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Department of Computer Science in 2002

1. The Department of
Computer Science in the year
2002

In 2002, the field of information technology stag-

nated at the level that the previous year’s recession

had brought about, which was evident especially in

the activities of new start-up companies. However,

larger, well-established endeavours were success-

ful, to say the least. Some even thrived.  One could

say that the IT field, after a short period of eupho-

ria, has reverted back to safe and reliable routines.

The development has been favourable for the

department, in that the main components of aca-

demic work, basic know-how and long-term plan-

ning, have regained their status.  This is evident in

the results achieved at the department during the

year 2002, which have been improving and even

reaching record highs. As one of the most positive

results we could mention that the number of gradu-

ated Masters was 72, topping the dream limit of 70

for the first time ever, and closing in on the depart-

ment’s official goal of 75 Masters per year. The

thanks for the great increase in degrees go mainly

to the teaching staff, whose dedication and excel-

lent work bring about good results even according

to official measurements.

The number of publications reached a good

level (146) again after years of dwindling.  The

most important factors in this improvement are the

national centre of excellence FDK (From Data to

Knowledge) and the Basic Research Unit (BRU) at

the HIIT research institute. These units are mainly

focused on research, so they have increased the

number of publications as a snowball effect once

they have started functioning properly.

During 2002, the department has been imple-

menting its strategy that was set up for 2001-2003.

The department offers a cutting-edge, varied edu-

cation that emphasizes the conceptual basis of

computing. The education programme has settled

into a division of five different specialisation areas

that concur with the main research areas of the de-

partment. In addition to the specialisation areas,

some new education sectors have been established,

such as language technology and software business

and marketing, to deal with smaller and more topi-

cal themes in the field. The department’s teaching

strategy combines a traditional theoretical ap-

proach (lecture courses) with practical work (exer-

cise sessions), and in addition, the year 2002 has

seen a new branching into student-based teaching

in the form of web courses and study circles.

The research at the department, for its part,

strives to combine theory and practice, as well.

Many of the projects have, as their baseline, a

practical problem that is solved with the help of

scientific methods and supported by real software

tools. Research is arranged under larger research

groups, attaining a larger so-called critical mass as

well as a more efficient and varied research proc-

ess. One positive trend worthy to note is that the

research groups at the department are becoming

more international with the increasing recruitment

of foreign researchers.

The department funding increased during 2002

to a record-breaking 9,280,000 euros (in 2001,

7,100,000 € ). Since the standing basic funding has

not increased much (2,230,000 €  vs. 1,930,000 €  in

1. The Department of
Computer Science in the year
2002
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2001), the large increase can mainly be explained

by the increase in funding from outside sources.

Though the outside funding is an important factor

in developing the department, it being such a large

part of the department’s total budget – 61% - also

poses a risk. The plans to reduce or discontinue the

national IT programme for education, funded by the

Ministry of Education, in 2004 will shake the de-

partment’s economic base in the near future.

Another factor that can lead to a disaster in

the future is the continuous large increase in the

student body. In the year 2002, we had 2351 regis-

tered major subject students, while in 1998, they

were only 1793. Mass lectures create severe chal-

lenges on maintaining the high quality of teaching,

especially since the department in its strategy has

chosen to focus on teaching that centres on the stu-

dents, in the form of instruction in small groups,

which demands more teachers.

In spite of the threats mentioned above, the

year 2002 was very successful and rewarding for

the department all in all.  This is mainly due to the

staff, who are committed and active, often to the

point of not only exceeding explicit goals but also

implicit hopes.

Jukka Paakki

Head of the department

2. An overview of the
year 2002

2.1 Staff and organisation

In order to develop the department’s staff structure,

new posts and appointments were established in

2002, in accordance with the department’s staff

policy. The following persons were appointed per-

manent posts in research and teaching: Professor in

software design Inkeri Verkamo, University Lec-

turer in intelligent systems Eero Hyvönen, Univer-

sity Lecturer in basic teaching in programming

Tomi Pasanen, and University Lecturer in algo-

rithms and data structures Patrik Floréen. In addi-

tion, the following persons were appointed tempo-

rary posts: Doctoral Assistants Juha Kärkkäinen

and Juho Rousu, and computer science Assistants

Oskari Heinonen and Jukka Viljamaa.

The reformation of the internal administration

that was started in 2001 was finalised by making

the following posts permanent: Planner (of Studies)

(Reijo Sivèn), Translator (Marina Kurtén) and Com-

munications Officer (Janne Saarinen). In addition,

the administration teams, headed by Office Man-

ager Päivi Karimäki-Suvanto and Head of Studies

Hannu Erkiö, employed the permanent secretaries

2.1 Staff and organisation

2. An overview of the
year 2002
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Sirkka Palander and Kati Suontaa and the tempo-

rary or part-time workers, Amanuensis (of Studies)

Marja Huovinen, Research Secretary Tiina

Väisänen and IT Designer Minna Majuri. The com-

puter maintenance services were enforced by mak-

ing IT Specialist Mikael Jokela’s appointment per-

manent.

Mainly due to the rapid increase in research

staff, the department staff increased to a record-

breaking 152.9 measured in person-years (in 2001:

126.7 person-years). To give support to the very

large and differentiated staff, the regular planning

and development discussions traditionally held

with teachers were extended to include researchers

and even some part-time teachers. Staff administra-

tion was arranged so that a manager in charge was

appointed for a larger group, and on the basis of

the planning and development discussions, this

manager tries to advance the careers of his or her

own sector, while mapping ideas and hopes for the

development of the department as a whole.

Jukka Paakki has stood as the head of the de-

partment and the chairman of the steering commit-

tee in 2002. Other persons in charge of administra-

tion are Office Manager Päivi Karimäki-Suvanto, in

charge of general, staff, research and budget ad-

ministration; Head of Studies (Lecturer) Hannu

Erkiö, teaching administration; and IT Manager

Petri Kutvonen, computer maintenance. The sub-

programmes and specialisation areas were headed

by the following persons during 2002: Professors

Helena Ahonen-Myka (the language technology

branch in information systems), Timo Alanko (dis-

tributed systems and data communications), Tapio

Elomaa (the specialisation area for algorithms and

the sub-programme for teachers), Eero Hyvönen

(the sub-programmes for applied computing and

computer mathematician), Henry Tirri (intelligent

systems), Hannu Toivonen (information systems)

and Inkeri Verkamo (software design). Academy

Professor Esko Ukkonen heads the FDK centre of

excellence, and Research Manager Heikki Mannila

the HIIT/BRU Basic Research Unit. In addition,

the department is a partner in three national post-

graduate schools, managing and co-ordinating two

of them. Research Manager Heikki Mannila man-

ages the ComBi postgraduate school, which is co-

ordinated by Lecturer Heikki Lokki, and Professor

Henry Tirri manages the HeCSE postgraduate

school (starting 1 January 2003), and it is co-

ordinated by University Lecturer Tiina Niklander.

The department library is large and keeps a

high standard. Administratively, it is a part of the

Science Faculty’s Kumpula Science Library, where

Professor Eero Hyvönen represents the department

in the library steering committee.

To improve internal communications, the

webzine me@tktl was established during the au-

The department organisation
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tumn of 2002. It reports on current affairs

and people at the department. One of the

webzine issues reported the results of a

wide investigation into contentment with

the working environment at the depart-

ment. The investigation was carried out

during September-October, and the grade

given to the working environment aver-

aged 4.1 on a scale of 1-5. The freedom

and the amiable and stress-free atmos-

phere at the department were deemed the

best features of the working environment.

On the other hand, issues that were con-

sidered to need addressing are the sense

of community, the instruction of post-

graduates, and the size of the pay packet.

2.2 Education

The evaluation project for Helsinki University

teaching and degrees, started in 2001, was brought

to the end of its second phase when an end report

was written in co-operation with the departments of

Mathematics, Chemistry and Physics. The feedback

and the end report will be the basis for planning

and implementing the further development of

teaching during the following phase of the project.

Inspired by the self-evaluation report written

for the evaluation project, and by the positive feed-

back from the international panel, the department

put forth a proposition to become a quality unit.

The proposition was accepted at both faculty and

university levels, so the department was among the

eight units that the University of Helsinki pre-

sented to the Finnish Higher Education Evaluation

Council.  Though the department was not chosen as

one of the quality units this year, it was a definite

merit to be among the finalists and an indicator

that the high quality of the teaching at the depart-

ment is widely recognized.

The department took active part in the devel-

opment of distance and virtual education. A team

led by Lecturer Teemu Kerola prepared a strategy

that was accepted by the department, the strategy

for e-learning for 2002-2006.  Some courses were

used in teaching during the spring. Important expe-

riences of producing courses were generated espe-

cially in the TUeLIP community, a co-operation be-

tween seven European universities, which is sup-

ported by IBM by offering know-how and the serv-

ices of its production lab.

Another important project in international

education is the co-operation to reform the educa-

tion of the Petrozavodsk State University Computer

Science programme. The goal is to co-ordinate the

education at Petrozavodsk and Helsinki, and thus

to improve the possibilities for professional co-op-

eration in the field of information technology. As a

part of the project, some of the department’s teach-

ing material has been used in Petrozavodsk.

The development of the Pro gradu (Master’s

thesis) process was continued by transferring the

thesis administration to a database.  This new serv-

ice improves the possibilities to follow the progress

of theses and to create statistics over them. In addi-

tion, the guides for instructing theses and grading

them were revised. The events for students ap-

proaching their thesis stage have been very popu-

lar, and it has become a tradition to arrange them

four times a year.

The upgrading studies programme funded by

the Ministry of Education accepted its last 71 stu-

dents. The programme has been an important

source of funding for the department, but the re-

sults, counted in degrees, have not reached ex-

pected limits. The reason for this is the difficulty

for more mature students to combine effective

studying with a fulltime job. Though no more stu-

2.2 Education
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dents will be accepted to the upgrading studies

programme, the funding will continue decreasingly

until the year 2004.

As for Master’s degrees, the department

reached an all-time high, 72 completed degrees.

The number of PhD degrees stayed the same as in

previous years, three completed degrees. It is obvi-

ous that postgraduate education needs to be made

more efficient. The number of completed study

weeks seems to have reached a constant, as well,

and the limit of 20,000 was broken yet again

(20,512 study weeks).

The department’s Pro gradu grants were

awarded to Pekka Aalto, Timo Nyyssönen, Tiina

Pelkonen, Pirkka Puustinen, Juha Markkanen,

Tarja Rauste, Panu Ahjos, Jaakko Haapasalo,

Mikko Hassinen, Ping Jing, Heli Koukku, Taneli

Saastamoinen, Petri Savolainen, Susanna Turkki

and Fei Wang in 2002.

2.3 Research

The research at the department picked up further

during 2002. It was especially the activating influ-

ence of the FDK centre of excellence and the Basic

Research Unit that increased the number of re-

searchers, publications, and the funding.

The number of publications, which had been

decreasing to an alarming degree lately, increased

to a good 146 this year (in 2001: 97). Though the

increase can partly be explained by the large

number of reports and other texts that were pub-

lished in more insignificant forums, the increase in

the number of journal articles from 6 to 22 is espe-

cially noteworthy.

The research funding from outside sources was

a good 2,840,000 euros (in 2001: 2,080,000 € ). The

Finnish Academy especially increased its funding,

from 57,000 euros to 1,110,000 euros. On the other

hand, the other large public research sponsor,

Tekes (the National Technology Agency), decreased

their funding from 600,000 euros to 300,000 euros,

i.e. by half from the previous year.  This alarming

trend can be explained, at least in part, with the

fact that the funding to the HIIT Advanced Re-

search Unit (ARU) administratively belongs to the

Helsinki University of Technology, even if the re-

search is, in fact, carried out at the department.

With this in mind, the HIIT co-op-

eration with Helsinki University of

Technology can be considered to

have some negative side effects.

As an example of the high es-

teem in which the department is

widely held, we have reason to men-

tion the Finnish Academy research

programme for proactive informa-

tion technology, carried out 2002-

2005, administered by HIIT/BRU

(Heikki Mannila acts as manager of

the programme and Greger Lindén

as co-ordinator).

2.3 Research
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Staff (working years) 1998 1999 2000 2001 2002
Teaching 43 49    60 53.5 63.1

Professors 9 9 9.6 12.1 12.3
Senior and Doctoral assistants 4 3 3.4 1.4 1.6
(University) lecturers 10 11 12.8 14.2 19
Assistants 8 9 12.9 10.4 8.3
Full-time teachers 7 7 4.4 4.2 5.3
Part-time teachers 5 10 16.9 11.2 16.6

Postgraduate students 14 11 14.9 17.7 17
Researchers and research staff 35 37 37.2 39 55.8
Administration 11 13 13 16.5 17
Total 103 110 125.1 126.7 152.9

Overview

2.4 The Department in Numbers
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Funding (Million Euros) 1999 2000 2001 2002

Basic funding 1.92 1.92 1.93 2.23
Carried over from previous year - - 0.94 1.43
Additional funding 1.21 1.72 2.14 2.78
External research funding 1.86 2.22 2.08 2.84
Total 4.99 5.86 7.09 9.28
FIM 29.66 34.84 42.21 55.17

International activities and co-operation 2002

Foreign guest lecturers at the department 27
Department staff lectures in foreign countries 39

2.4 The Department in Numbers

The average age of full-time personnel in  2002:  32,8 years

The gender distribution of full-time personnel in 2002:  female 20,8 %, male 79,2 %

Personnel (working years)
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Additional funding for teaching (Million euros) 2000 2001 2002

National IT Programme 0.66 0.66 0.92
Language Technology Programme - 0.08 0.09
Postgraduate schools 0.35 0.47 0.49
Upgrading studies 0.47 0.82 1.15
Other 0.24            0.10           0.13
Total 1.72 2.13 2.78
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Overview

Implemented external funding (Million Euros) 2001 2002 2002 %
Finnish Academy 0.57 1.11 39 %
TEKES                                                                                    0.60            0.30 11 %
Enterprises 0.56 0.98 35 %
EU 0.22          0.20 7 %
Other national sponsors 0.13 0.25 9 %

Other state funding                  0.21 7 %
Trust funds and foundations    0.04 2 %

Total 2.08 2.84

Students 1998 1999 2000 2001 2002

Admission quota 270 270 270 235 235
Freshman registrations 279 258 267 243 264
Students chosen on the basis of earlier studies 55 42 61 61 82
Upgrading students - 40 81 78 71
Female students (percent)                                                    21 22 20 20 19
All registered students 1793 1982 2110 2230 2351
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Overview

Teaching 1998 1999 2000 2001 2002

Completed credits 17494 17863 21345 20554 20512
Teachers in person-years 43 49 60 54 63
Credits/person-year 415 401 343 408 326
Students/person-year 42 43 35 41 37

Study weeks are the Finnish study credit system. One study week  consists of 40 hours of work, and equals
2 ECTS (European Credit  Transfer System) units.

Number of publications 1998 1999 2000 2001 2002
Monographs 0 3 0 0 4
Journals, articles 10 11 8 6 22
Conference articles 64 46 49 49 46
Other publications 54 49 50 42 74
Total 128 109 107 97 146

Number of degrees

Degrees and theses (number of)

Master's theses
Master's degrees

Postgraduate degrees (number of)

Licentiate degrees
PhD degrees

1998 1999 2000 2001 2002

53 63 63 75 70
48 55 64 61 72

4 2 5 6 4
2 3 4 4 3
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2.5 Nota bene 2002

Events

The annual strategy meeting was arranged in

Gustavelund in Tuusula on the 9-10 January 2002.

At the meeting, strategies for improving the teach-

ing, research and administration at the department

were drawn up.

The traditional department day was arranged

on 5 April 2002. In addition to the presentations of

teaching and research at the department, two dozen

ex-workers from the department had been invited,

and present long-time workers took a trip down

memory lane with them, as well as envisioning a

better future.

In co-operation with the State University of

Petrozavodsk, the department arranged the seventh

Annual Finnish Data Processing Week seminar in

Petrogavodskin May 2002.

An international summer school on Wireless

Internet, headed by Professor Kimmo Raatikainen,

was arranged at the department on 1-5 July 2002.

Nine eminent lecturers from Europe and the USA

spoke at the summer school.

The department arranged a double interna-

tional conference, 13th European Conference on

Machine Learning (ECML’02) and 6th European

Conference on Principles and Practice of Knowledge

Discovery in Databases (PKDD’02), which gathered

over 200 participants on 19-23 August 2002. Pro-

fessor Tapio Elomaa and Hannu Toivonen and Re-

search Manager Heikki Mannila acted as chairs for

the programme committee, while Professor Helena

Ahonen-Myka led the organizing committee.

The department had its own term opening

event on 10 September 2002. In addition to the fes-

tive speech given by Academy Professor Esko

Ukkonen, the department’s own t-shirts were dis-

tributed to the staff, and a photo collage of the de-

partment staff, compiled by Avril Styrman, was un-

veiled (see page 5).

The ten years of the Linux operating system

were celebrated on 11 December 2002 at a seminar

that was well publicised by the press. Among the

speakers were the department’s IT Manager Petri

Kutvonen, Project Manager Olli-Pekka Rissanen

(Ministry of Finance), R&D Manager Antti

Lampinen (Kongo Group) and film director Hannu

Puttonen, who showed clips from the DVD version

he is making of his Linux movie.

The department received more unusual public-

ity when the TV series Paholaisen tytär (“the Dev-

il’s daughter”), which was partly filmed in the de-

partment’s facilities, gathered large TV audiences

in October-November 2002.

Awards, confidential posts and
honours

By order of the Director of Administration, Lecturer

Heikki Lokki established the current condition of

computer services at the university in January-Feb-

ruary 2002, and wrote a report on how to improve

them.

Nominated by the Faculty of Science at the

University of Joensuu to be the external evaluator

of teaching at the Joensuu University Computer

Science Department in 2002, Matti Mäkelä (Profes-

sor Emeritus) drew up a written report on the

evaluation to the faculty.

Antti Martikainen, a student at the depart-

ment, was awarded the Finnish SIGCHI associa-

tion’s thesis award of the year 2002 for his Master’s

thesis, An XML-Based Framework for Developing

Usable and Reusable User Interfaces for Multi-

Channel Applications, which studies the interaction

between man and computer.

At the department’s Christmas coffee party on

19 December 2002, the year’s Good Teacher awards

were given to Lecturer Harri Laine and Teacher

Janne Rinta-Mänty.

To honour his active part in establishing the

co-operation between the Petrozavodsk and Hel-

sinki Computer Science departments, Lecturer

(Acting Professor) Timo Alanko was appointed Doc-

tor Honoris Causa at Petrozavodsk State University

in May 2002.

Academy Professor Esko Ukkonen and his wife

attended the Independence Day reception by invi-

tation of the President of the Republic on 6 Decem-

ber 2002.

2.5 Nota bene 2002

Overview
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3. Research and
education areas

3.1 COMPUTER SCIENCE

3.1.1 Algorithms

The specialisation area studies the algorithmic and

theoretical aspects of formulating and solving com-

putational problems in different application areas.

The focus is on discovering efficient solutions for

specific problems.  The interaction between theory

and practice is also of central interest.  The appli-

cation of well-motivated algorithms to real-world

problems is within the scope of the area.

The curriculum of the specialisation area cov-

ers the core of computer science.  The central ob-

ligatory courses are: Data Structures and Algo-

rithms, Theory of Computation, and Design and

Analysis of Algorithms.  Advanced courses and

seminars are organized on diverse modern research

topics in algorithmics such as String Processing Al-

gorithms, Machine Learning, Computational Geom-

etry, Computational Biology and Bioinformatics,

Computer Graphics, Signal Processing,

Randomized Algorithms etc.  Mathematics beyond

the obligatory curriculum is suggested to all stu-

dents of the specialisation area.  Other suggested

minor subjects include, e.g., Physics, Theoretical

Physics and Statistics.

On the research front the current main focus

areas are combinatorial pattern matching and its

applications in computational biology, theory and

practice of machine learning with interest in the

application of the methods to data mining, data

structures for biological databases, and computa-

tional geometry.  An analytical approach to diverse

problems is the common factor in the many differ-

ent research projects within the specialisation area.

The contact persons in Algorithms are Profes-

sor Tapio Elomaa and Academy Professor Esko

Ukkonen.

 Education (in Finnish): http://
 www.cs.helsinki.fi/algoritmit/
 http://www.cs.helsinki.fi/research/fdk/

Researcher Tomi

Silander on

Manhattan, measuring

data for an intelligent

positioning system.

Research and education areas

3. Research and
education areas

 Research (in English): http://
 www.cs.helsinki.fi/research/fdk/

3.1.2 Intelligent Systems

The specialisation area of Intelligent Systems stud-

ies issues related to the design and analysis of

computational methods for adaptive and intelligent

systems. The area covers several fields in computer

science such as artificial intelligence, computa-

tional intelligence, artificial life and search meth-

ods. Future information technology will include

more and more adaptive components both in hard-

ware and software and therefore many of the meth-

ods studied are core components for future systems.

The curriculum of the Intelligent Systems area

contains a wide variety of special courses, which

typically require as prerequisites good program-

ming and problem solving skills and a solid ana-

lytical background. Studies of automating intelli-

gent behaviour are by necessity drawing ideas from

many sciences, and thus the studies in many cases

are multidisciplinary in nature. In addition to the

methodological courses in the “Three Concepts”

series, other suitable courses can be selected either

from more applied topics (robotics, string matching,

data mining) or from the general introductions such

as artificial intelligence and machine learning. A

research seminar in Intelligent Systems is intended

for postgraduate level studies and multidisciplinary

studies in cognitive science, neurocomputing (in

cooperation with Helsinki University of Technol-

ogy) and theoretical philosophy are strongly en-

couraged.

The research in the Intelligent Systems area is

focused on issues related to deep foundational is-

3.1 COMPUTER SCIENCE
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courses in the curriculum: Software Engineering,

Software Engineering Lab, Software Architectures,

and Software Processes and Quality. On top of

these, special courses and seminars can be se-

lected on topics such as programming languages,

compilers, software testing, software performance,

user interfaces, and software project management.

The importance of the software business perspec-

tive has been taken into account by offering a mi-

nor subject on this topic, in co-operation with Hel-

sinki University of Technology and Helsinki School

of Economics and Business Administration.

The research in software engineering is fo-

cused on one of the cornerstones of software qual-

ity, the software design phase and the related tech-

nical artefact of software architectures. Currently

ongoing research projects develop techniques and

tools to early measurement and assurance of the

quality of a software system in its design phase, be-

fore entering the implementation and testing

phases. Modern object-oriented techniques, most

notably design patterns, application frameworks

and the UML modelling language, play an impor-

tant role in the techniques and tools developed in

the research projects.

The contact persons in Software Engineering

are Professor Jukka Paakki and Professor Inkeri

Verkamo.

 Education (in Finnish): http://
 www.cs.helsinki.fi/ohjelmistot/
 Research (in English): http://
 www.cs.helsinki.fi/research/roosa/

3.1.4 Distributed Systems and Data
Communication

The specialisation area of Distributed Systems and

Data Communication studies how systems can be

divided into independently working parallel parts,

and how these parts communicate with each other.

The research concentrates on examining the basic

components and the protocols of such systems.

The goals of the group are twofold. On one

hand, tools are developed for analysing and model-

ling systems based on theory. On the other hand,

more powerful services are developed for the appli-

Research and education areas

The appointment of  Inkeri Verkamo as Professor of

software design was celebrated festively in December.

sues in modelling and learning , and their applica-

tions to various fields from engineering to social

sciences and medicine. Most of the research is as-

sociated with the Complex Systems Computation

Group (CoSCo), which studies theoretical and ap-

plied topics in probabilistic and information-theo-

retical modelling and stochastic search methods.

Current ongoing projects have applications e.g. in

user profiling and personalisation, adaptive learn-

ing environments, autonomous satellite diagnosis

systems, telecommunications and next generation

search engines.

The contact person in Intelligent Systems is

Professor Henry Tirri.

 Education (in English): http://
 www.cs.Helsinki.FI/alykkaat/
 Research (in English): http://cosco.hiit.fi

3.1.3 Software Engineering

The specialisation area of Software Engineering

studies methods, techniques, and tools to system-

atically develop large and complex software sys-

tems of high quality. The area covers not only tech-

nical issues, but also managerial and co-operative

aspects of team and project work as well as the

business dimension of software products.

The curriculum of the specialisation area is

rather broad, containing courses and seminars in

all of the dimensions of software engineering men-

tioned above. There are four obligatory basic
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- The open distributed software systems group

develops middleware services to support inter-or-

ganizational cooperation and networking. Partners

in the cooperation are application components,

which have been developed independently and

which are under separate autonomus authorities.

This means that the system must have facilities for

publishing services, for automatic negotiations

about agreements, and for internal management to

fulfil the agreements.

- The operating system enhancements group

currently focuses on real-time systems with high

availability requirements. Additional subjects of

experimentation have been related with real-time

databases: application of optimistic strategies,

memory-based storage, and replication-based fault-

tolerance.

- Formal specification and verification of dis-

tributed systems is studied  in the Modelling of

concurrent systems group. The theoretical results

of the group are based on process algebras, tempo-

ral logic, and theory of automata. The results are

applied to software engineering tools.

The contact persons in Distributed Systems

and Data Communication are Professor Timo

Alanko and Professor Kimmo Raatikainen.

 Education (in Finnish):
 http://www.cs.helsinki.fi/hajautetut/
 Research (in English): http://
 www.cs.Helsinki.FI/u/alanko/nodes.html

3.1.5 Information Systems

The specialisation area of Information Systems

studies methods, techniques, and tools needed in

manipulating large volumes of data, often imple-

mented as a database, frequently also using struc-

tured representations such as XML.  The education

in the specialisation area covers database manage-

ment, text and document management, information

retrieval, and data mining.

The core of the curriculum of Information Sys-

tems contains obligatory courses on database man-

agement and database applications: Introduction to

Application Design, Introduction to Databases, Da-

tabase Application Project, Database Management,

cation platform based on operating systems, data

communication, distribution algorithms and effec-

tive information management solutions.

The curriculum of the specialisation area is

broad, containing courses and seminars on all the

research dimensions. Obligatory courses in the cur-

riculum are Operating systems I—II, Data Commu-

nication I—II, Introduction to Specification and

Verification, Computer Organization I—II, Concur-

rent Systems, and Distributed Systems.

The restructuring of the obligatory courses that

was started in 1999 was completed in 2002. The new

course structure has been found apt and functional.

Additional special courses and seminars can

be selected on varying topics. Themes of current

interest have been modern data-communication

technology, mobile computing, security, and formal

methods utilized within the specialisation area.

The needs of foreign student shas been taken

into account by arranging exercise sessions in Eng-

lish for several of the basic courses. Some of the

special courses in data communications have been

taught completely in English, along with some

seminars.

The research in Distributed Systems and Data

Communication has four focus areas:

- The research projects of the mobile and no-

madic computing group are concerned both with

the protocols of wireless data communication and

with applications utilizing wireless communication.

Central topics have been the quality-of-service is-

sues in heterogeneous environments.

The ECML/PKDD-2002 conference, arranged by the

department in August, gathered some 200

participants in the main building of the university.

Research and education areas
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Database Modelling, and Database Structures and

Algorithms.  Besides these, special courses are of-

fered on data warehousing, data mining, informa-

tion extraction, spatial information systems, struc-

tured documents, information retrieval, and user

interfaces. More specific subareas are covered by

seminars on varying topics.  In the Software Engi-

neering Lab, design and implementation of a data-

base system or a user interface are common topics.

The research in information systems is strongly

focused on data mining and document management,

including language technology.  Techniques of

analyzing and mining data from various sources for

useful information are the key research topics.  The

research includes both method development and

applications, for instance in gene technology, ecol-

ogy, telecommunication, and publishing industry.

Research in the database area is focused on recov-

ery and concurrency control.  Computer-aided

teaching environments have been developed for da-

tabase courses.

The contact persons in Information Systems

are Professors Hannu Toivonen, Helena Ahonen-

Myka, and Seppo Sippu.

 Education and research:
 http://www.cs.helsinki.fi/info/
 index_en.html

3.2 TEACHER IN COMPUTER SCIENCE

The subprogramme educates qualified computer

science teachers for all levels of the educational

system (lower and upper secondary schools, col-

leges and polytechnic institutes) and for business

training.  The curriculum contains a pedagogical

component (35 cu), which lessens the required ad-

vanced computer science studies.  The studies in

pedagogy are carried out alongside the studies in

the subjects to be taught.  A course on Computer

Uses in Education is obligatory to the students in

the teacher subprogramme.  The course IT for

Teachers is also directed to the students of the

subprogramme.  Lecture courses, seminars and the

subject for the Master’s thesis can be chosen from

another subprogramme.  Mathematics is the most

popular minor subject.

The contact person in Teacher in Computer

Science is Professor Tapio Elomaa.

 Education (in Finnish):
 http://www.cs.helsinki.fi/opettaja/

3.3 APPLIED COMPUTER SCIENCE

The subprogramme Applied Computer Science is

meant for students who want to specialise in some

application area and study that more than is possi-

ble in the other subprogrammes. Every student has

an individual study programme. The research ac-

tivities are pursued in several of the other research

divisions, e.g. within the algorithmics, machine

learning, biocomputing, computational linguistics

and data mining groups.

 Professor Eero Hyvönen is in charge of the

subprogramme.

 Education (in Finnish):
 http://www.cs.helsinki.fi/sovellettu/

3.4 COMPUTER MATHEMATICIAN

The subprogramme Computer Mathematician is a

joint programme with the Department of Mathemat-

ics. The students must include computer science

and mathematics to the same amount in their degrees.

Every student has an individual study programme.

The mathematically oriented research problems for

the students come from other research areas.

Professor Eero Hyvönen is in charge of the

subprogramme.

Research and education areas
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 Education (in Finnish):
 http://www.cs.helsinki.fi/matemaatikko/

3.5 SOFTWARE BUSINESS

The Department of Computer Science, Helsinki

University of Technology and the Helsinki School

of Economics offer their major subject students the

possibility to take software business as a minor

subject. This minor subject module consists of gen-

eral courses in software engineering, software pro-

duction, business skills, marketing and computer

legislation, as well as a project in the field. Of the

students at the department, 15 were chosen for this

minor subject module in 2002.

Professor Eero Hyvönen is in charge of the mi-

nor subject module.

 More information (in Finnish):
 http://www.cs.helsinki.fi/ohli/

3.6 GRADUATE SCHOOLS

3.6.1 HeCSE

The Helsinki Graduate School in Computer Science

and Engineering is a postgraduate programme

jointly offered by the Helsinki University of Tech-

nology (HUT) and the University of Helsinki (UH).

It is mainly intended for students wishing to pursue

their graduate studies full time, aiming for a PhD

degree in four years. For these students, HeCSE of-

fers the possibility of financial support and some

other benefits such as special courses.

HeCSE incorporates the following laboratories

and departments: the Laboratory of Information

Processing Science (HUT), the Laboratory of Tel-

ecommunications Software and Multimedia (HUT),

the Laboratory for Theoretical Computer Science

(HUT), the Neural Networks Research Centre

(HUT) and the Department of Computer Science

(UH). The collaboration with Helsinki Institute for

Information Technology (HIIT) has started recently.

Students can choose any area represented by

the professors as their specialisation area. How-

ever, the main research areas in HeCSE are soft-

ware systems, software engineering, telecommuni-

cation software and distributed systems, as well as

learning and intelligent systems. HeCSE has

granted funding for 31 students, 12 from the Uni-

versity of Helsinki and 19 from the Helsinki Uni-

versity of Technology. The other students in HeCSE

are financed by projects or teaching.

 More information (in English):
 http://www.cs.helsinki.fi/hecse/

3.6.2 ComBi

The Graduate School in Computa-

tional Biology, Bioinformatics, and

Biometry (ComBi) is a postgradu-

ate program jointly offered by the

University of Helsinki, the Univer-

sity of Turku and the University of

Tampere. The Department of Com-

puter Science at the University of

Helsinki coordinates the school.

The research goal of ComBi is

to develop computational, math-

ematical, and statistical methods

for biological sciences. To that

end, ComBi will educate PhDs

with high-quality methodological

Berkeley of California, the postgraduate school

HeCSE and HIIT arranged their second ever summer

school on the subject of software architectures for

mobile data communications in Berkeley in June.

Research and education areas
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expertise. In their thesis work the students are ex-

pected to apply this expertise to computational,

data analysis or modelling problems in biology or

in some related field. The thesis projects are car-

ried out in cooperation with one or more research

groups in the application area (such as biochemistry,

molecular biology, microbiology, ecology, evolution re-

search and systematics, geography, public health).

Computational biology is a new field of re-

search which develops methods and software im-

plementations for computational problems in mo-

lecular biology, biotechnology, and genetics.

Bioinformatics refers to the development and use of

(molecular) biological databases. Biometry investi-

gates statistical modelling problems related for ex-

ample to genetic mapping, to the genetic and envi-

ronmental risk factors of complex diseases, or to

the spreading of infectious diseases. Further topics

include population dynamics and numerical tax-

onomy of ecological and genetic phenomena.

 More information (in English):
 http://www.cs.helsinki.fi/combi/

3.6.3 KIT Graduate School

The KIT graduate school is a multidisciplinary, na-

tion-wide graduate school for human language tech-

nology-related PhD studies. The graduate school is

part of the emerging Nordic cooperation in the field of

language technology researcher training. The school

has started in 2002 and finances 5 students.  A few

other students financed by other funding participate

in the activities of the school.

The contact person is Professor Helena

Ahonen-Myka.

 Education (in Finnish): http://
 www.ling.helsinki.fi/kit/tutkijakoulu/

3.7 OTHER EDUCATION

3.7.1 Upgrading Studies

A temporary programme for upgrading studies in

computer science started in the autumn of 1999. It

aims at teaching IT knowledge to persons with a

degree in another subject, to persons who have no

degree but a certain amount of computer science

studies from before, or to students who want to

change their major subject into computer science.

In the separate entrance exam, held for the last

time in 2002, a total of 71 students were accepted

into the programme.

The students are divided into tutor groups.

Each group has a supervisor who guides the stu-

dents to set up individual study plans. The students

usually start their studies with second year courses

according to the model study schedule. There is

also a basic course that aims at refreshing basic

knowledge in programming and software implemen-

tation in a modern environment. Additional courses

and study circles are organized in the evenings and

during the weekends, which provides more flexibil-

ity in scheduling the studies.

 More information (in Finnish):
 http://www.cs.helsinki.fi/
 muuntokoulutus/

3.7.2 The Co-operation with Upper
Secondary Schools

There has been cooperation with upper secondary

schools in the Helsinki region since the academic

year 1999-2000. Originally, the cooperation started

with a trial where six schools in Helsinki partici-

pated. At the moment, there are 12 schools partici-

pating in the programme.

Practically, the cooperation means that the pu-

pils of the cooperating schools are allowed to par-

ticipate in the first major courses in computer sci-

ence after being accepted to the programme

through an entrance exam. In spring 2002, 18 pu-

pils out of  24 applicants were accepted.

The programme gives the upper secondary pu-

pils a chance to get familiar with one of the aca-

demic fields before they start their actual academic

studies. It is also a way of recruiting and  motivat-

ing the students to choose computer science as

field and the department as study place after the

upper secondary studies.

The goal of this cooperation for both the insti-

tution and the schools is to even out the difference

Research and education areas
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between being an undergraduate and being a pupil,

and to make the transition from school to university

studies easier. From the point of view of the stu-

dents, the main goals are to clarify study interests

and career goals, to motivate upper secondary stud-

ies, and to take responsibility for their own studies.

For the schools, the objective is to vary and en-

hance the upper secondary education, promote the

profile of the schools, to make use of the expertise

of scientists, and to increase the cooperation be-

tween school and university teachers.

 More information (in Finnish): http://
 www.cs.helsinki.fi/abinfo/lukiot.html

3.7.3 The Language Technology
Network

The term human language technology or natural

language processing means using linguistics for in-

formation technology applications processing natu-

ral languages. Some fields of application are the

use of spoken language for computer user inter-

faces, computer-aided language education, writing

accessories (spell-checkers, grammar checking,

etc), data mining and document management, auto-

matic translation, speech recognition and produc-

tion, interactive network applications, mobile com-

munications technology and electronic dictionaries.

The Department of Computer Science is a

member of the nation-wide language technology

education network (Kieliteknologian opetus, KIT).

This network enables extensive and

multidisciplined language technology studies in

several universities.  Students may take language

technology as a large minor subject (with one other

minor) in the Applied Computer Science

subprogramme, or as a normal minor in the Compu-

ter Science subprogramme.

The contact person is Professor Helena

Ahonen-Myka.

 Education (in Finnish): http://
 www.cs.helsinki.fi/u/hahonen/ktekno/
 Research: http://www.cs.helsinki.fi/
 research/doremi/

Research and education areas
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4. Research

4.1 RESEARCH UNITS

4.1.1 FDK

The From Data to Knowledge Research Unit (the

FDK unit, for short; www.cs.helsinki.fi/research/

fdk) develops computing methods for forming use-

ful knowledge from large masses of data. The unit

is multidisciplinary, combining in its research

groups expertise in algorithmics, statistical meth-

ods and application fields such as bioinformatics

and human language processing. The unit was ap-

pointed a Centre of Excellence of the Academy of

Finland for a six year period starting from the be-

ginning of 2002.

The FDK unit is a cooperation between the

University of Helsinki and the Helsinki University

of Technology (HUT). The main site of activities is

the Department of Computer Science of the Univer-

sity of Helsinki. Academy Professor Esko Ukkonen

is the director of the unit. In 2002 the personnel of

the unit consisted of about fifty researchers and

postgraduate students. At the end of 2002 the fol-

lowing researchers with a doctorate were members

of the unit: Professor Esko Ukkonen, Professor

Heikki Mannila (the Basic Research Unit of HIIT),

Professor Tapio Elomaa, Professor Helena Ahonen-

Myka, Professor Jaakko Hollmen (HUT), Professor

Hannu Toivonen, Kimmo Fredriksson, Juha

Kärkkäinen, Kjell Lemström, Greger Lindén, Vesa

Ollikainen, Juho Rousu, Marko Salmenkivi.

The core competence area of the unit is

algorithmics for data analysis, within which two

special fields are emphasized. The first is the so-

called combinatorial pattern recognition and string

matching. It considers pattern recognition and

matching in various discrete structures. The other

main pillar is machine learning and, in particular,

its application-oriented branch known as data min-

ing. The goal is to find interesting and useful pat-

terns, dependencies, and other hidden structures in

the data. When developing data mining algorithms,

one has to expand the traditional tool box of

algorithmics: the concepts and methods from statis-

tics and stochastics are also needed.

The unit emphasizes in its activities the inter-

action between theory development and practical

applications. Our goal is to find research problems,

whose conceptual basis and solution algorithm

have a wider application potential. We are not con-

tent with just tailoring some general-purpose ap-

proaches (as, for example, the so-called genetic al-

gorithms) for the problem in hand. Rather, the goal

is to develop and analyse original algorithms using

the wide technical arsenal of algorithmics.

The unit functions as four closely connected

main projects. The same persons are active in sev-

eral projects. This facilitates internal communica-

tion and the utilisation of expert knowledge.

The theme of the main endeavour, Project I, is

data mining and machine learning. The project de-

velops original concepts and algorithms to

strengthen a core area of the unit. We aim at results

in theoretical basic research. The relevance of the

results is tested in various applications. Text

databases and document collections as well as

event sequences in telecommunication networks

are examples of the data we use. Information filter-

ing from the Internet and other human language

technology belong to the area of this project as well

as using machine learning in image analysis.

Project II specialises in computational biology

by studying the methods for medical genetics and

for analysing data on genomics, proteomics, and

metabolics. The spectrum of collaborators is wide

ranging from UCLA to the European Bioinformatics

Institute and to several top-class groups in Finland.

We develop computational methods for example for

locating the genetic basis of multifactorial diseases

as well as for synthesizing gene regulatory networks

from data. The intensive progress in this field is

boosted by the growing number of entirely

sequenced genomes and the rapid expansion of the

new high-throughput measurement techniques that

are able to follow the behaviour of the whole ge-

nome. The new era of ‘systems biology’ is about to

start, with computation in a central role.

Project III deals with combinatorial pattern

recognition and information retrieval. Again we

combine algorithm theory and applications. Central

research questions include approximate pattern

Research
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matching, efficient index structures, and the syn-

thesis of patterns from data. Applications are sev-

eral. One subproject considers the retrieval and

analysis of symbolically encoded music, for exam-

ple.

Project IV focuses on computational structural

biology. This area is somewhat different from the

DNA sequence-driven mainstream computational

biology. The main task is to construct three-dimen-

sional computer models for biological

macromolecular complexes, from electron micro-

graphs, for example.

In addition to the basic research and doctoral

education, the FDK unit also wants to serve as an

algorithm ‘atelier’ which develops computational

solutions to new problems in different fields. The

unit is searching for new partners who could pose

computational problems in the forefront of the re-

search.

 Research unit homepage:
 http://www.cs.helsinki.fi/research/fdk/

4.1.2 The Basic Research Unit at HIIT

The Helsinki Institute for Information Technology

(HIIT) is a joint research unit of the University of

Helsinki and Helsinki University of Technology.

The unit aims at significantly enhancing the strate-

gic research in the field of computer science, while

improving the co-operation between the University

of Helsinki and the Helsinki University of Technol-

ogy. HIIT consists of two units: the Advanced Re-

search Unit (headed by Martti Mäntylä), which

works in co-operation with the industries and func-

tions primarily at the University of Technology, and

the new Basic Research Unit (headed by Heikki

Mannila) that started operations at the beginning of

the year 2002. The Basic Research Unit functions

primarily at the Computer Science Department in

Vallila.

The Basic Research Unit (BRU) carries out

first-rate basic research in the field of computer

science, in close co-operation with end-users in

other disciplines and in the industries. BRU con-

Vesa Ollikainen (left) and Mika Raento

are members of the youthful research

community in HIIT.

Research
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sists of research groups with national and interna-

tional senior researchers, researchers and post-

graduates. Their basic funding is part of the long-

term funding of BRU, but the groups are active in

procuring outside funding, as well. The activities of

BRU are arranged around certain blanket themes.

At first, the research will be focused on two main

themes: proactive computing (ubiquitous comput-

ing, calm/invisible computing) as well as the basic

problems and applications of data analysis and

data mining.

In the field of proactive computing, the activi-

ties at BRU will focus on a few areas, as follows.

1. The basic problems with linking computa-

tion and mobile communications. In this field, we

will examine the rules of distributed computing.

The purpose is to examine computing that is en-

ergy-aware, models of adiabatic computing, etc.

2. Adaptive user interfaces. All (successful)

human communication must be set in context, i.e.

what is communicated and how it depends on the

situation. Data processing software is typically free

of context, and cannot adapt to the user’s situation

at the moment of use, or to user history, for exam-

ple. Research is carried out on methods that can

enhance the usability of the software.

BRU is involved in developing the theories

and applications of data analysis and data mining

in close co-operation with different end-users. Dur-

ing its first year, the unit focuses on the following

research themes, among others.

1. 1. 1. 1. 1. Gene expressions, problems concerning the

regulation and inheritance of expressions. The re-

searchers will develop methods for analysing gene

expression data, which can be linked with other

biological material.

2. 2. 2. 2. 2. The theoretical analysis of DNA sequences. The

exact function of the non-coding areas in the hu-

man genome are unknown so far. This research de-

velops methods with which divergently structured

areas can be quantitatively identified in a DNA

string.

3. 3. 3. 3. 3. Methods of analysis for large discrete data

arrays. Many applications allow the user to gather

multidimensional data arrays, where each observa-

tion value is typically a small integer. This kind of

material may be approximated effeciently by using

the method of frequent sets.

 In its entirety, the unit will focus on 4-6 large

themes that will overlap each other and on the re-

search carried out at institutions for other disci-

plines. The Basic Research Unit works in co-opera-

tion with research groups at the department, espe-

cially with the group From Data to Knowledge, a

Centre of Excellence led by Academy Professor

Esko Ukkonen. The staff of BRU act as teachers at

both the Department of Computer Science and En-

gineering at the Helsinki University of Technology

and at the Department of Computer Science at the

University of Helsinki. In addition, intensive

courses are arranged in co-operation with the

graduate schools in the field.

Queries may be sent to

heikki.mannila@cs.helsinki.fi.

 Research unit homepage:
 http://www.cs.helsinki.fi/hiit_bru/ and
 http://www.hiit.fi for more information.

4.2 RESEARCH GROUPS

4.2.1 CoSCo

The CoSCo research group investigates computa-

tional issues related to complex systems, focusing

on prediction and model selection tasks. The re-

search areas addressed include stochastic model-

ling and data analysis - especially with Bayesian

networks and related probabilistic model families,

such as finite mixture models and Bayesian

multinets - information theoretical approaches to

inference (MDL/MML), theoretical and empirical

validation of on-line prediction algorithms, case-

based reasoning (CBR), and stochastic optimisation

algorithms, such as simulated annealing and ge-

netic algorithms. The work has both a strong basic

research component, being at the intersection of

computer science, information theory and math-

ematical statistics, and an applied component

where the results are applied in multiple disci-

Research
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plines from social sciences, criminology, ecology

and medicine to industrial engineering.  Recent fo-

cus areas in the applied research include person-

alisation for the Internet, diagnostics for space sat-

ellites, next generation search engine techniques

and modelling for location-aware services.

In general the CoSCo team benefits from a rare

combination of theoretical competence with top-

level programming skills. As a concrete demonstra-

tion of this, CoSCo has recently opened the unique

B-Course service (http://b-course.cs.Helsinki.fi), a

sophisticated tool for state-of-the-art data analysis

on the web. For performing the extensive empirical

tests required for evaluating the theoretical meth-

ods developed, the group has developed software

that allows the researchers to use several dozens of

Linux-workstations as a single “virtual

supercomputer”, which has made it possible to

study empirically many interesting exponential-

time problems.

In two recent (1997,1999) evaluations in Na-

tional Technology Agency (TEKES) research pro-

grammes, the group got excellent remarks both for

theoretical and more applied work. Two more recent

acknowledgements of the high level of the scien-

tific work done in the group were 2nd place in CoIL

Challenge 2000, a large international prediction

competition with 147 contestants consisting of aca-

demic and commercial research groups all over the

world, and an honorable mention at the Knowledge

Discovery and Databases prediction competition

(KDD Cup’01) for being 2nd out of 114 participating

international groups in the pharmaceutical predic-

tion task concerning molecular bioactivity. The

CoSCo group has also established excellent re-

search contacts to all major probabilistic modelling

research groups in the world, with frequent visiting

scientists.

CoSCo is affiliated with Helsinki Institute for

Information Technology’s (HIIT) Advanced Re-

search Unit (http://www.hiit.fi).

Contact person: Professor Henry Tirri

 Research group homepage:
 http://cosco.hiit.fi

Selected publications:
P.Myllymäki, T.Silander, H.Tirri, P.Uronen, B-

Course: A Web-Based Tool for Bayesian and

Causal Data Analysis. International Journal on

Artificial Intelligence Tools, Vol. 11 (2002),

No. 3, 369-387.

W.Buntine, Variational Extensions to EM and

Multinomial PCA. Pp. 23-34 in Proceedings of

the 13th European Conference on Machine

Learning, edited by T. Elomaa, H. Mannila and

H. Toivonen. Vol. 2430 in Lecture Notes in

Artificial Intelligence, Springer-Verlag 2002.

J.Kurhila, M.Miettinen, P.Nokelainen, H.Tirri,

EDUCO - A Collaborative Learning

Environment Based on Social Navigation. Pp.

242-252 in Proceedings of the 2nd International

Conference on Adaptive Hypermedia and

Adaptive Web Based Systems (Malaga, Spain,

May 2002).

T.Roos, P.Myllymäki, H.Tirri, A Statistical

Modeling Approach to Location Estimation.

IEEE Transactions on Mobile Computing, Vol.

1, No.  1, January-March 2002, 59-69.

4.2.2 Networking in Open
Distributed Environments - NODES

The NODES group has been formed to stimulate

and coordinate research on  distributed and net-

worked systems and applications. The group’s

scope of interests includes concurrency, data com-

munication software, and distributed systems.

The current focus is on the design and devel-

opment of infrastructure for mobile computing, on

performance evaluation of distributed and net-

worked systems, and on open distributed software

architectures and services.

Research

Selected publications:
Selected publications:

Selected publications:



25

In 2002, there were four main research groups

active.

- The Wireless Internet group works with wireless

data communication systems and applications. The

work started in the mid-90s, and the original goal

was to create convenient access from a portable

computer through the wireless wide-area networks

(e.g., GSM) to the Internet. Subsequent research

has diverted from this platform in various direc-

tions. Two projects examine data communication

protocols in heterogeneous networks (IIP Wireless

and MIND). The TranSat project developed im-

provements to TCP over satellite links. The special

focus area of IP Quality-of-Services was addressed

by two projects (MIND and Robocop). One project

aims at developments in tourism applications for

nomadic users (CRUMPET). The Fuego Core

project (at HIIT) investigates middleware infra-

structure for mobile Internet. In addition, the group

has participated in European academic co-opera-

tion (EVC-WIN and ANWIRE) and in the Asia-IT

programme by EC (VAAWIT).

- The open distributed software systems group de-

velops middleware services to support inter—or-

ganizational cooperation and networking. Partners

in the cooperation are application components,

which have been developed independently and

which are under separate autonomus authorities.

This means that the system must have facilities for

publishing services, for automatic negotiations

about agreements, and for internal management to

fulfil the agreements. Middleware services must

conceptually be capable to work in parallel on sev-

eral application platforms; in the experimental part

of the work the project tried two component-based

platforms(CORBA CCM, EJB). The project

PILARCOS II implemented prototypes of main

middleware services; the performance of the

middleware was evaluated using empirical meas-

urements (PILARCOS).

- In the operating system enhancements group

there were two active projects. One project was de-

veloping a fault-tolerant real-time database system;

special attention was given to concurrency control

and transaction scheduling (RTD-pilot). The sec-

ond project investigates the capabilities of Linux in

environments where high availability and timeli-

ness are required (nsrtLinux).

- Formal specification and verification of dis-

tributed systems is studied in the Modelling of con-

current systems group. The theoretical results of

the group are based on process algebras, temporal

logic, and theory of automata. The results are ap-

plied to software engineering tools.

Contact person for the NODES group: Profes-

sor Kimmo Raatikainen

 Research group homepage:
 http://www.cs.helsinki.fi/u/alanko/
 nodes.html

Project list:
Improving Internet protocols for wireless links

(IIP Wireless)

Mobile IP based network developments (MIND)

Transport Protocol and Resource Management

for Mobile Satellite Networks (TranSat)

Robust Open Component Based Software

Architecture or Configurable Devices Project

(Robocop)

Tourism-related value-added services for

nomadic users (CRUMPET)

Middleware for Mobile Wireless Internet

(Fuego Core; HIIT-projeksti)

European Virtual Center of Excellenge on

Wireless Internet ( EVC-WIN)

Academic Network for Wireless Internet

Research in Europe (ANWIRE)

Wireless Internet Applications for Agriculture

(VAAWIT)

Production and integration of large component

systems (PILARCOS)

Fault-tolerant real-time database systems

(RTD-pilot)

Non-stop real-time Linux (nsrtLinux)

Modelling of concurrency (MOCO)

Research

Project list:
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Selected publications:
K.Raatikainen: Middleware for Mobile

Applications Beyond 3G. In Smart Networks.

Proceedings of SmartNet 2002, April 9-10,

2002, Saariselkä, Lapland, Finland. Kluwer,

pp. 3-17.

P. Sarolahti, A. Kuznetsov: Congestion Control

in Linux TCP, In Proc. of Usenix 2002/Freenix

track, pp. 49-62, Monterey, CA, USA, June

2002.

J. Manner, L. Burness, E. Hepworth, A. López,

E. Mitjana: Provision of QoS in Heterogeneous

Wireless IP Access Networks 13th IEEE

International Symposium on Personal Indoor

and Mobile Radio Communications (PIMRC),

September 15-18, 2002, Lisbon, Portugal.

P. Eardley, J. Eisl, R. Hancock, D. Higgins, J.

Manner, P. Ruiz: Evolving beyond UMTS - The

MIND network. IEE Third International

Conference on 3G Mobile Communication

Technologies, May 8 - 10, 2002, London, UK.

J. Manner, A. López, A. Mihailovic, H. Velayos,

E. Hepworth and Y. Khouaja: Evaluation of

Mobility and QoS Interaction. Computer

Networks, Volume 38, Issue 2, 5 February

2002, pages 137-163. (Elsevier Science

Publisher).

J. Kempf (editor): Problem Description:

Reasons for Doing Context Transfers Between

Nodes in an IP Access Network. Internet

Engineering Task Force, Request for Comments

(RFC) 3374, September 2002.

L. Kutvonen: Automated Management of Inter-

organisational Applications.

In: Proc Enterprise Distributed Object

Computing (EDOC 2002).

Lausanne, 2002.

M. Luukkainen: Verification of Dense Time

Properties using Theories of Untimed Process

Algebra. In: Proc. 20th Conference on Formal

Description Techniques for Networked Systems

(FORTE’01), 2001.

4.2.3 Research Group on Object-
Oriented Software Architectures
(ROOSA)

The ROOSA research group at the Department of

Computer Science studies software architectures,

and especially their object-oriented paradigms.

The research focuses on conceptual issues as well

as on constructive methods. The methods and tools

developed provide support for systematically for-

ward-engineering software in an architecture-cen-

tric way, for reverse-engineering software into its

architectural views, and for assuring the quality of

a software system in terms of its architecture.

In 2002, the following research projects and

groups were active:

Framework Editor for Java (Fred & James).

The projects aim at increasing the knowledge

of application frameworks and design patterns in

software construction. The main result of the

projects is a software tool which supports a design

pattern-based method of building reusable applica-

tion frameworks in Java, and guides the systematic

construction of final applications from the frame-

works.  By including a substantial part of the func-

tional behaviour of a family of software systems in

the same domain, application frameworks are cur-

rently considered to be the main approach to large-

scale systematic software reuse. The practical ben-

efits of the developed method and tool will be

shown by a number of industrial case studies.

Metrics for Analysis and Improvement of Soft-Metrics for Analysis and Improvement of Soft-Metrics for Analysis and Improvement of Soft-Metrics for Analysis and Improvement of Soft-Metrics for Analysis and Improvement of Soft-

ware Architectures (Maisa)ware Architectures (Maisa)ware Architectures (Maisa)ware Architectures (Maisa)ware Architectures (Maisa)

& T& T& T& T& Techniques for UML-Based Softwarechniques for UML-Based Softwarechniques for UML-Based Softwarechniques for UML-Based Softwarechniques for UML-Based Software Develop-e Develop-e Develop-e Develop-e Develop-

ment (UML++).ment (UML++).ment (UML++).ment (UML++).ment (UML++).

The projects develop methods for the measurement

of software quality at the design level. The metrics

are computed from the system’s architectural de-

scription (given in UML), predicting the quality at-

tributes of the system derived from it.  Most nota-

bly, size and performance metrics are addressed.  A

novel technique that has been developed is design

analysis and quality prediction by automated

search of design patterns and anti-patterns from the

architecture. Typically, a large number of design

pattern occurrences is a sign of good quality,

Research
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whereas finding occurrences of anti-patterns prob-

ably is an indication of poor quality. The method is

implemented in a software tool that computes the

metrics, visualises the pattern occurrences that are

found and, based on this information, predicts the

quality of the software system to be built from the

architecture. Another topic in the UML++ project

is (semi-)automatic reverse engineering of architec-

tural views over a software family by extracting pat-

terns from its source code.  Technically, the pat-

terns conform to the notion of “specialisation pat-

tern” developed in the Fred/James project, so the

method makes it possible to bring an application

framework under the management of the Fred envi-

ronment.

Framework Integration and TFramework Integration and TFramework Integration and TFramework Integration and TFramework Integration and Testing Applicationesting Applicationesting Applicationesting Applicationesting Application

(Rita).(Rita).(Rita).(Rita).(Rita).

Testing object-oriented frameworks is difficult be-

cause a framework, when considered as code, is an

incomplete program whose behavior cannot be

studied until actual applications have been derived

from it.  The Rita project develops methods and

tools for the testing of framework-based software

systems and for verifying the quality of testing with

new forms of code coverage criteria. The project is

part of the large European Eureka/ITEA project

CAFÉ (From Concept to Application in System-

Family Engineering) that develops methods and

processes for systematically building system fami-

lies.

Contact persons: Professor Jukka Paakki, Pro-

fessor Inkeri Verkamo

 Research group homepage:
 http://www.cs.helsinki.fi/research/roosa/
 www.cs.helsinki.fi/research/roosa/

Selected publications:
Ferenc R., Gustafsson J., Müller L., Paakki J.:

Recognizing Design Patterns in C++ Programs

with the Integration of Columbus and Maisa.

Acta Cybernetica 15, 4, 2002, 669-682.

Gustafsson J., Paakki J., Nenonen L., and

Verkamo A.I.: Architecture-Centric Software

Evolution by Software Metrics and Design

Patterns. In: Proceedings of the 6ttttth European

Conference on Software Maintenance and

Reengineering (CSMR2002), Budapest,

Hungary, March 2002, 108-115.

Taina J., Paakki J., Kauppinen R.: RITA - a

Framework Integration and Testing

Application.  To appear in Proceedings of the

Finnish Data Processing Week (FDPW’02),

Petroskoi, Russia.

Viljamaa A., Viljamaa J.: Creating Framework

Specialization Instructions for Tool

Environments.  In: Proceedings of the Nordic

Workshop on Software Development Tools and

Techniques (K. Osterbye, ed.), NWPER’2002,

IT University of Copenhagen, 2002.

Research
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28

4.2.4 Document Management,
Information Retrieval and Data
Mining (Doremi)

The Doremi research group is active in the areas of

document management, information retrieval, data

mining and human language technology.  The fields

of study include document assembly, event detec-

tion and tracking, text mining, and question-an-

swering systems. The research is both theoretical

and applied.

The research in document assembly concen-

trates on constructing tailored documents from ex-

isting documents and document fragments.  The as-

sembly process uses different methods in finding,

clustering, reorganising, and modifying relevant

fragments to be included in the new document.

Typical applications include product manuals

where a manual may be tailored to correspond to a

certain customer-specific product configuration. In

our approach a graphical assembly interface for an

end user is dynamically generated based on a sim-

ple description of the possible target manuals.  In

the area of event detection and tracking the group

studies the problems of first story detection and

topic tracking. The first story detection task is

about spotting new, previously unreported real-life

events from online news-feed, while the topic

tracking attaches a document to a previously de-

tected event. We have addressed these problems by

extracting locations, proper names, temporal ex-

pressions and normal terms from documents, and

assigning weights for these semantic classes based

on empirical analysis.  We have also proposed new

similarity measures based on semantic classes. In

our experiments on a Finnish online news-stream

corpus, we have found that the use of semantic

classes improves the performance significantly. We

have developed a working environment for a jour-

nalist that consists of a news story editor (an XML

editor) and a retrieval interface to a collection of

news stories. The environment includes an inte-

grated event detection and tracking module.

In text mining, the group develops data mining

techniques for finding regularities in texts.  The re-

search has resulted in methods for finding all maxi-

mal word sequences with at least a given frequency

in a document collection.  The set of frequent se-

quences that occur in a document can then be used

as a condensed content descriptor for the document

in further processing, e.g. information retrieval. We

have participated in the international “Initiative for

the Evaluation of XML retrieval” project, the aim

of which is to create a large testbed and scoring

methods for XML retrieval.

We have developed a question-answering sys-

tem for a company helpdesk. The incoming natural

language questions are analyzed and the best an-

swer candidates are retrieved from the old ques-

tion-answer pairs. Varying parts, e.g. product

prices, can be recognized and replaced with up-to-

date values from a database.

Contact persons: Professor Helena Ahonen-

Myka, Greger Lindén, Marko Salmenkivi

 Research group homepage: http://
 www.cs.helsinki.fi/research/doremi/

Project list:
Knowledge Worker’s Workstation (TYTTI)

Question-Answering for Processing of Natural

Language Queries (APPA)

Doremi Text Mining

Selected publications:
Ahonen-Myka, H.: Discovery of frequent word

sequences in text. The ESF Exploratory

Workshop on Pattern Detection and Discovery

in Data Mining, Imperial College, London, 16-

19 September, 2002. Lecture Notes in Artificial

Intelligence 2447, Springer, 2002.

Aunimo, L., Heinonen, O., Kuuskoski, R., Mak-

konen, J., Petit, R., and Virtanen, O. Question

Answering System for Incomplete and Noisy

Data - Methods and measures for its evaluation.

To appear in the proceedings of the 25th

European Conference on Information Retrieval

Research, Pisa, Italy, April 14-16, 2003.

Research
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Doucet, A. Améliorer les descripteurs de

documents semi-structurés en

utilisant les informations contextuelles.

INFORSID 2002, Nantes, France,

June 4-7, 2002, p. 401-402. ISBN: 2-906855-

18-9

Fluch, M., Lindén, G., and Popescu, A.

A journalist’s tool for writing and retrieving

news stories. In the Proceedings of XML Fin-

land 2002, October 21-22, 2002, Helsinki,

HIIT Publications 2002-03, p. 96-108.

Data mining is one of the main

rersearch areas at the department.

Lehtonen, M., Petit, R., Heinonen, O., and

Lindén, G.  A Dynamic User Interface for

Document Assembly. In the proceedings of the

ACM Document Engineering (DocEng) ‘02,

November 8-9, 2002, McLean, Virginia, USA,

p.134-141.

Makkonen, J., Ahonen-Myka, H., and Salmen-

kivi, M. Applying Semantic Classes in Event

Detection and Tracking.  The International

Conference on Natural Language Processing

(ICON-2002), December 18-21, 2002, Mumbai,

India.

Research
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4.3 PROJECTS

Algorithms

Project: Networking and Architecture for Proactive Systems (NAPS)  - Algorithms and Protocols

Researchers: Floréen, Patrik; Orponen, Pekka (HUT); Kohonen, Jukka; Ukkonen, Johannes; Kaski, Petteri

(HUT); Autere, Antti (HUT); Falck, Emil (HUT).

Funding: Academy of Finland (Proact programme)

Summary:

This is a joint project with the Laboratory for Theoretical Computer Science of Helsinki University of Tech-

nology (HUT) and part of a consortium, which also includes the Networking Laboratory of HUT.

The network computing and communication models underlying proactive applications give rise to new oppor-

tunities and challenges in the fields of algorithm design and analysis.  The project approaches, among others,

multiobjective optimization problems in topology control and hierarchical routing of ad hoc networks by the

well-established methods of systematic design and analysis of algorithms, specifically approximative and

randomized techniques applied in the context of distributed online computational problems.

Project: Algorithmic Machine Learning

Researchers: Elomaa, Tapio; Rousu, Juho; Kääriäinen, Matti; Lindgren, J.T.; Malinen, Tuomo

Funding: Department of Computer Science

Summary:

Machine learning is concerned with the construction of computer programs that automatically improve with

experience.  We aim at mathematically rigorous analysis and development of learning programs and under-

standing of the underlying theory of the learning process(es).  The group has studied extensively the proper-

ties of evaluation functions that are used to partition numerical attribute domains in machine learning algo-

rithms. We have also analyzed decision tree pruning, progressive sampling and on-line learning.

Project: Robotics and Active Machine Vision

Researchers: Elomaa, Tapio; Autio, Ilkka; Koskenniemi, Ilkka

Funding: University of Helsinki

Summary:

Robotics presents a challenging application area for computer science. We have a Nomad Super Scout II re-

search robot with Vision.  The project studies the control software architecture of an autonomous office robot.

In particular, we are interested in uses of active machine vision and applications of machine learning meth-

ods therein.

Project: A Global Molecular Approach in the Study of Microbial Stress

Researchers: Ukkonen, Esko; Rantanen, Ari; Pesonen, Antti (VTT)

Funding: Academy of Finland (Life2000 Programme)

Summary:

This is a subproject of a larger consortium co-ordinated by Professor Hans Söderlund (VTT). The goal is to

develop computer software and related theoretical concepts and algorithms for the data analysis, visualization

and modelling of the transcriptional and translational data produced by the biology partners of the consor-

tium. The following computational problems will be considered: clustering of transcriptional and translational

profiles; correlating such profiles against each other and against patterns in DNA sequences; synthesis of

gene regulatory networks from data; computational support of a novel transcriptional profiling technique;

analysis and alignment of 2D proteomics gels; development of data management infrastructure.

4.3 PROJECTS

Research
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Project: Integrated Computational Methods for Genomic, Proteomic and Metabolic Modelling

Researchers: Ukkonen, Esko; Rousu, Juho; Mäkinen, Veli

Funding: Academy of Finland (MaDaMe Programme)

Summary:

The goal of this project is to develop computational methods and computer software for integrated analysis

and mathematical modelling of genomic, proteomic, and metabolic data. The tools will aid to uncover and

visualize the regulatory patterns and networks hidden in the data. Various computational approaches - such

as pattern matching, machine learning, data mining, knowledge representation and sequence analysis - will

be used.

Project: Logic-Based Query Languages for Molecular Biology Databases

Researchers: Ukkonen, Esko; Nykänen, Matti; Hakli, Raul; Tamm, Hellis

Funding: Academy of Finland, Department of Computer Science

Summary:

New application domains for database management systems demand that systems adapt to domain-specific

data needs and not vice versa. In particular, databases of molecular biology data such as DNA strands en-

coded as strings must offer flexible tools for their manipulation. Thus we have extended the well-known rela-

tional database model to encompass strings as an independent data type, which permits user-defined string

manipulation predicates within the query language. The extension draws its motivation from the concept of

multiple sequence alignment employed in molecular biology, while its mathematical and computational as-

pects stem from temporal logic and automata theory, respectively.

Project: Neural and Computational Learning (NeuroCOLT)

Researchers: Ukkonen, Esko; Tirri, Henry; Elomaa, Tapio; Kivinen, Jyrki; Myllymäki, Petri

Funding: European Commission

Summary:

A European working group of more than ten partners on the theory and applications of machine learning.

Project: Pattern Matching and Machine Learning - Algorithms and Biocomputing Applications

Researchers: Ukkonen, Esko; Lemström, Kjell; Tamm, Hellis; Fredriksson, Kimmo; Suhonen, Heikki;

Palin, Kimmo; Pienimäki Anna

Funding: Academy of Finland

Summary:

The project researches new algorithms for machine learning, pattern matching, and string matching, and ap-

plies them in various data analysis and information management problems. Special emphasis will be given to

algorithmic problems in molecular biology and bioinformatics. Another application area is information re-

trieval in computer networks, for example, and in image and music databases.

Project: Structure, Assembly and Dynamics of Biological Macromolecule Complexes

Researchers: Ukkonen, Esko; Kivioja, Teemu; Ravantti, Janne; Verkhovsky, Anatoly; Mielikäinen,

Taneli; Lamberg, Peter

Funding: Academy of Finland (RAKBIO Programme)

Summary:

The project develops original algorithms and software for the tomographic reconstruction of 3D models for

biological macromolecule complexes such as viruses. The computational problems in the modeling of the as-

sembly processes as well as the dynamic behaviour of such complexes will also be considered. A joint project

with Professor Dennis Bamford (Division of Genetics).

Research
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Intelligent Systems

Project: Computationally Efficient Probabilistic Learning and Reasoning

Researchers: Myllymäki, Petri; Kontkanen, Petri

Funding: Academy of Finland

Summary:

The main motivation for this work is the need to develop methods for constructing computationally intelligent

models from sample data and expert domain knowledge. The constructed models will be used for solving pre-

dictive (regression, classification) and explorative (data mining, visualization) modelling tasks. Although the

advantages of probabilistic models have been largely recognized, the approach has often been neglected as a

theoretically correct, but computationally infeasible methodology. The purpose of this research is to develop

computationally efficient methods for probabilistic modelling.

Project: Advanced FDIR

Researchers: Tirri, Henry; Myllymäki, Petri; Valtonen, Kimmo; Silander, Tomi

Funding: Space Systems Finland

Summary:

The motivation for this work is the need to increase the autonomy and reliability of spacecraft. This is neces-

sary partly to reduce operational costs, partly to enable missions where ground contact is intermittent (e.g.

low earth orbit) or not real-time (e.g. planetary missions). Traditionally, failures detected on-board a space-

craft trigger a transition to a “safe mode”, in which the spacecraft tries to ensure its survival, while waiting

for ground control to analyse the failure and issue commands to isolate it and recover from it. In the Ad-

vanced FDIR project, the goal is to avoid the “safe mode” approach and instead develop on-board recovery

procedures that can be used without interrupting mission operations, even if recovery leads to degraded

spacecraft performance.

Project: Computationally Efficient Methods for Deep Computing (DeepC)

Researchers: Tirri, Henry; Myllymäki, Petri; Silander, Tomi; Lahtinen, Jussi; Perttu, Sami

Funding: Academy of Finland

Summary:

Deep Computing is a term for methods solving complex and large-scale modelling and analysis problems with

emerging computer systems that combine ultrafast processing with sophisticated analytical software.  Deep

Computing can be seen to consist of three intertwined research areas: Deep modelling (prediction and data

mining with very large data sets), Deep optimization (computationally efficient optimization of complex

multivariate cost functions) and Deep view (interfaces for understanding high-dimensional data). The meth-

odological research objective of the project is to develop the theory and methods required for obtaining very

large-scale computational, data and communications capabilities that can be used to solve “grand challenge”-

level Deep Computing problems in business and science. The applied research objective is to demonstrate so-

lutions to previously intractable business and scientific problems by exploiting the advances in Deep Com-

puting research in areas such as data modelling and analysis, high-end computing, search and optimization

algorithms, and high-dimensional visualisation.

Project: Personalized Adaptive Interfaces (PAI)

Researchers: Tirri, Henry; Myllymäki, Petri; Nokelainen, Petri; Silander, Tomi; Ojanpää, Sami;

Misikangas, Pauli; Miettinen, Miikka; Lepola, Tuomas; Wettig, Hannes

Funding: TEKES, Alma Media, Ekahau, BayesIT

Research
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Summary:

The main objective of the PAI project is to develop methods for applying probabilistic modelling techniques,

such as Bayesian network models, in building and using personalised, adaptive user interfaces. Specific re-

search problems include user data segmentation, user profiling and user identification, and location-aware

computing. The associated pilot projects focus on problems related to intelligent educational technologies,

adaptive WWW services and adaptive mobile services.

Project: MINOS: Minimum Description Length Modeling in Computer Science and Statistics

Researchers: Tirri, Henry; Rissanen, Jorma; Roos, Teemu; Kontkanen, Petri

Funding: Academy of Finland

Summary:

The general objective of MINOS is to study and develop the Minimum Description Length (MDL) approach to

modeling and its relationship to other probabilistic approaches used in computer science and statistics.  The

emphasis on applying the theoretical work will be in computationally efficient model selection and prediction

problems in computer science, but the results are widely applicable in statistical modeling in general includ-

ing regression, cluster analysis and curve estimation.

Software Engineering

Project: Tool Support for Industrial Java Frameworks (James)

Researchers: Paakki, Jukka; Viljamaa, Antti

Funding: Tampere University of Technology (as a joint Tekes project)

Summary:

The project develops a software tool that supports a design pattern-based method of building reusable appli-

cation frameworks in Java and guides the systematic construction of final applications from the frameworks.

The practical benefits of the method and tool are assessed in a number of industrial case studies.

Project: Metrics for Analysis and Improvement of Software Architectures (Maisa)

Researchers: Paakki, Jukka; Verkamo, A. Inkeri; Gustafsson, Juha; Nurminen, Ahti

Funding: Tekes, Kone, Nokia Mobile Phones, Nokia Research Center, Space Systems Finland

Summary:

The project develops methods for the measurement of software quality at the design level. The metrics are

computed from the system’s architectural description (given in UML), predicting the quality attributes of the

system derived from the description. A novel technique under development is design analysis and quality

prediction by automated search of design patterns and anti-patterns from the architecture.  The method is im-

plemented in a software tool that computes the metrics, visualizes the pattern occurrences that are found and,

based on this information, predicts the quality of the software system to be built from the architecture.

Project: Techniques for UML-Based Software Development (UML++)

Researchers: Paakki, Jukka; Gustafsson, Juha; Viljamaa, Jukka

Funding: Academy of Finland

Summary:

The project continues the research started in the Maisa project in a consortium with the University of

Tampere and Tampere University of Technology as the other partners. The goal is to develop a comprehensive

software development environment with UML as the central technology. One service of the environment will

be architectural quality assurance, studied at the Department.  Another research topic is (semi-)automatic re-

verse engineering of architectural views over a software family by extracting instances of patterns from its
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source code. Technically, the patterns conform to the notion of “specialisation pattern” developed in the

James project, so the method is integrated with the framework tool developed in James.

Project: Framework Integration and Testing Application (Rita)

Researchers: Paakki, Jukka; Kauppinen, Raine; Taina, Juha Funding: Nokia Research Center (as a joint

Tekes project)

Summary:

The project develops methods and tools for the testing of framework-based software systems and for verifying

the quality of testing with new forms of code coverage criteria.  The project is part of the large European Eu-

reka/ITEA project CAFÉ (From Concept to Application in System-Family Engineering) that develops methods

and processes for systematically building system families.

Distributed Systems and Data Communication

Project: Improving Internet Protocols for Wireless Links (IIP-Wireless)

Researchers: Raatikainen, Kimmo; Kojo, Markku; Kulve, Tuomas; Leggio, Simone; Riva, Oriana; Sarolahti,

Pasi; Saarto, Jarno

Funding: TEKES, Nokia Research Center, Nokia Hungary, Sonera

Summary:

The objective of the IIP-Wireless project is to measure the TCP performance implications of those link char-

acteristics that are typical for wireless wide-area links as well as to design and implement new experimental

TCP performance enhancements and analyse the impact of the enhancements. The results are contributed to

the Internet Engineering Task Force (IETF). In addition, a real-time software emulator called Seawind is de-

veloped further in the project. Seawind enables measurements of real protocol implementations in modelled

networking environments. Seawind provides a rich set of ways to define transfer characteristics typical for

wireless links, including delays and errors. The software also has the means to conduct large sets of experi-

ments in an automatic fashion. Tools of analysing measurement data have been integrated into the Seawind

software.  The software hads been licensed by nine universities and research institutes.

Project: Mobile IP Based Network Developments (MIND)

Researchers: Raatikainen, Kimmo; Kojo, Markku; Manner, Jukka; Peri, Indrek

Funding: (European Comission) Nokia Research Center

Summary:

Driven by the increasing demand for mobile and cordless broadband services in hot spot areas like airports,

campus, and conference centres, the MIND project will provide a true broadband multimedia IP-based radio

technology.  Starting from the results of its predecessor project (BRAIN), the MIND project will offer the inte-

gration of end-to-end services over IP and evolve IP towards mobility. Furthermore, it will enable the

interworking of private, corporate, and public networks. It will also support a wide range of services (point-to-

point, point-to-multi-point, symmetric, and asymmetric) and allow roaming as well as inter- and -intra-system

handover with GSM/GPRS and UMTS networks. MIND will also include new network topologies like ad hoc,

self-organising and meshed networks, enhanced QoS in IP-based mobile networks and self-organisation at all

layers of HIPER-LAN/2.

Project: TranSat

Researchers: Raatikainen, Kimmo; Kojo, Markku; Astuti, Davide; Daniel, Laila

Funding: (ESA) Alcatel Space Industry
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Summary:

The Transat project was launched at the end of 2001. The aim of the project is to develop the operation and

performance of Internet transport protocols in a satellite environment. The project focuses on two main fields.

The first is the enhancement of TCP protocols by improving the TCP sender and receiver algorithms, and to

improve the support offered to the transport level at link level. The second is the enhancement of resource

management for the satellite link, and on the IP level, the coupling of differentiated package treatment (IP

QoS) to the differentiated services offered by a satellite link. A prototype implementation will be made based

on the suggested solutions, and finally, experiments will be made to test it.

Project: ROBOCOP QoS System Design

Researchers: Raatikainen, Kimmo; Kyrö, Jaakko

Funding: Nokia Research Center

Summary:

The Robocop project is in the process of specifying the middleware component architecture of embedded sys-

tems. Embedded systems vary from mobile phones and PDAs to digital TVs and network interface facilities.

The core of the Robocop architecture consists of a component model framework and examples of software

components on various abstraction levels. This approach allows the use of  software components from any pro-

ducer as part of the embedded software environments. It is also possible to exchange hardware components

without changes to the application program.

Project: CRUMPET

Researchers: Raatikainen, Kimmo; Tarkoma, Sasu; Leinonen, Jani

Funding: European Commission

Summary:

The overall aim of CRUMPET is to implement, validate, and trial tourism-related value-added services for

nomadic users (across mobile and fixed networks). In particular the use of agent technology will be evaluated

(in terms of user-acceptability, performance and best-practice) as a suitable approach for fast creation of ro-

bust, scalable, seamlessly accessible nomadic services. The implementation will be based on a standards-

compliant open source agent framework, extended to support nomadic applications, devices, and networks.

Project: Middleware for Mobile Wireless Internet (Fuego Core; project at HIIT)

Researcher: Raatikainen, Kimmo; Tarkoma, Sasu; Kangasharju, Jaakko; Lindholm, Tancred (HUT);

Rantanen, Matti (HUT); Rimey, Ken (HIIT); Saaresto, Marko

Funding: Tekes, Nokia, Elisa Communications, Sonera, More Magic Solutions

Summary:

The current trend in developing forthcoming telecommunication networks is to utilize Internet protocols.

However, to meet the requirements for the next generations of telecommunication networks we need new pro-

tocol solutions, both above the IP protocol and below it. Issues under study in the Internet community and in

various standardization bodies, forums and consortia of telecommunications include mobility, Quality-of-

Service, security, management of networks and services, ad-hoc networking and dynamic configuration, serv-

ice discovery, geospatial locating, etc.

Project: EVC-WIN: European Virtual Centre of Excellence in Wireless Internet

Contact person: Raatikainen, Kimmo

Funding: Aachen University of Technology, King’s College London, Universidad Politecnica de Madrid,

University of Athens, University of Catania, University of Helsinki, Pierre and Marie Curie

University (Paris 6 University) and the Technical University of Lisbon
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Summary:

The European Virtual Centre of Excellence in Wireless Internet is a loosely coupled co-operation network of

eight European universities.  Its objectives include providing revolutionary solutions of the technical prob-

lems for the effective deployment of the Wireless Internet, networking leading European research groups for

sharing knowledge and achievements in the Wireless Internet, and leveraging the interest for the Wireless

Internet within the European Union. While the significant advances in current technologies are gradually

transforming the vision into a reality, the greatest challenges are still ahead of us. Enabling the Wireless

Internet is a challenging task because of the unique characteristics of wireless environment, including user

mobility, dynamic topologies, unreliability of wireless links, and scarcity of resources.

Project: Academic Network for Wireless Internet Research in Europe (ANWIRE)

Researchers: Raatikainen, Kimmo; Niklander, Tiina; Kojo, Markku; Manner, Jukka; Tarkoma, Sasu;

Kangasharju, Jaakko

Funding: European Commision

Summary:

ANWIRE is a thematic network established mainly by academic institutions from various EU countries acting

in two main overlapping research tracks: Wireless Internet and Reconfigurability.

In both areas ANWIRE aims at

i) organising and coordinating parallel actions in key research areas, in order to encompass research activi-

ties towards the design of a fully integrated system; and

ii) promoting and disseminating solutions, in order to make them available to the research and industrial

community.

Project: Wireless Internet Applications for Agriculture (VAAWIT)

Researcher: Raatikainen; Kimmo

Funding: European Commision

Summary:

The project focuses on the Asia IT&C programme component “Liaise with European IT&C Initiatives & Pro-

grammes” selecting “Agriculture” as the Area of Activity with a focus on dairy farming. It will integrate EU

initiatives and expertise with SE Asian experts and partners to explore application of the rapidly emerging

communications technology for value-added solutions in agriculture. The target application groups include

smallholder farms, commercial farms and research farms that have implications for agriculture at policy level.

Project: Production and Integration of Large Component Systems  (PILARCOS)

Researchers: Kutvonen, Lea; Alanko, Timo; Vähäaho, Markku; Haataja Juha;  Silfver, Egil; Suoranta,Timo;

Metso, Janne

Funding: Tekes, Nokia Research Center, SysOpen, Tellabs

Summary:

The Pilarcos project develops middleware solutions for the automatic management of interorganizational ap-

plications. The application behaviour is governed by contracts between sovereign components; these con-

tracts define the forms and rules of cooperation. The federated application architecture under development

presents an application as an architecture model, the roles in which are populated by traded service compo-

nents. The services can be selected either at the development, startup or run-time of the application. The

service component providers are independent of each other in the selection of implementation technology, for

example. The federated architecture requires advanced middleware services for contract negotiation, for dis-

tributed startup of services, and for establishment of heterogenous communication channels.
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The PILARCOS project develops prototypes of these services. The project results are applicable to mobile

computing, electronic commerce applications or networking support between enterprises, for example.

Project: RTD-Pilot

Researchers: Raatikainen Kimmo; Niklander, Tiina; Lindström, Jan; Raatikka, Vilho; Lyytinen, Ilpo

Funding: TEKES, Solid Information Technology, Nokia Networks

Summary:

RTD-Pilot continues the series of RODAIN projects in the study and prototype development of a real-time da-

tabase system for the needs of telecommunication.  The database solutions under study are distributed, fault

tolerant and optimistic .

Project: Non-Stop Real-Time Linux

Researchers: Raatikainen, Kimmo; Häkkinen, Auvo; Karlstedt, Mika; Strandell, Toni; Vähäkangas, Taneli

Funding: Nokia Research Center

Summary:

nsrtLinux (Non-Stop Real-Time Linux) studied timeliness and high-availability improvements to Linux.

With the help of testing and benchmarking programmes implemented in replicate server environments, the

group examined delays that arise in the kernel and applications.  Special focus was laid on the changes to

time-slice management and to alternation, and on the effect of open source code CORBA platforms on delays.

In addition, the group studied the real-time performance of open source databases. The proposals to improve

timeliness characteristics were contributed to the Carrier Grade Linux working group in the Open Source De-

velopment Laboratory (ODSL).

Project: Modelling of Concurrency (MOCO)

Researchers: Tienari, Martti; Karvi, Timo; Luukkainen, Matti

Funding: Department of Computer Science Summary:

Formal specification and verification of distributed systems is studied in the Modelling of concurrent systems

group. The theoretical results of the group are based on process algebras, temporal logic, and theory of au-

tomata. The results are applied to software engineering tools.

Information systems

Project: The Knowledge Worker’s Work Station (TYTTI)

Researchers: Ahonen-Myka, Helena; Heinonen Oskari; Makkonen, Juha; Piitulainen, Jussi; Lindén,

Greger; Lehtonen, Miro; Fluch, Martin; Popescu, Andrei; Petit, Renaud

Funding: TEKES, Alma Media, Nokia Networks, Vaisala, Lingsoft

Summary:

The project aims at building tools for a professional knowledge worker (e.g.  a journalist), including tools for

creating, accessing, and assembling structured (XML) documents, and tools for detecting and tracking events

in newsfeed.

Project: Question-Answering for Processing of Natural Language Queries (APPA)

Researchers: Ahonen-Myka, Helena; Heinonen, Oskari; Aunimo, Lili; Kuuskoski, Reeta; Makkonen, Juha;

Petit, Renaud; Viljanen, Kim; Virtanen, Otso

Funding: Companies

Summary:

A question-answering (Q/A) system provides answers to a user’s written natural language questions from a da-
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tabase.  If no answer can be found, a human expert writes a new answer, which is also stored in the database.

The techniques used are based both on statistical and linguistic methods.

Project: Doremi Text Mining

Researchers: Ahonen-Myka, Helena; Doucet, Antoine; Kostiainen, Hanna-Kaisa; Hendry, Kai

Funding: Academy of Finland

Summary:

We attempt to extract from text a small set of word sequences that describe the contents of a document.

Moreover, the methods should be able to handle hierarchically structured documents, e.g. XML.  This means

studying how to attach structural information to textual phrases.  We also consider extracting generalised

phrases from annotated texts, e.g. from texts annotated with morphological features (part-of-speech, case,

number).  Generalisation means replacing infrequent words with more general features, such as the part-of-

speech.

Project: Graphical Interface Solutions and Techniques (GIST)

Researchers: Laakso, Sari A.; Laakso, Karri-Pekka

Funding: Department of Computer Science, Interacta Design Oy

Summary:

To design a successful user interface, we need use cases based on the realistic goals of users. We have devel-

oped a tentative design process that shows how the features and the user interface of an application are de-

rived from goal-based use cases. To help create high-quality design, we have defined a collection of user in-

terface design patterns.

Project: Context Recognition by User Situation Data Analysis

Researchers: Toivonen, Hannu; Laasonen, Kari; Raento, Mika

Funding: Academy of Finland Summary:

In mobile and ubiquitous applications and systems, reacting to the user context is a key component of

proactivity: changes in the user’s situation are rapid and they are strongly reflected to the user’s needs and

preferences. The project studies characterization and analysis of information about user context and its use in

proactive adaptivity: what is the user’s understanding of her current context, how to make automatic infer-

ences about the contexts, and how to characterize the context to users and design user interaction about con-

texts. The research problems are approached by qualitative end user studies, data analysis algorithm devel-

opment, and empirical testing in a prototype environment. The project is carried out jointly with the Basic

Research Unit of HIIT.

Project: Data mining for gene mapping

Researchers: Toivonen, Hannu; Mannila, Heikki; Geerts, Floris; Hintsanen, Petteri; Hyvönen, Saara;

Koivisto, Mikko; Ollikainen, Vesa; Onkamo, Päivi; Sevon, Petteri; Terzi, Evimaria

Funding: University of Helsinki, National Public Health Institute

Summary:

Locating genes that predispose to certain diseases is highly important in understanding the etiology of com-

plex common diseases, such as heart disease or asthma. Current techniques for gene mapping do not work

well on complex traits, nor are they very well suited for the analysis of data stemming from modern laboratory

techniques. The project develops methods for gene mapping and genetic data analysis in more general, based

on data mining techniques and on the use of the Markov chain Monte Carlo analysis. The project is carried

out jointly with the Basic Research Unit of HIIT.
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Applied Computer Science

Project: Semantic Web: intelligent directory services

Researchers: Hyvönen Eero; Kettula Suvi; Raatikka Vilho; Saarela Samppa; Styrman Arvil; Viljanen Kim

Funding: Tekes, Nokia, TietoEnator, Espoo City Museum, National Board of Antiquities, Foundation of

Helsinki University Museum

Summary:

Development and application of Semantic Web technologies to making heterogenous databases semantically

interoperable.  Ontology-based information retrieval. Case applications include semantic image repositories

and Finnish museum databases.

Project: Urban Biodiversity: a Multitaxon Model in Multiple Scales for Urban Planning

Researchers: Lokki, Heikki; Mäkelä, Matti; Nyqvist, Tommy

Funding: Academy of Finland

Summary:

As a part of an interdisciplinary team headed by Professor Juhani Lokki (Finnish Museum of Natural History,

University of Helsinki) a valuation model is to be constructed as part of a general model of urban biodiversity.
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translation services for the staff, and secretarial

services to students, as well as internal and exter-

nal information services.

A total of 10 persons (8.5 person-years) were

employed in the administration team during 2002.

5.2 LIBRARY

The Department has a li-

brary which is adminis-

tratively part of the

Kumpula Science Li-

brary founded in 2001

by the University’s

Faculty of Science.

Still located in the

same premises as the

Department, it will move to Kumpula in 2004 and

integrate its activities with the other Faculty of Sci-

ence departmental libraries.  The library now holds

about 49,000 volumes of literature, making it the

5. Supporting activities

5.1 ADMINISTRATION

THE DEPARTMENT STEERING COMMITTEE IN 2002

There were no changes in the line-up of the steering committee during 2002.

Members of the Steering CommitteeMembers of the Steering CommitteeMembers of the Steering CommitteeMembers of the Steering CommitteeMembers of the Steering Committee deputiesdeputiesdeputiesdeputiesdeputies

Professor Jukka Paakki, chairman Professor  Kimmo Raatikainen

Professor Seppo Sippu Professor  Timo Alanko

Professor Henry Tirri Professor Tapio Elomaa

Lecturer Auvo Häkkinen Lecturer Teemu Kerola

Lecturer Harri Laine Assistant Jan Lindström

University Lecturer Tiina Niklander Lecturer Markku Kojo

Student Sampo Lehtinen Student Seija Törmälehto

Student Antti Mattila Student Nuutti Rintala

Student Marko Saaresto Student Joonas Muhonen

University Lecturer Pirjo Moen, Secretary (1 Jan – 28 Feb 2002),

Office Manager Päivi Karimäki-Suvanto, Secretary (1 Mar 2002 - )

Supporting activities

5.1 ADMINISTRATION

5. Supporting activities

Administration services at the
department in 2002

The department administration offers the staff and

students services in staff, teaching, budgeting, re-

search and general administration.  Furthermore,

the administrative team assists the department’s

steering committee and chair in the preparation

and enforcement of matters that belong to their ju-

risdiction.

The teaching administration is in charge of or-

ganising the teaching as well as student counselling.

The department staff administration takes care

of employment and work satisfaction issues. The

budget administration handles the department’s

economy as well as assists the department manage-

ment in budgeting and accounting.

The research administration assists research

projects that are funded from outside sources with

budgeting and accounting services as well as with

funding applications.

The general administration services include

assistance to the management of the department

with various studies and reports, proofreading and

5.2 LIBRARY
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Supporting activities

500 PCs (mostly Pentium 4, most of them with flat

TFT monitors) running Linux. Windows 2000 can

be used as an alternative to Linux. More than 100

of the workstations are mobile laptops that can join

and leave the network dynamically.

The general computing facilities include a

farm of servers:

general-purpose computers, a computing clus-

ter, file servers and other functionally dedicated

servers (mail, WWW, FTP etc.), and servers for dif-

ferent user groups. Linux is used almost entirely as

the operating system for the servers. The central-

ised file servers utilise RAID technology and cur-

rently offer over 1.5 Tbytes storage space. Together,

these systems support a wide variety of services,

languages and software tools including electronic

mail and news, graphics and visualisation tools,

several typesetting systems, and relational database

systems.  Special attention has been paid to secu-

rity and reliability.

Networking is based on switched 100 Mbit/s

Ethernet with an optical backbone. The mobile

laptops can also utilise a departmental IEEE

802.11b type radio network which currently has 15

base stations. In the Linux (and UNIX) environ-

ment NFS is used to share common resources. On

the Windows side Samba (a Linux-hosted Lan Man-

ager Server) is utilized.  The workstations are used

as tools for software development, in research and

on all levels of teaching.

The network of the department is connected

through a firewall to the university backbone net-

work, giving access to general-purpose UNIX com-

puters at the University IT Department as well as to

the FUNET wide area network that links Finnish

universities and research establishments. The IT

Department also offers a large modem and ISDN

pool for remote access.

In addition, the department has access to a

number of supercomputing facilities at the Finnish

IT Center for Science (CSC).

The national FUNET network is further con-

nected to the Nordic University Network, Nordunet,

with a 5 Gbit/s connection. The Nordunet has a 2.5

Gbit/s connection capacity to the United States as

well as many high-capacity connections to the Eu-

ropean network infrastructure.

largest computer science library in Finland. The

annual cumulation is about 350 monographic titles

and 200 journal subscriptions.  In 2002 the library

used about 61,000 EUR for acquisition of new ma-

terial.

The library is a departmental library mostly

serving its own clientele (i.e. academic university

personnel and more advanced students of the De-

partment).  For outside visitors the collections are

freely available for reading and browsing on the

premises, but home loans are subject to restrictions.

The collections of the library are catalogued in

the national library system (HELKA/LINDA) and in

the library’s own database. The material in these

databases is classified according to the ACM Com-

puting Classification System (CCS).

When the library moves to Kumpula and be-

comes a fully integrated part of the Kumpula Sci-

ence Library, there will be a number of changes in

the long-standing departmental library practices

(collections are reorganised, outside visitors are

granted full access to material, the separate data-

base will be discarded etc.).  Planning for these

changes was started in 2002 and will continue with

full force in 2003.

The library is also responsible for the distribu-

tion and sale of departmental reports, including

PhD theses. Paper copies of reports are available

from the library, and electronic versions are acces-

sible through the Department’s FTP server.

The library has two full-time employees, one

librarian and one secretary.

5.3 OVERVIEW OF COMPUTING
FACILITIES

The department is dedicated to providing a wide

range of advanced high-quality computing facilities

for use by computer science faculty and students.

The number of users of these facilities is about

4,200.  The facilities are operated by a technical

staff who are not only responsible for the installa-

tion and maintenance of the systems, but who also

assist faculty and students in the use and develop-

ment of software systems for research projects.

Our workstation network consists of more than

5.3 OVERVIEW OF COMPUTING
FACILITIES
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Appendices

PUBLICATIONS

ALGORITHMS

Edited works

T. Elomaa, H. Mannila & H. Toivonen (eds.): Machine learning: ECML 2002: 13th     European Conference on Ma-

chine Learning, Helsinki, Finland, August 19-23, 2002, proceedings.  Berlin, Springer 2002. (LNAI 2430).

Journal articles

A. Amir, G. M. Landau & E. Ukkonen: Online timestamped text indexing. Information processing letters

82(2002):253-259.

T. Elomaa & J. Rousu: Linear-time preprocessing in optimal numerical range partitioning. Journal of intelli-

gent information systems 18(2002):55-70.

K. Fredriksson, G. Navarro & E. Ukkonen: Faster than FFT: rotation invariant combinatorial template match-

ing. Recent research developments in pattern recognition 3(2002):75-112.

T. Kivioja, M. Arvas, K. Kataja, M. Penttilä, H. Söderlund & E. Ukkonen: Assigning probes into a small

number of pools separable by electrophoresis.  Bioinformatics 18(2002):suppl. 1, S199-S206.

M. Nykänen & E. Ukkonen: The exact path length problem. Journal of algorithms 42(2002):41-53.

K. Palin, E. Ukkonen, A. Brazma & J. Vilo: Correlating gene promoters and expression in gene disruption ex-

periments. Bioinformatics 18(2002):suppl. 2, S172-S180.

N. Paunu, P. Lahermo, P. Onkamo, V. Ollikainen, I. Rantala, P. Helén, K.O.J. Simola, J. Kere & H.

Haapasalo: A novel low penetrance locus for familial glioma at 15q23-q26.3. Cancer research 62(2002):3798-

3802.

A. Rantanen, J. Rousu, J.T. Kokkonen, V. Tarkiainen & R.A. Ketola: Computing positional isotopomer distri-

butions from tandem mass spectrometric data. Metabolic engineering 4(2002):285-294.

N. Woolley, P. Holopainen, V. Ollikainen, K. Mustalahti, M. Mäki, J. Kere & J. Partanen: A new locus for coe-

liac disease mapped to chromosome 15 in a population isolate. Human genetics 111(2002):40-45.

Peer-reviewed conference and collection articles

T. Elomaa & J.T. Lindgren: Experiments with projection learning.  Discovery science: 5th international confer-

ence, DS 2002, Lübeck, Germany, November 24-26, 2002, proceedings, pp. 127-140.

T. Elomaa: Partition-refining algorithms for learning finite state automata. Foundations of intelligent systems:

13th international symposium, ISMIS 2002, Lyon, France, June 27-29, 2002, proceedings, pp. 232-243.

T. Elomaa & J. Rousu: Fast minimum training error discretization.  Machine learning: proceedings of the 19th

International Conference (ICML 2002), University of New South Wales, Sydney, Australia, July 8-12, 2002,

pp. 131-138.
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T. Elomaa & M. Kääriäinen: Progressive Rademacher sampling.  18th National Conference on Artificial Intelli-

gence (AAAI-02), 14th Innovative Applications of Artificial Intelligence Conference (IAAI-02), July 28 - August

1, 2002, Edmonton, Alberta, Canada, proceedings, pp. 140-145.

T. Elomaa & M. Kääriäinen: The difficulty of reduced error pruning of leveled branching programs. 7th Inter-

national Symposium on Artificial Intelligence and Mathematics, January 2-4, 2002, Fort Lauderdale, Florida.

10 pp. (AI&M 7-2002). Available from: http://rutcor.rutgers.edu/~amai/aimath02/AcceptedCont.htm.

K. Fredriksson, G. Navarro & E. Ukkonen: Optimal exact and fast approximate two dimensional pattern

matching allowing rotations. Combinatorial pattern matching: 13th annual symposium, CPM 2002, Fukuoka,

Japan, July 3-5, 2002, proceedings, pp. 235-248.

C.S. Iliopoulos, K. Lemström, M. Niyad & Y.J. Pinzón: Evolution of musical motifs in polyphonic passages.

Proceedings of the AISB’02 Symposium on AI and Creativity in Arts and Science, 3rd - 5th April 2002, Imperial

College of Science, Technology and Medicine, University of London, pp. 67-75.

J. Kempf (editor): Problem Description: Reasons For Doing Context Transfers Between Nodes in an IP Access

Network. Internet Engineering Task Force, Request for Comments (RFC) 3374, September 2002.

M. Koivisto, M. Perola, T. Varilo, W. Hennah, J. Ekelund, M. Lukk, L. Peltonen, E. Ukkonen & H. Mannila:

An MDL method for finding haplotype blocks and for estimating the strength of haplotype block boundaries.

Pacific Symposium on Biocomputing 2003, Kauai, Hawaii, 3-7 January 2003, proceedings, pp. 502-513.
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1. Andrei Gurtov: Efficient transport in 2.5G3G wireless wide area networks.  (C-2002-43)

2. Kari Miettinen: Key management and trust in 3G networks. (C-2002-25)

3. Jukka Manner: An IP-based mobile and QoS-aware network architecture. (C-2002-13)

4. Jukka Viljamaa: Automatic extraction of framework specialization patterns.  (C-2002-48)

MASTER’S THESES

Algorithms

21. Petteri Hintsanen: Binäärinen avaruuden jako (C-2002-65)

22. Matti Kääriäinen: Koneoppimismenetelmien yleistysvirheen data- ja algoritmiriippuvainen analyysi (C-

2002-40)

23. Teemu Lampinen: Topologinen kartoitus navigoivassa robotissa  (C-2002-81)

24. Jussi Lindgren: Attribuuttitehokas oppiminen (C-2002-38)

25. Taneli Mielikäinen: Läpivalaisukuvien orientointi  (C-2002-14)

26. Anatoly M. Verkhovsky: Semiautomatic particle detection from electron micrographs using thresholding

(C-2002-41)

Intelligent Systems

7.   Teemu Kurppa: Kvantitatiiviset ympäristön mallit ja robottien paikannus (C-2002-69)

8.   Sami Ojanpää: Rikosten sarjoittaminen äärellisillä sekoitemalleilla (C-2002-61)

9.   Kimmo Valtonen: Bayesian networks and information: theoretical modeling for the wild salmon (Salmo

salar L.) parr and smolt populations of Gulf of Bothnia rivers (C-2002-58)

General

10. Hannu Kyllönen: Kaksiulotteinen merkkijonon sovitus (C-2002-39)

ACCEPTED THESES

MASTER’S THESES

Appendices
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Distributed Systems and Data Communication

11. Jon Björklund: Adaptive load balancing in a cluster computer (C-2002-60)

12. Tero Hannula: Paikallisen tietopalvelun toteuttaminen Bluetooth-tekniikkaa ja WAP-protokollaa käyttäen (C-2002-16)

13. Aaro Koskinen: Menetelmä hajautettujen järjestelmien mallinnukseen ja suorituskyvyn analysointiin (C-2002-33)

14. Markus Miettinen: Tietoturvatarkkailu matkaviestinverkossa (C-2002-18)

15. Peik Niemi: Security in mobile telecommunications and the mobile execution environment (MexE) (C-2002-5)

16. Timo Nyyssönen: Hajautetut WWW-välimuistipalvelut (C-2002-67)

17. Ilja Ponka: Ohjelmistoagentit verkkokaupassa ( C-2002-26)

18. Juha Riihimäki: Meklaripalvelun reaaliaikavaatimukset (C-2002-4)

19. Roni Riska: Java-teknologian käyttö tietoverkon palveluiden luonnissa (C-2002-11)

20. Mika Räty: CORBA-standardin 2.3 muutosten vaikutus suorituskykyyn (C-2002-21)

21. Pekka Sundström: Evolution of mobile service charging and prepaid service (C-2002-56)

22. Heikki Valkonen: Load balancing in a distributed SMS center (C-2002-52)

Information Systems

23. Aki Antman: Sisällönhallinta WWW-palveluissa (C-2002-44)

24. Tomi Asikainen: User interface for a QoS policy manager (C-2002-72)

25. Marko Ikonen: Informaation hankinnan tukeminen sosiaalisen navigoinnin visualisoinnilla (C-2002-53)

26. Jeremias Jokiniemi: Heterogeenisen tiedon lataaminen tietovarastoon (C-2002-49)

27. Kaarle Kaila: Sukututkimustiedon käsittely (C-2002-37)

28. Tero Katajanheimo: Sovelluspalvelimen ja relaatiotietokannan välinen kommunikointi (C-2002-36)

29. Matti Koponen: Bittikarttahakemistot (C-2002-25)

30. Niklas Laine: Tiedon eristyssääntöjen oppiminen (C-2002-77)

31. Olli Niinivaara: Idean kontekstia kuvaava metatieto (C-2002-59)

32. Riia Nurmi: Tailoring configurable page components in Teamware Pla@za NG project (C-2002-17)

33. Olli Orrainen:Hissin ohjauksen tilatietodatan käyttäminen vian syyn paikallistamiseksi (c-2002-75)

34. Anna Pienimäki: Musiikillisen datan indeksointi maksimaalisia fraaseja käyttäen (C-2002-30)

35. Maarit Rapiokallio: Aries-elvytysalgoritmi yhteislevy- ja sivupalvelinjärjestelmissä (C-2002-48)

36. Juha-Pekka Ruuskanen: Kuvatietokantojen indeksointimenetelmät (C-2002-2)

37. Jorma Saloranta: Tietokantojen rooliperustainen pääsynvalvonta (C-2002-6)

38. Aleksi Seppä: Toiminnallisuuden kuvaaminen XML:n avulla (C-2002-19)

39. Timo Sipilä: Tietokuutioiden tehokas laskenta (C-2001-87)

40. Suthasini Sivalingam: Materiaalistettujen näkymien ylläpito tietovarastoympäristössä (C-2002-73)

41. Mika Sorsa: Tietovaraston materiaalistettavien näkymien ja hakemistojen valinta (C-2002-61)

42. Jonas Sundman: Ett frågespråk för XML: Xquery (C-2002-32)

43. Tuukka Taskinen:  Oliokohtainen toimintojen peruminen (C-2002-74)

44. Klaus Tuurala: Käyttöliittymän yhdenmukaisuus (C-2002-15)

45. Hanna-Leena Varjola: Adaptiivisen hypermedian käyttö toimintarajoitteisten lasten alkeismatemaattisten

taitojen arvioinnissa (C-2002-51)

46. Otso Virtanen; Koneoppimisen menetelmät tekstin luokittelussa ja niiden käyttö kysymysvastausjärjestelmässä

(C-2002-79)

47. Jukka Yli-Koivisto:Information filtering in electronic newspapers (C-2002-76)

48. Salu Ylirisku: Ohjelmistokonseptien ja käyttöliittymien skenaarioihin ja käyttäjän tavoitekuvauksiin perustuva

suunnittelu (C-2002-57)

49. Katri Ylitalo: Electronic commerce and transport protocol independent XML based messaging (C-2002-31)

Appendices
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Software Engineering

50. Satu Antikainen: The effect of internal product metrics on the maintainbility of complex software prod-

       ucts (C-2002-10)

51. Jarkko Enden: Security solutions of the MEDIXINE e-health application suite (C-2002-43)

52. Antti Koivisto: Tyylipohjaisen dokumenttimuotoilijan arkkitehtuuri (C-2002-64)

53. Mikko Kojo: A method to deliver multiple media content for digital television (C-2002-29)

54. Ville Kärkkäinen: Extreme Programming -prosessimalli ja sen kokeilu ohjelmistotuotantoprojektissa (C-

       2002-27)

55. Antti Mikkonen: Henkilöiden identifiointi videomateriaalista (C-2002-50)

56. Janne Nykänen: Olio-ohjelmistojen testauksen automatisointi (C-2002-46)

57. Antti Pietarinen: A design model for software architectures (C-2002-66)

58. Petri Pusa: Two user interface frameworks for web and mobile services (C-2002-80)

59. Henri Sikiö: IPv6-protokolla ja protokollan toimintotestaus DX 200 -puhelinkeskuksessa (C-2002-22)

60. Jan Sjögren: Ohjelmiston arkkitehtuuritasoisen kompleksisuuden mittaaminen (C-2002-3)

61. Mikko Väisänen: Kypsyystasomallit vaatimustenhallinnan laadun mittareina (C-2002-35)

Software

62. Jaakko Haakana: A statically translating instruction level simulator for ARM4 architecture (C-2002-20)

63. Jorma Korkiakoski: Langaton ATM (C-2002-28)

64. Minna Leivo: Verkkopalvelut ja käyttäjäoikeuksien hallinta monialustaympäristössä (C-2002-9)

65. Mikael Pesonius: SNMPv3-verkonhallintamallin tietoturva (C-2002-71)

66. Jarkko Turunen: Komponenttiperustaisten ohjelmistojen rakentaminen (C-2002-63)

Teacher in Computer Science

67. Ilona Hautamaa: Tietämyksen hallinta ja tietämyskannat teknisen tuen apuvälineenä (C-2002-70)

Applied Computer Science

68. Saara Huhmarniemi: Minimalistisen universaalikieliopin ohjelmatoteutus (C-2002-78)

69. Wei Li: Intrusion detection (C-2002-45)

70. Antti Martikainen: An XML-based framework for developing usable and reusable user interfaces for

multi-channel applications (C-2002-34)

Appendices

NameNameNameNameName PositionPositionPositionPositionPosition

Ahonen-Myka,  Helena Professor
Alanko,  Timo Olavi Professor
Astuti,  Davide Nicola Research Assistant
Aunimo,  Lili Annika Researcher
Autio,  Ilkka Kalevi Doctoral Student
Borras Garcia,  Juan Carlos Researcher
Costa,  Giovanni Research Assistant
Daniel,  Laila Puthuvilayil Researcher
Doucet,  Antoine Researcher
Ekholm,  Markus Juhana Teacher, full-time
Elomaa,  Tapio Paavo Professor
Eloranta,  Satu Merja Senior Assistant

Department of Computer Science, personnel

Erkiö,  Hannu Heikki Antero Professor
Eronen,  Lauri Researcher
Eskola,  Jukka Mauno Paavali Assistant
Floréen,  Patrik Bertel Johan Professor
Fluch,  Martin Georg Assistant Researcher
Fredriksson,  Kimmo K K Researcher
Geerts,Floris Researcher
Gurtov,  Andrei Valeryevitch Assistant
Gustafsson,  Juha P Researcher
Haataja,  Juha-Pekka Research Assistant
Haavikko,  Matti Iisakki Research Assistant
Hakli,  Raul Aleksi Assistant,

University Lecturer

Department of Computer Science, personnel
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Hautakangas,  Ville Uolevi IT Designer
Heinonen,  Jarkko Oskari Project Manager
Hendry,  Kai Ian Researcher
Hintsanen,  Kai Petteri Researcher
Huhmarniemi,  Saara Lea Researcher
Huovinen,  Marja Pirita Amanuensis
Hyvönen,  Eero Antero Professor
Hyvönen,  Saara Annele Researcher
Häkkinen,  Auvo Antero Lecturer
Hämäläinen,  Suvi Wilhelmiina Doctoral Assistant
Jaakkola,  Jani Ensio IT Specialist
Jaeger,  Manfred Specialised

Researcher
Jokela,  Mikael IT Specialist
Juhala,  Jaripekka Assistant Researcher
Kangasharju,  Jaakko Juhani Researcher
Karhu,  Vesa Doctoral Student
Karimäki-Suvanto,  Päivi Helena Office Manager
Karlstedt,  Mika Researcher
Karvi,  Timo A Doctoral Assistant,

University Lecturer
Kauppinen,  Raine Krister Assistant Researcher
Kerola,  Teemu Tapani Lecturer
Kilpikari,  Riika Lotta Doctoral Student
Kivenheimo,  Jari Petri Päiviö Assistant
Kivioja,  Teemu Juhani Doctoral Student
Kojo,  Markku Panu Ilari Researcher, Doctoral

Assistant, Lecturer
Kontkanen,  Petri Tapani Researcher
Korpiaho,  Kalle Eemeli Assistant Researcher
Koskenniemi, Ilkka Juhani Researcher
Kostiainen,  H Kaisa Researcher
Koukku (ent. Lehtelä), Amanuensis
Heli Kirsi Maria
Kujala,  Teija Elisabeth Lecturer, Researcher
Kulve,  Tuomas Ilmari Research Assistant
Kurhila,  Jaakko Elias University Lecturer
Kurtén,  Ulla Marina Amanuensis
Kutvonen,  Antti Petri Heikki IT Manager
Kutvonen,  Lea K University Lecturer,

Lab Engineer
Kuuppelomäki,  Päivi A Assistant
Kuuskoski,  Reeta Researcher
Kyrö,  Jaakko Henrikki Research Assistant
Kärkkäinen,  Hanni Pauliina Doctoral Student
Kärkkäinen,  Juha Tapani Doctoral Assistant
(leave of absence)
Kääriäinen,  Matti Tapani Researcher
Kääriäinen,  Matti Tapani Doctoral Student
Laakso,  Sari Anneli University Lecturer
Laasonen,  Kari Tapani Specialised

Researcher
Laczak,  Zbigniev Olaf Teacher, full-time
Lahti,  Olli Pekka Assistant, Lecturer
Lahtinen,  Jussi Mika Antero Researcher
Laine,  Harri Juha Matias Lecturer
Lamberg,  Peter Klas-Erik Researcher
Leggio,  Simone Research Assistant,

Researcher
Lehtinen,  Sami Antti Johannes IT Designer
Lehtonen,  Miro Petteri Doctoral Student
Leino,  Antti Pekka Researcher
Leinonen,  Jani Kristian Research Assistant,

Assistant
Lemström,  Kjell Michael Bernhard Doctoral Assistant,

Researcher
Lepola,  Tuomas Kalle Robert Doctoral Student
Lindén,  Greger Johan Kenneth Specialised

Researcher,
University Lecturer

Lindgren,  Jussi Tapio Researcher
Lindström,  Jan Peter Senior Assistant

(leave of absence
1 Aug 02-)

Lokki,  Heikki Kristian Lecturer
Lukk,  Margus Researcher
Luukkainen,  Matti Juhani Assistant,

Doctoral Assistant,
Senior Assistant

Lyytinen,  Ilpo Olavi Research Assistant
Majuri,  Minna Elisabet IT Designer
Makkonen,  Juha Antero Doctoral Student
Malinen,  Tuomo Antti Assistant
Manner,  Jukka Martti Johannes Researcher
Mannila,  Heikki Olavi Research Manager
Marttinen,  Liisa Lecturer
Metso,  Janne Sakari Researcher
Mielikäinen,  Taneli Johannes Researcher
Miettinen, Mika Petteri Researcher
Moen,  Pirjo Hannele University Lecturer

(leave of absence
4 Mar 02-)

Mononen,  Tommi J M Researcher
Mutka,  Matt Professor
Mäkinen,  Veli Researcher
Mäntyniemi,  Samu Henrik Petteri Doctoral Student
Narayanan,  Krishnan Researcher
Niklander,  Pekka IT Specialist
Niklander,  Tiina Soile Tuulikki Researcher,

University Lecturer
Nokelainen,  Petri Jouni Kristian Researcher
Nurmi,  Otto P Lecturer, Professor
Nurminen,  Ahti Ville Juhani Assistant Researcher
Nurro,  Antti Jaakko Juhani Teacher, full-time
Nykänen,  Matti Johannes University Lecturer
Oksanen,  Inka Anriikka Scientific Assistant

and Secretary
Ollikainen,  Vesa Viljami Researcher
Onkamo,  Päivi Anneli Researcher
Paakki,  Jukka Pekka Professor, Chairman

of the Department
Palander,  Sirkka Sinikka Department Secretary
Palin,  Kimmo Juhani Researcher
Peri,  Indrek Research Assistant
Perttu,  Sami Petri Doctoral Student
Petit,  Renaud Intern, Researcher
Pienimäki,  Anna Pauliina Researcher
Piitulainen,  Jussi Olavi Researcher,

University Lecturer
Pitkänen,  Esa Researcher
Pohjalainen,  Pietu Teacher, full-time
Pollari-Malmi,  Kerttu Maaria Lecturer

(leave of absence)
Popescu,  Andrei Radu Assistant Researcher
Porkka,  Pasi Lauri Johannes Doctoral Student
Pulli,  Harri Juhani Lecturer
Puolakka,  Mikael IT Designer
Päiväniemi,  Tomi Doctoral Student
Raatikainen,  Kimmo Eero Enok Professor
Raatikka,  Vilho Tapani Assistant Researcher
Raento,  Mika Petteri Researcher
Rajamäki,  Ella Lynoure Susanna IT Designer, helpdesk
Rantanen,  Ari Juhani Researcher
Rastas,  Pasi Miika Antero Researcher
Rauhala,  Mikko Johannes Assistant
Rautama,  Erkki M Assistant
Rinta-Mänty,  Janne Petri J Teacher, full-time
Rissanen,  Jorma Johannes Specialised

Researcher
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Riva,  Oriana Research Assistant
Rousu,  Juho Heikki Research Assistant
Rytkönen,  Anni Helmikki Lecturer
Saarela,  Katja Maaret Regina Researcher,

Doctoral Student
Saarela,  Samppa Jaakko Mikael Assistant Researcher,

IT Designer
Saarinen,  Janne Armas Information Officer
Saarto,  Jarno Kalervo Research Assistant
Saijos,  Jani Mikael Intern,

Assistant Researcher
Salmela,  Elina Tuulikki Doctoral Student
Salmenkivi,  Marko Johannes Project Manager,

Research PhD
Salmi,  Joni Mikael Intern
Sarolahti,  Pasi Antti Researcher
Sevon,  Petteri Doctoral Student
Silander,  Tomi Assistant, Researcher
Silfver,  Egil M Doctoral Student
Sillanpää,  Mikko Juhani Research PhD
Sippu,  Seppo Sakari Professor
Siren,  Jouni Leo Tapio Assistant
Sivèn,  Reijo Lecturer
Strandell,  Toni Peter Assistant Researcher
Styrman,  Avril Emil Robert Researcher
Suontaa,  Katriina Taru-Marja Department Secretary
Suoranta,  Timo Kalevi Researcher
Taina,  Juha Tapani Researcher
Tamm,  Hellis Researcher
Tarkoma,  Sasu Arimo Olavi Researcher
Terzi,  Evimaria Researcher
Tirri,  Henry Rainer Professor
Toivonen,  Hannu Tauno Tapani Professor
Tuohiniemi,  Turjo Kasperi Teacher, full-time
Tuominen,  Heikki Juhani Researcher
Tuovinen,  Antti-Pekka Professor
Turkia,  Mika Researcher,

Assistant Researcher
Ukkonen,  Esko J Academy Professor
Uronen,  Pekka Anton Doctoral Student
Valo,  Samuli IT Designer
Valorinta,  Jenni Maria Teacher, full-time
Valtonen,  Kimmo A Researcher
Vasko,  Kari Tapani Researcher
Verkamo,  Aino Inkeri Professor
Vettenranta,  Pasi Tapio IT Designer
Vihavainen,  Juha Kalevi Lecturer
Viljamaa,  Antti Jaakko Researcher
Viljamaa,  Jukka Mikko Researcher
Viljanen,  Kim Erik Antti Assistant Researcher
Virtanen,  Otso Juho Tapio Assistant Researcher
Vähäaho,  Markku Tapani Research Assistant
Vähäkangas,  Teemu Taneli Research Assistant,

Researcher
Väisänen, Tiina Tuulikki Research Secretary
Wettig,  Johannes Doctoral Student
Wikla,  Arto Henrik Lecturer,

University Lecturer

Part-time Teachers 2002

Nimi
Aarnio, Lauri
Airamaa, Kimmo Kalevi
Alanko, Lauri Emil
Aulaskari, Ismo Matti Ilmari
Aunimo, Lili Annika

Bäckman, Kai-Peter Gunnar
Campadello, Stefano
Haavisto, Juhani
Heimola, Mikko Juhani
Helin, Heikki Juhani
Helin, Petri Juhani
Hintsanen, Kai Petteri
Hohtio, Jani Mikael
Huovinen, Marja Pirita
Iso-Markku, Juho Viljami
Janhonen, Reettamaija
Jokinen, Olli Markus
Junnila, Miika Johannes
Kabara, Tanja Maria
Kaven, Riikka Maria Karoliina
Kohonen, Jukka
Kollin, Jussi Jalmari
Korpela, Marianne Kristina
Kujala, Veli-Matti Johannes
Laakso, Karri-Pekka Antero
Laamanen, Heimo E
Laasonen, Kari Tapani
Laczak, Zbigniev Olaf
Latva-Koivisto, Antti Mikael
Lehtonen, Miro Petteri
Lindholm, Heikki Olavi
Liukkonen, Panu Pekko Ilari
Mondolin, Juha Pekka
Muhonen, Juho Otto
Narayanan, Krishnan
Negri, Sara
Nenonen, Jaakko Pekka
Nikiforow, Roman
Nyrhinen, Aki Matias
Ojamies, Petri Tuomas
Olin, Mikko Tapani
Paalanen, Jussi Sakari
Pelkonen, Tiina Maria
Puhakka, Antti
Pulli, Harri Juhani
Puuska, Heini
Puustinen, Ismo Henrik Mikael
Puustjärvi, Juha P
Pöysti, Tuomas Henrik
Rajala, Tommi
Ranta, Juha
Rinne, Ilkka Olavi
Räisänen, Hannu Juhani
Saaresto, Marko Leo
Saaristo, Jaakko Olavi
Salmi, Joni Mikael
Salo, Pauli Juhani
Sarolahti, Pasi Antti
Saura, Asko Juhani
Simola, Pekka Juhani
Sjöblom, Teemu Ilkka Tapio
Still, Viveca
Tarhio, Jorma Asko
Teuho, Juho Erkki
Vainio, Vesa
Valo, Arttu Manu Ensio
Vornanen, Heimo Johannes Henrikki
Wilska, Osmo Veikko Juhani
Ågren, Lassi

 This list of persons contains the names of part-time teach-
ers who have  not held any other positions at the department
during the year 2002.

Part-time Teachers 2002
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