (cf. [2]) was described as thi@stitutions according to local priorities and the involvement of
leading methodology used in the project. Last year due f@sources. Even faculties of the same university may choose
growing scale of the project we decided to start udifigL  different procedures. For example the deployment mayebe
andRational Rose Oracle design tools play a main role in detical: a few faculties deploy majority of USOS modules, or
sign and implementation phases but do not support suﬁicier‘lﬂ?fizontak one or two modules are deployed at all faculties
the requirement analysis process. The Unified Modeling Lafior example the module for handling student financial aid).

guage can be appligd to variou; areas Of. §oftwa,re qgvelopmgg{,us share the experience of the University of Warsaw. From
such as data model|ng, enhancing practitioners’ ability to COMear long perspective we may identify those conditions and
municate their needs and assessments to the rest of the t€Qfts which positively influenced the deployment process and

UML can also be used to describe the complete developm@iiise \yhich were possible pitfalls. We also list the sequence of
of databases from business requirements through the physg@bs of the deployment procedure

data model. In USOS use cases modeled in UML become stan-

dard tools used during talks between developers and clients Tt following conditions influenced the process positively:
working out system requirements.

Rector made and announced the decision to deploy USOS
at the university level and stop support for old desktop-like
systems (e.g. the central financial system will only accept
data on student financial aid in a format agreed upon and
implemented in USOS).

Practices applied in USOS in many respects match the rules (;f
extreme programming (cf. [1]). The most important ones in
USQOS are:



2. Central deployment team has been established. It grofips Summary and Future Plans

system developers, university administration officers (stu- ) ) ] )
dent affairs, financial affairs), university computer syl January 2003 USOS is used on daily basis at four univer-
tems administrators and programmers. sities (at pilot faculties), a few others are at various stages of

deployment. At Warsaw University we started academic year
3. Deployment may proceed in stages, according to facuR902/03 with USOS at four faculties. At the beginning of
priorities. 2003/04 all faculties will be using at least one module - Internet

) ] - registration module for foreign language courses.
4. University authorities (rector, deans of the departments)

and administration officers are strongly motivated té/e are still in the process of working out details of the opti-
achieve the goal. mal organizational framework for cooperation of participating

_ universities within UCI consortium. Transfer of knowledge be-
5. People seem to understand that if not now then never . sween institutions becomes a fact when the system is running.
This factor may be one of the most profitable for UCI members.

However there are also possible pitfalls. Departments of wdfis pays off by doing things the right way from the beginning
saw University vary substantially in size, have high degree @fd not repeating others’ mistakes. A group of institutions has
autonomy, and different priorities. The degree of computerizBetter possibility to influence government and funding organ-
tion at various departments — comprising hardware, softwal&ations by their mutual efforts as a discussion partner. With
and peopleware — is different (often very low). Deploymerthe co-operative system development approach, the result is a
of a large software system demands high organizational efffi@hly standardized system with its major components avail-
and a lot of (extra) work, which demands strong involvemed@ble for the owners.

of human resources. But people are busy, salaries are low ef¢fe\y software companies are interested in integrating their

In Warsaw University the deployment process proceeds in #§@mmercial) products with USOS and offering deployment
following steps: Services.
Last but not least the number of USOS Master and Bachelor
1. Atthe university level common dictionaries for USOS andlheses grows steadily — there have been 15 by now, many
payroll and Human Resources database are defined; more are on the way.

2. The dean of the department officially asks the central dls f
ployment team for help with the system deployment; ererences
[1] K. Beck, Extreme Programming Explained: Embrace

Change Addison-Wesley, 2000.
4. Departamental staff personal data are transferred from I[ﬁ S. GylsethUsing CDM Fast Track, Oracle’s DSDM Com-
database; pliant RAD ApproachOracle Corporation, 2000.

5. Students’ data are transferred from old desktop databaFﬁSHome page of LADOK consortium, Umea, Sweden,
or spread sheets (only some faculties have such data in an pyp: /iwww.ladok.umu.se
electronic form);

3. Departamental deployment team is established,;

[4] Home page of USOS, Warsaw, Poland,

6. Departamental course and degree catalogs are built; http://usos.mimuw.edu.pl
7. Inthe meantime USOS is installed on departamental cojBf Home page of USOSweb, Warsaw, Poland,
puters and people are trained (at their work places); http://usosweb.mimuw.edu.pl
8. Roles and filters for administration officers are defined &&] J. Mincer-DaszkiewiczStudent Management Information
cording to requirements; System for Polish Universitiegunis’2002, The 8th Inter-
o _ . national Conference of European University Information
9. Administration procedures are verified along the way. Systems, Porto, Portugal, June 19-22, 2002, pp. 271-281.

J. Mincer-DaszkiewiczDeveloping and Deploying Com-
modity Software in Academic Environmefim Polish),
KKI0'2002, IV Krajowa Konferencja Inzynierii Opro-
gramowania, Poznan, Poland, October 15-18, 2002.

In January 2003 the situation is the following: one departme[rz
of Warsaw University deployed 100% of USOS functionality,
one department 60%, one 40%, five departments which started
recently about 20%. The first observation is that SUCCESS
strongly depends on PEOPLE. Even with the same level 8] J. Mincer-DaszkiewiczStudent Management Information
support and help from the deployment team, the progress made System For Polish UniversitieSAIAC'2002, Joint Inter-
varies substantially. The second observation is that the deploy- national Conference on State of the Art in Administrative
ment of such a huge software system is like an avalanche — Computing, Tartu, Estonia, November 18-20, 2002.
when started, can not be easily stopped.



