This document is translated from the Finnish study guidéhtoacademic year 2007-2008
and is only marginally modified/augmented to express wieabhave especially in English.
Please note that

- Some links point to pages written in Finnish only;deenot have a totally many-lingual
web.

- In the teaching programme (part “Teaching”) most courses and seimars are
expressed with a title in Finnish and in English (thdatter in parenthesis). These
courses and seminars will be given in Finnish whereas thmsvhose title is in English
only will be given in English.

- Some special issues, e.g. the language requiremenesdedgnee of a non-Finnish
student, have not been expressed in detail.

Please feel free to consult the foreign student adyiscainy student councellor) when
needed.

COMPUTER SCIENCE

Department of Computer Science

Exactum (Kumpula campus)

PO Box 68 (Gustaf Hallstromin katu 2b)

FI-00014 University of Helsinki

Telephone 1911 (exchange), direct numbers 191 + extension numbe
http://www.cs.helsinki.fi/

Chairman: Professor Hannu Toivonen, office hours Tiae, 9.30-10.00 D240b,"?floor
Administration (D239, ? floor, phone 191 51123): open to students Mon-Fri 12-14 (or
by e-mail request).

Student Counselling (A232"loor): phone 191 51121. Office hours (published each
term) on the web page http://www.cs.helsinki.fi/opintorenta/. E-mail:
opintoneuvonta@cs.helsinki.fi.

Teacher tutoring contacts (for HOPS tutoring): Lectiteikki Lokki (for students who
entered university in 2005-2006), Asst. Paivi Kuuppeloméki (2006-2007), Sias
Ruohomaa (2007-2008).

International student exchange and JOO studies: HeadidieSt Adjunct Professor
Hannu Erkié (D240a," floor; office hours Tue, Thu 12.00.-13.00).

Web information, e-mail: The department usegeb pagesvery extensively for
information on both standing and current affairs. Theatd@nent homepage is at
http://www.cs.helsinki.fi/, and any useful information on studying at the departisent
available at http://www.cs.helsinki.fi/opiskelu/indexi@ml, including info on how to join
the e-mail list for students. We recommend the usbeofdllowingservice addressefor
e-mail to the department

atk-apu@cs.helsinki.fi help-desk for users of the departsnemtnputer
systems



tktl-luvat@cs.helsinki.fi user access to the departraegystems

opetus@cs.helsinki.fi practical teaching arrangements
hyvaksiluvut@cs.helsinki.fi approval of credits from otmstitutions
johtaja@cs.helsinki.fi Department Chairman
toimisto@cs.helsinki.fi administration
opintoneuvonta@cs.helsinki.fi student counselling.
opintoesimies@cs.helsinki.fi Head of Studies.

There is a more detailed list of service addresses dadedeinstructions at
http://www.cs.helsinki.fi’/hallinto/palveluosoitteet.Htm

Library
Please see Kumpula Science Library.

Computer science as a discipline and subject for study

Research in computer science focuses on algorithm-Ipasttbds and processes, which
are used to describe and transform information; theioty, analysis, design,
implementation and application are studied. These metladsecimplemented as
computer programs, which the computer can run ‘automgticettie basic question in
computer science is: "What can be automated, and hibwdgae most efficiently?" This
characterisation of this discipline illustrates thataddition to being an exact method
science, computer science is also a constructive getimental science, where empirical
testing plays an important role.

The rapid development in the field of information tedbgy (IT) has made it one of the
pivotal sectors in our society, where all functions iacreasingly based on IT systems.
Nowadays, automatic information processing is clogagd with the areas of business,
administration, research and education, where computisrasid essential. Finland has
kept up well with this development and Finnish informatiechnology has become a
national strength in a short time.

In last few years, the advances in IT have also gigento new application fields where
computer science has formed the methodological corenfdga of such fields are
bioinformatics, a combination of biology and comput@ersce, geoinformatics from
geography and computer science, and the computationalesti@idas arisen out of the
needs of various disciplines such as physics, chemitoyogy, medicine, behavioural
sciences, sociology and economics.

Studies offered by the Department of Computer Scienceagivexcellent competence to
work with development and applications in the IT fieldatidition to IT experts, the job
market is in need of people who are experts in their filas, while they have good basic
skills in IT. One alternative to majoring in computeiesice, in preparing for duties in the
field of IT, is to study the application field as a magabject, while minoring in computer
science. There are also multidisciplinary Master’s paagnes for students who want a
wide range of expertise in modern fields like bioinforicgabr geoinformatics.



Graduates may work in very different areas of businedsadministrative computing, in
innovative development for the ICT industry, as weltesearch and education in the IT
field. For those interested in research and developrtientapidly growing field of
computer science is an attractive alternative; #ld tffers challenging and significant
research problems, leading to solutions that are imtedygl@pplied in practice in the
industries.

Degree reformation, degree systems

With the reformation of degrees in the whole univgrgitnew degree system was instated
on 1 August 2005. During the transition period 1 August 2005-31 July 208®assible

to follow two older degree systems at the departmeatotte in place 1 August 1999-31
July 2005, and the one before that. When the degree reqoisewmere last changed
extensively in autumn 1999, the previous degree requirementssaie to be valid at

least until the end of year 2006, but now the period has édended to 31 July 2008.

The degree requirements described in this study guide withflemented from 1 August
2007, they will correspond with the degree system thatingsasted on 1 August 2005,
and they do not entail any large changes compared sitlgdar’s requirements.

This guide will not describe the older degree requiremarftamation on those is
available in older study guides and on the department wels pdggree requirements at
http://www.cs.helsinki.fi/opiskelu/vaatimukset.html). Thudes and practices for
transferring from the old systems to the new oneeapdained at the end of the chapter
‘Planning your studies’ (‘Transferring from an old degrgstesm to a new one’) and on
the web page http://www.cs.helsinki.fi/tutkinnonuudistus/.

Degrees, sub-programmes, and Master’'s programmes

The basic degrees of the Computer Science ProgramntigeaBachelor of Science (BSc)
degree consisting of 180 credits and the Master of Sc{dh8e) degree consisting of 120
credits. The major subject for the Bachelor's and Etéstdegree is computer science.
The contents of the Bachelor's degree are unifornaraad the major subject is
concerned, while there are six sub-programmes to dedentfor the Master’s degree.

In addition, there are two separate Master’s progranantdee department:

The Master's Degree Programme in Bioinformatics, MiaH
The International CBU Master’'s Degree Programme fiorination and Communication
Technology.

These Master's programmes are carried out in collaiooratith other departments and
universities. The teaching is given in English and stigdarg accepted through a separate
application process. The MBI programme is multidisciplinargluding methods of
computer science and statistics and their applicatitaosriences and medicine. The
CBU programme offers advanced computer science studigken iatelligent computing

or modern communication technology at the departmeweliss other Finnish and/or
Russian universities.

Full-time students can take a Master’s degree in ongedffaster's programmes in two
years if they have completed the BSc degree. The tepoffered for the Master’s



programmes at the department can mainly be attendechiguter science students, and
it is described in the study guide for computer science.déEpartment also participates in
the Master’s programme for geoinformatics coordinatethbyDepartment of Geography.
The descriptions of the Master’s programmes are iparaée section of the study guide.

If you are a full-time student, you can complete the Blxelts degree in three years, and
after that, the Master’s degree in two years. The-gasiuate degrees are the Licentiate
of Philosophy (PhLic) and the Doctor of PhilosophyPdegrees. The structure of each
degree is explained in the section on degree requirements.

Studies in computer science start with the basic mo@6ler) and continue with the
intermediate module (65 cr). The planning of studies is supgdm the beginning with
the course 582507 “LUK-HOPS” that lasts throughout the Bac¢hgmygramme. All
students must register for this course at the beginnitigeaffirst university semester.

The basic and intermediate module (90 credits) for thed&@8cee contains courses in
several sub-programme topics. This degree has to be dethplefore continuing to the
MSc degree. After completing the BSc degree, studentsakarttie advanced module (90
cr) in their major subject to pass their MSc degree ddiucation for the MSc degree is
geared towards expert, development and management jdtesfiald or a career in
research, and it entails specialisation in accordaiitteone of the sub-programmes or
Master’s programmes. The web pages of the sub-progranum&srcinformation on

which courses are suitable as optional courses indvenaed module, and how to
arrange for course combinations.

The sub-programmes are: algorithms, distributed systethdata communications,
software engineering, information management, inteltigystems, and "Data
Communications Software,” where lectures are giveinglish and which requires
separate application. For the MSc degree, students &t seb-programmes without
separate application, as long as they have completexbtinges in the degree
requirements. At the beginning of the Master’s prograngnelents register for the tutor
of each sub-programme in order to start developing thesopal study plan (FM-HOPS).
Students who have been accepted directly into the MSeel@gogramme should contact
the tutor of their sub-programme to discuss whetheribeg to complete additional
courses before commencing the programme. Students weabadecided on which
sub-programme they want to pursue should discuss their stugyagrd how to find the
correct tutor with a student counsellor as soon aslgessi

The sub-programme in algorithms focuses on the thealétisis of computer science,
especially algorithm research. The focal area oktleprogramme in distributed systems
and data communications is independently operating paratigbonents of systems and
the communication between them. The sub-programnudtivare engineering studies
the systematic engineering of large and complex softpar@ucts. In information
management, the focal areas are database managenemhirdag, digital media and
language technology. The sub-programme of intelligent mgsfecuses on computational
methods for the design of and research on systemsiagtadaptive and intelligent
components. The sub-programme Data Communications Sefstizdies the production
of software for data communications.



The sub-programmes are described in the chapter ‘Playoingstudies’ and on the web
pages of the sub-programmes at http://www.cs.helsinkiigikelu/suunta.html.

Students who have entered the university before 1 August 20@%y complete their
degrees according to the sub-programmes and specialisaaia an old degree system
until 31 July 2008, or transfer to the new degree systemspéealisation areas of the
computer science sub-programme and the sub-programme rdbhioatics and
computational biology have their respective equivalentee new degree system
(information systems is equivalent to information agement). However, traub-
programmes for teachers, applied computer science and commutmathematician

can no longer be completed after 31 July 2008.

The last application for teacher in computer science lvedd in spring 2006, and the
deadline for study plans for the sub-programmes of applieghetmmnscience and
computer mathematician was in autumn 2006. Students masanefer to these sub-
programmes any longer, unless there are very exceptimoainstances. In such cases,
they should arrange it with the professor in chargdefsub-programme.

Students, especially those following the old degree reqamesncan attend the so-called
Master’s clinics (intensive tutoring, thesis clinics; see
http://www.cs.helsinki.fi/opiskelu/maisteriklinikka/) inder to complete their studies in
these sub-programmes that will be discontinued.

Students who have entered the university before 1 August 28@6tithcomplete their
Master’s degrees in the sub-programme of bioinformaticscomputational biology. The
courses and seminars in bioinformatics are the sarnmetae MBI programme.

The research school

The research school at the Department of Computen&zie meant for students who are
interested in pursuing a career in research and develoimtéet fields of computer
science or information technology. The research@lcktnidents aim at a postgraduate
degree with the rapid completion of the Bachelor's andtbtés degrees as intermediate
stages.

The research school does not have separate degree maniseThe purpose of the
school is to help students direct their studies towardsses that will be useful in a
research career, and to create contacts between staehthe research groups at the
department (including e.g. presentation of research grogirsed positions in the
research groups, more challenging project work that setatéhe research carried out at
the department).

The students attending the research school form thairttOPS teacher tutor group, to
which they transfer when they have been acceptduaetedhool. At the final stages of
their Master’s degree, the research school studemsféreto one of the research groups
or a post-graduate school (Hecse, ComBi, KIT, SoSE). Stsidan have their own
workspace at the department and borrow a laptop for prajedt, among other things.



Some 5-10 students are elected for the research schallignn May. The elections are
based on student progress and an interview. Students wbaabae well in their studies
may also apply to the school later than in the sprirtper first year.

Student counselling

Information about the department, teaching and reséaeshailable on the department
web server and the notice boards.

The main information about studying at the departmesadable on the web page
http://www.cs.helsinki.fi/opiskelu/index.en.html. The moarrent information about
teaching is posted before the start of each terme@w#b server in the teaching
programme for that term. The goals, contents and regeirenof each course are
presented in the course descriptions on the web pagelotearse.

The HOPS instructors (teacher tutors) and the studemisetiing in office A232 (phone
191 51121) will counsel students individually. Please see
http://www.cs.helsinki.fi/opintoneuvonta/ for the o#fitiours of the student counsellors.
The sub-programme tutors and professors in charge willssbstudents in matters
pertaining to advanced-module and post-graduate studies. &onation on individual
courses, please contact the teacher in charge obtheec

If you have any questions on the general degree requirgnysint can also contact the
Head of Studies, Hannu Erkio.

Important dates

An information session for first-year students maigrin computer science will be held on
Wednesday 29 August 2007 at 9-12 in Auditorium B123 (Exactum, groundifioor;
Finnish). A corresponding orientation session in Bhgh arranged as a part of the
Orientation course for international students, on krigth August, afternoon. In addition,
useful general information for new students will be giwethe student tutorial groups
arranged by the faculty. It is important to participatéhese tutorial groups for getting
started with your studies and learning about the universitymunity. For majoring
undergraduates to set their study process in motiornveatrysimportant to participate in
the HOPS work and teacher tutoring from the first nmgedin Wed 12 September at 17-
19 in Auditorium A111.

There are four periods of teaching:

I 3.9.-21.10.2007

[l 29.10.-16.12.2007
1 14.1.-2.3.2008

vV 10.3.—-4.5.2008

The following list contains other important datesttoe academic year 2007-2008,
including more detailed period schedules (exam weeks).

Autumn 2007:
The teaching programme for the autumn term will be pudgligin 10 August.



Registration for I-period courses for major-subject sttglstarts on Thu 23 August at
9.00.

Registration for I-period courses for minor-subject stislstarts on Fri 24 August at
9.00.

The office hours for teachers start on Mon 27 August.

Information session for new majoring students on Wed @§uéat at 9-12 in Auditorium
B123.

Information session for new minoring students on Thu 8ust at 14-16 in Auditorium
B123.

Information session (in Swedish) for new studentswB8FAugust at 9-11 (in lecture hall
A219, Chemicum).

Information session (in English) for new students ar8F August, afternoon (as a part of
the Orientation course for international students).

Teaching (period I) starts on Monday 3 September.

Crash course Introduction to the Use of Computerststryear majoring students starts
on Tue 4 Sept at 16-18 in Auditorium B123. (It is best to takeptbficiency test as soon
as possible, preferably before the course, pls. sesotimse page).

The event “Getting started with the Master’s thebigih 17 Sept at 16-18 in classroom
B222.

HOPS sessions and teacher tutoring for first-year stadgart on Wed 12 Sept at 17-19
in Auditorium A111.

Register your presence at the university on 17 Sept dattsd.

Registration for Il-period courses for major-subject shisistarts on Tue 9 Oct at 9.00.
Registration for Il-period courses for minor-subject shidestarts on Wed 10 Oct at 9.00.
Exam week for period | on 15-19 Oct.

Department’s 49 anniversary 19 Oct 2007.

Teaching (period Il) starts on Monday 29 Oct.

The event “Getting started with the Master’s thebigih 5 Nov at 16-18 in classroom
B222.

Register for the spring-term software engineering preje20 Nov.

Register for spring-term course in scientific writing 5120v.

Register for spring-term seminars and courses demandinggistration 5-20 Nov.

The teaching programme for the spring term will be puétisbn 30 Nov.

Teaching ends on Fri 7 Dec.

Exam week for period Il on 10-14 Dec.

The office hours for teachers end on 20 Dec.

Spring 2008:

The teaching programme for the spring term will be puétisbn 30 Nov 2007.

The office hours for teachers start on Mon 14 Jan.

Registration for IllI-period courses for major-subjectdgnts starts on Tue 8 Jan at 9.00.
Information session for students starting in spring temMon 7 Jan at 12-15 in
Auditorium B123.

Registration for IllI-period courses for minor-subjectdsnts starts on Wed 9 Jan at 9.00.
Teaching (period Ill) starts on Mon 14 Jan.

The event “Getting started with the Master’s thebigh 21 Jan at 16-18 in classroom
D122.

Registration for 1V-period courses for major-subject shisistarts on Tue 19 Feb at
9.00.



Registration for 1V-period courses for minor-subject shidestarts on Wed 20 Feb at
9.00.

Exam week for period Il on 25-29 Feb.

Teaching (period 1V) starts on Mon 10 Mar.

Easter holiday 20-26 Mar (no teaching, no office hours).

The teaching programme for the summer term will be phaslison 31 Mar.

The event “Getting started with the Master’s thebigih 31 Mar at 16-18 in classroom
D122.

Register for the summer software engineering projects Apt8

Register for other summer courses from Mon 21 Apr at 9.00.

Teaching ends on Fri 25 Apr.

Exam week for period IV on 28 Apr-6 May.

Deadline for applications to research school Mon 12 May.

Register for autumn-term course in scientific writing SA2ay.

Register for the autumn software engineering projects 5-23 M

Register for autumn-term seminars and courses demandimggisération 5-23 May.
The office hours for teachers end on 30 May.

Summer 2008:

The teaching programme for the summer term will be phaslison 31 Mar.
Register for the software engineering projects 1-18 Apr.
Register for other summer courses from Mon 21 Apr at 9.00.

Degree requirements

Students entering the university in 2007 and students whotfamsderred to the new
degree system after academic year 2006-2007 should followdbgeee requirements
The old degree requirements for students who entered utyuazfore 1 Aug 2005 are
available in old study guides and on the department webpage
http://www.cs.helsinki.fi/opiskelu/vaatimukset.html. Theyoee requirements for students
who entered university in 2005 are available in the studyeg2005-2006 and the above-
mentioned web page.

BACHELOR OF SCIENCE DEGREE (180 CREDITS)

1. Major subject studies

584111 BASIC STUDIES (25 CREDITS)

582102 Introduction to computer science, 4 cr
581325 Introduction to programming, 5 cr
581326 Programming in Java, 4 cr

582101 Methods for software engineering, 4 cr
58160 Programming project, 4 cr

581328 Introduction to databases, 4 cr

584211 BASIC AND INTERMEDIATE STUDIES (90 CREDITS)

Compulsory courses

584111 Basic studies in computer science, 25 cr
58131 Data structures, 8 cr



58161 Data structures project, 4 cr
582201 User interfaces, 4 cr

582203 Database application, 4 cr
581305 Computer organization |, 4 cr
582202 Introduction to data communications, 4 cr
581332 Concurrent systems, 4 cr

582206 Models for computing, 6 cr
581259 Software engineering, 4 cr
581260 Software engineering project, 9 cr
582204 Bachelor’s thesis, 6 cr

50036 Maturity test

Optional computer science courses
Optional course in computer science, 8 cr

2. Minor subject studies (50 cr)

A. The extended basic module in mathematics or methedcss (50 cr), or

basic and intermediate module in mathematics or mettiedces, (60 cr)

OR

B. The extended basic module (30 cr) in mathematics thradesciences and basic
module (25 cr) in another minor subject.

The study module in method sciences (alternative A) owsiain at least 20 cr in
mathematics and at least 20 cr in statistics. Themwaimi requirement for alternative B is
10 credits in each subject.

In all cases, the minor subject must include the madkiesncourse Introduction to
discrete mathematics.

3. Other studies

Language studies, 10 cr

582505 First language communication, 3 cr
Second domestic language, 3 cr
Foreign language, 4 cr

584401 Information and communication technology studies, 5 cr
581324 Introduction to the use of computers, 4 cr
582506 Research data retrieval, 1 cr

582507 Personal study plan and teacher tutoring (LUK-HOPS), 2 cr

584402 Internships and vocational orientation, 1-3 cr

582508 Vocational orientation in connection with softwemgineering project, 1 cr,
or

582509 Working in the professional IT field, 2 cr
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Elective courses to the extent that the required crét®8) for the degree are fulfiled
(including credits from major and minor subjects and otloerrses).

MASTER OF SCIENCE DEGREE (120 CR)

The Master’s degree in computer science can be comjteter of the six sub-
programmes:

Algorithms

Distributed systems and data communications

Software engineering

Data management

Intelligent systems

Data Communications Software

There are two Master’s programmes given in Englishatepartment; the requirements
for them are described separately:

Master’'s Degree Programme in Bioinformatics

International CBU Master’'s Degree Programme in Imition and Communication
Technology

The requirements for a Master’s degree in computer seiauy according to sub-
programme, but in general they adhere to the followingctire:

1. Major subject studies

COMPUTER SCIENCE IMTERMEDIATE STUDIES

Intermediate courses that were not included in the Baithelegree are required in cases
where they are necessary due to the nature of theabgation area.

COMPUTER SCIENCE ADVANCED STUDIES (80 CR)

Advanced studies according to specialisation area

Seminars, 6 cr

Elective advanced courses in computer science (otheisdrainars)
50131 Master’s thesis (Pro gradu), 40 cr

50039 Maturity test

2. Minor subject studies

Intermediate courses that were not included in the Baithelegree are required in cases
where they are necessary due to the nature of the sgbapmme.

3. Other studies
582510 Personal study plan, 1 cr

584403 Advanced internship or work-oriented studies, at least 2 ¢
582511 Working in advanced professional position in the I (@6 cr)
or

581387 Information Technology: Now! (3 cr) or other suitatdarse



Elective subjects to the extent that the required @€di20) for the degree are fulfilled
(including credits from major and minor subjects and otloerrses).

DEGREE REQUIREMENTS FOR SUB-PROGRAMMES
Algorithms

1. Major subject studies

COMPUTER SCIENCE IMTERMEDIATE STUDIES

582207 Design of algorithms, 4 cr
582208 Complexity of computation, 4 cr
(unless they were included in the Bachelor’s degree)

584321 ADVANCED MODULE

Compulsory courses for the sub-programme, 16 credits ofadipedi courses from the
following list (the professor in charge of the sub-progme may also approve other
similar courses):

582456 Approximation algorithms, 8 cr

582401 Geometrical methods, 8 cr

582441 Combinatorial optimisation, 8 cr

58147 Machine learning, 8 cr

58093 String processing algorithms, 6-8 cr
582421 Randomized algorithms, 8 cr
58074 Computer graphics, 8 cr

Optional courses according to sub-programme, 8 cr

The webpage of the sub-programme lists suitable courses.
Seminars, 6 cr
Elective advanced courses in computer science (otheisdrainars), 10 cr
50131 Master’s thesis (Pro gradu), 40 cr
50039 Maturity test

2. Minor subject studies

Basic and intermediate module in mathematics or mettiedces, 60 cr
(unless it was included in the Bachelor’s degree)

The study module in method sciences must contain atd@astin mathematics and at
least 20 cr in statistics.

Distributed systems and data communications

1. Major subject studies

COMPUTER SCIENCE IMTERMEDIATE STUDIES
58127 Programming in C, 4 cr
(unless it was included in the Bachelor’s degree)
584322 ADVANCED MODULE
Compulsory courses of the sub-programme, 24 cr

11
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582497 Operating systems, 8 cr
582417 Distributed systems, 4 cr
Three of the following specialized courses:
581365 Computer organization Il, 4 cr

582498 Internet protocols, 4 cr
581288 Computer security, 4 cr
581366 Introduction to specification and verification, 4 cr

582420 Middleware, 4 cr

Seminars, 6 cr

Elective advanced courses in computer science (otheisdrainars), 10 cr
50131 Master’s thesis (Pro gradu), 40 cr

50039 Maturity test

Software engineering

1. Major subject studies

584323 ADVANCED MODULE

Compulsory courses of the sub-programme, 16 cr
581358 Software architecture, 8 cr
581359 Software processes and quality, 8 cr
Optional courses according to sub-programme, 10 cr
The webpage of the sub-programme lists suitable courses.
Seminars, 6 cr
Elective advanced courses in computer science (otheisdrainars), 8 cr
50131 Master’s thesis (Pro gradu), 40 cr
50039 Maturity test

Data management

1. Major subject studies

584324 ADVANCED MODULE

Compulsory courses of the sub-programme, 10 cr
582448 Data mining methods, 6 cr
582482 Database design, 4 cr
Optional courses according to sub-programme, 16 cr
Some suitable optional courses are:
582444 Special course in data mining, 4-6 cr
581257 Information retrieval methods, 4-6 cr
582490 Transaction processing, 4 cr
582491 Distributed databases, 4 cr
The webpage of the sub-programme lists other suitabieses.
Seminars, 6 cr
Elective advanced courses in computer science (otheisdrainars), 8 cr
50131 Master’s thesis (Pro gradu), 40 cr
50039 Maturity test
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Intelligent systems

1. Major subject studies

584325 ADVANCED MODULE

Compulsory courses of the sub-programme, 8 cr
58066 Artificial intelligence, 8 cr
Optional courses according to sub-programme, 18 cr
Some suitable optional courses are:
581287 Three concepts: probability, 6 cr
581286 Three concepts: information, 6 cr
581339 Three concepts: utility, 6 cr
582439 Graphical models, 6 cr
The webpage of the sub-programme lists other suitabieses.
Seminars, 6 cr
Elective advanced courses in computer science (otheisdrainars), 8 cr
50131 Master’s thesis (Pro gradu), 40 cr
50039 Maturity test

Data Communications Software

1. Major subject studies
INTERMEDIATE STUDIES IN COMPUTER SCIENCE

58127 Programming in C, 4 cr (unless included in previous degree)

584328 ADVANCED STUDIES IN COMPUTER SCIENCE (DATA
COMMUNICATIONS SOFTWARE) (at least 80 cr)

Compulsory courses for specialization area, 18 cr

582497 Operating systems, 8 cr

582498 Internet protocols, 4 cr

582607 Protocol software engineering, 6 cr

Seminars, 6 cr

Elective courses in the specialization area as ardaimgihe personal study plan, 16 cr
50131 Master's thesis (Pro gradu), 40 cr

50041 Maturity test

2. Minor subject studies

Studies in mathematics or method sciences, c. 30 nrramor subject requirements in the
BSc degree (unless included in the previous degree).
These will be agreed upon in the personal study plan (FN*-$)O

3. Other studies

582510 Personal study plan (FM-HOPS), 1 cr

584403 Advanced internship or vocational orientation studtdsast 2 cr
582511 Advanced work experience in IT field (2—6 cr) OR
581387 Information technology: Now! (3 cr) or other suéatmurse
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Optional studies to fulfil the volume of the degree (120 These studies may include a
full minor subject, or separate courses in the majojestitor various minor subjects.

LICENTIATE OF PHILOSOPHY

1. 60 cr of the major and minor subject studies as agreed thie ipost-graduate's study
plan.
Minor studies must consist of studies at intermediatagirer level in a discipline
supporting the subject and research of the thesis.
2. Licentiate Thesis.

DOCTOR OF PHILOSOPHY

1. A Licentiate degree in computer science, or the sanj@r mad minor subject studies
as in point 1 of the requirements for licentiates.
2. A PhD thesis.

If computer science was not the major subject of ttetgpaduate's Master’s degree, he or
she may have to take more credits in computer scigrgelh means the total amount of
credits may exceed 60.

Computer science as a minor subject

584112 BASIC MODULE (MINOR SUBJECT) (25 CR)

582102 Introduction to computer science, 4 cr
581325 Introduction to programming, 5 cr
582101 Software engineering methods, 4 cr
One of the following alternatives
581326 Programming in Java, 4 cr (or another corresponding
programming course)

58160 Programming project, 4 cr
or
581328 Introduction to databases, 4 cr

582203 Database application, 4 cr
Optional courses from the basic and intermediate mawlagiemputer science, 4 cr

584212 BASIC AND INTERMEDIATE STUDIES (MINOR SUBJECT) (6(RE

584111 Basic major subject module in computer science, 25 points
Compulsory courses for computer science basic and iatkaie module, 12 cr
Optional courses from computer science basic and istiate module, 23 cr

Minor students may not include the software enginegmingect or Bachelor’s thesis in
their minor-subject module.

584327 ADVANCED STUDIES (MINOR SUBJECT) (60 CR)
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The advanced module in computer science should be compiededdrdance with the
requirements of one of the sub-programmes, and the d¢ergtgreed on with the
professor in charge of the sub-programme. In general,citveform to the following
structure:

Advanced courses in computer science, 37 cr

Seminars, 3 cr

582499 Minor subject thesis in computer science, 20 cr

General instructions and rules

Studies in computer science are mostly based on pariicigatiectures and exercises,
and not so much on learning by reading. Generally, aseowill consist of lectures and
exercises in different forms, and assignments ara aftduded. Attending the lectures
will show the student where to find the relevant infation in the written material.
During lab work, the student will learn how to apply thieimation, either individually or
in a group.

The teaching methods are being developed into a moreeteeentred approach, and how
courses are realised is varied a great deal. Just fafiplectures will not lead to good
results; the individual work of students is pivotal. A ceuttsat yields 4 credits, for
example, requires a minimum of about 100 hours of work. &k Ioule for planning
your studies is thatou should schedule some 2 hours of independent work per eye
classroom or exercise hourThe number of lectures and other contact teaching per
course (and credit) varies; If there are uncommonlytésehing hours in relation to the
number of credits a course yields, the portion of indep@naerk is even larger than
described above. You should not pack your schedule witheakettures you can fit into
it, but leave sufficient time to complete other taskd seading that are required for the
course.

Many of the courses emphasise teamwork and learningnerg&ach exercise group will
be split into smallestudy circlesthat solve problems according to a given schedule. The
study circles will meet regularly to discuss principlesdolving the exercises and to
present solutions. Some other new teaching methodsleénclourses that are strongly
based on web material to be used independently and thalwourses on video arranged
in co-operation with other universities (the natiovigtual university project OSCu).

Working during terms usually slows down studies, and in s@sescstudents never
graduate. Especially, the Master's thesis demands falg¢oncentration of the student,
and working on something else during thesis writing issecdommended. On the other
hand, summer training (during summer vacation) is recordaetefor learning practical
skills in the IT field.

It is important to take your courses in the correct grsle that you have a good
command of the prerequisites for each course beforengtan it. Please see the chapters
on course interdependencies and the study schedule foinfarreation.

Lecture courses and Separate exams



A course usually comprises 4-10 credits (cr) (2-5 old credis ou), “study weeks”).
Short courses take one period, longer ones continu¢hietoext period. Each period
consists of six weeks of teaching, followed by an exasek.

There are two ways to complete a course: by takingtarke course or a separate exam.
Both require pre-registration according to deadlines arndutt®ons listed on the web
pages. When registering for a course, you are usually relgioinegister for an exercise
group, i.e. you register for a course by registering ferekercise group.

A lecture course usually consists of lectures and ote@rcourse exams. Each course
exam lasts 2.5 hours. There may also be some compuolsoptional exercise sessions,
lab work or study circles, which may yield points thii¢et the final grade. How to
complete a course and the schedule for intermediate wibhthevannounced at the
beginning of each course, at the latest. Deadlines leustet. For most lecture courses it
is possible to attend a separate or resit exam.dtiese is mainly completed through
exercises done during the course, project work etc, itrmoape possible to take a
separate exam or even to resit an exam.

Separate exams are formally independent of lecture coursead the requirements

are based on the material in the course descriptiorseparate exams last 3.5 hours, and

their requirements are usually those of the last lectotese to have been offered. For
separate exams, participation in the lecture coursetigsually required. However, for
courses where the exercises or lab work is considevedyamportant part of the course,
it is not possible to take a separate exam, but or@giaexam, where the same course
components are required as in the original course exaemsdhedule for exams is on the
web page http://cs.helsinki.fi/lkokeet/.

For most students, the exam based on the lecture deumeee suitable than taking a
separate exam. Usually, even the most thorough indepeexinsises cannot substitute
for the teaching and exercise problems given at a leciurse. Please see course
descriptions on the page http://www.cs.helsinki.fi/opiskedi@x.en.html for how to
complete a course.

Students can attend lecture courses, i.e. by registenranfexercise group on the basic
and intermediate level (Cum laude approbatur in the old degstem) at the Department
of Computer Science, no more than twice. A registretiiat has not been cancelled
before the course deadline, usually by the end of tétedfitercise week, is counted as an
attempt. The course lecturer may give a third chansedan a well reasoned petition.
Attempts from before Autumn 2002 are not counted when applyiagule.

There are no restrictions on taking separate examsn\planning the order in which to
take each course, you must also take into account thegpisites for each course, in
addition to its requirements. Registering for and partigigah a separate exam without
proper preparation and lacking all the required pre-knowledgsuilly fruitless and does
not make for sensible planning.

The aim of this rule is not to make life difficult fetudents, but to enable a reasonable
planning of studies. This will also free the departmetatzaching resources to be used
where they are most needed, e.g. for extra exercisgpgro

16
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Most courses are graded on the basis of points awardedfésent factors that vary
according to the course. The grading scale for all colnaesix steps (0-5). To gain the
lowest passing grade 1/5, the student usually needs c. hiadf ofaximum points, and to
gain the highest possible grade 5/5, about 5/6 of the maxjpoints.

The courses described in English in the Finnish teggiiagramme will be lectured in
English. Some other courses may be lectured in Englistvell, if there are foreign
students wanting to participate. Please see Computerc8durses in English for more
information.

Laboratory work

There are three independent exercise courses includee iequirements for the
Bachelor’'s degree. They are called laboratory world{gtinguish between them and the
often smaller assignments included in some lecture ceuiselaboratory work, students
can enhance and apply the knowledge and skills acquired dwingeleourses by design
and implementation assignments. The work is divided mdividual lab courses.
Attending lab work requires that the student has compléeddrresponding course (or
separate exam) before starting the lab course. éc@nmended that the lab work be
started immediately after completing the required courses.

There are three laboratory courses: the Programmirjggbrgrerequisite courses are
Methods for Software Engineering and Programming in)Jéka Database application
project (prerequisite courses Introduction to Programmirgthiblds for Software
Engineering, Introduction to databases, and preferably ikegfaces), and the Data
structures project (prerequisites Programming project and faictures).

Each lab course lasts about 6 weeks, and there areeaew for each period. The course
may also be completed during the summer. There willjpainitial lecture for all the
teams of each period in the Programming and Databaseatjupli projects. At the same
time, this is when the teams start working togethbe Data structures project starts
without a joint initial meeting; the teams meet sefyaThe work must be completed
during the course, which means that at least 15 hoursemk should be scheduled for
the lab work. If the work is not finished on time, fh®ject will be considered
interrupted.Students who have interrupted their lab work can only retakehe course
by way of the interrupters’ queue. This means that interrupting lab work may seriously
slow down your studies.

Registration for the lab courses is binding. Howe¥etrjs more than 48 hours until the
start of the course, registrations may be cancellas.compulsory to attend the initial
lecture (for the Data Structures Project, the teanitigli meeting).If a student who has
registered for the course is not present at the first &ure (initial meeting) and has
not contacted the person in charge of the project (for theata structures project, the
instructor of the group), the student loses his/her placd.ater he or she may register
only by way of the waiting list. Any free places ach course are filled from the waiting
list during the initial meeting. When the places afedijl new students take precedence
over students who have interrupted the course.
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Each lab course has its own rules and regulations, whiche seen on the course
homepage.

Bachelor’s thesis (Scientific writing)

In the course Scientific Writing, students focus onrimfation retrieval and on using
scientific source material, as well as written ana presentations of scientific renderings.
The course exercises lead up to the final paper, this {iftesr) completing the Bachelor's
degree. Students working according to the new degree requitewiéalso take the
course First-language communication (Aidinkielinen vi¢&ti8 cr), the ICT course
Research data retrieval (1 cr) and the maturity tepaes of this course. The skills and
methods taught at this course will also be useful fotingriyour Master's thesis (pro
gradu); at that stage, there will not be any teachingiting skills.

The course is aimed at computer science majors and ssumenpleting the minor subject
Laudatur according to the old degree requirements. Studenteegiaker for this course
when they have completed the compulsory basic and iatkabe module lecture courses
and laboratory work, except Software engineering anétiavare engineering project.

It is not recommended to take this course in the sameds the Software engineering
project.

The topics of the essays and surveys of the coursespamd to the sub-programmes and
research areas at the department. Researchers ahdrgeaf.the sub-programmes
supervise the assignments. When registering, the stutiagtshoose the subject they are
interested in.

The maturity test required for the Bachelor's degree is ampleted during this course.
In accordance with the new degree system, a saoanarity test will be taken for the
Master’s degree in connection with the Master’s thesis. The cowrsercises should be
written in the same language as the mother languagia tést matriculation exam
(Finnish students).

The course Scientific writing is given each termelguires pre-registration during the
preceding term (for the autumn in May, and for the sprinfgavember, see “Important
dates”). Groups are arranged according to need.

Seminars

In the new degree requirements, 2 seminars (6 cr) deeleétin the Master’s degree,

while in the old one, either 1 or 2 seminars (2-4 cuewecluded depending on sub-
programme. A seminar is usually based on presentatiehdiscussions. Each student is
required to prepare a report on a given topic, give anpoeakentation and actively
participate in discussions and other work. Seminars\aeated on the presentation, on a
written report and other participation. Seminars usunaégt once a week for a whole
semester (two periods). Seminars that follow a diffesehedule have the same amount of
work. Students are required to be present during at leasf 81é cegular weekly

meetings.

Those following the old degree requirements have to caenfite course Scientific
writing before the start of a seminar, those follagvthe new ones have to have completed
the whole Bachelor's degree. Usually only a limited nendf students (11-13) may



attend a seminar. If more students want to attendetwher selects the participants.
Note: Students register for the Autumn seminars during the pre\&pring and the
Spring seminars during the previous Autumn.

The seminars described in English in the Finnish iagghrogramme will be held in
English. Some other seminars may be held in Englssinedl, if there are foreign students
wanting to participate. Please see Computer Science €or&nglish for more
information.

Master's thesis (Pro gradu)

The Master's thesis (called the Pro gradu in Finlanifeidinal thesis done independently
by the students for their MSc degree. In the new degsters, the extent of the thesis is
40 credits. The Bachelor’'s degree and most of the advanoddle must be finished
before starting on the Master’s thesis. Accordinghdld degree system, the extent of
the Master’s thesis is 16 cu (in the teacher sub-progearitis 10 cu), and students can
start working on it when they have completed the Cum laomigule and most of the
Laudatur module courses.

The thesis usually requires at least one semestemnoéntrated work. Because of the
varying nature of the work, it is hard to estimate Homg it will take. Students may apply
to the department for a Pro gradu grant to support thersselvie working on the
thesis.

The Master's thesis is usually written on a subjeshfthe same sub-programme as the
compulsory advanced-module courses. The subject of the thest always be agreed
upon with the professor in charge of the sub-programmethéses that cover many
different sub-programmes, the thesis-writer may be requm complete some courses
from other sub-programmes before starting to writeohiser thesis.

The work is divided into two phases; initiation into gubject field and independent
research. During the initiation the research plaorsitilated. When the research plan has
been approved, this phase is considered complete. Tleengoae instructions on how to
write the research plan and on the contents of #dlin Finnish on the page
http://www.cs.helsinki.fi/opiskelu/graduohjeet/ (Englishmtation forthcoming). To find

a suitable thesis topic, you may also want to acquaimtsglf with the department’s
research groups and their work in the chapter ‘Planning studies - Sub-programmes’
or on the page http://www.cs.helsinki.fi/research/.

Any questions you may still have about embarking on yoesis work may be answered
at the event on getting started with your Master'sghesich is held at the beginning of
each period. You will find the dates and times in thetdra Important deadlines”. The
seminars often support the thesis work, in some casasnars are planned specifically
for students at the thesis stadium of some sub-prograamdehey can discuss the theme
of their theses in their seminar work.

The maturity test required for the Master’s degree acogridi the new degree system
should be taken as a separate exam when the Mastsis ltlas been submitted for
evaluation.
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Personal study plan (HOPS), teacher tutoring, ETAPPI-tubring

The aim of teacher tutoring is to help organise your studhd to promote the interaction
between students and the departm&eaacher tutoring is a compulsory part of the
degree requirements for students majoring in computer sence.Students are divided
into groups of some 15 members, and each group will mest &irhes each term for
seminars and workshops. In the tutor group, students ame gineselling and an
individual study plan is made and followed up during the comiagsyén addition, the
tutor regularly meets students individually.

With the new degree system, the personal study plan (HOP&)kes on a more
important role than before. At the beginning of their first autumn, new studentsstegi
for the programme that includes a personal study plan asti¢etutoring and continues
during the whole Bachelor’'s programme. Students who emieersity in the spring must
contact the HOPS contact person at the beginningedetim. Students in the Master’s
programme attend a similar programme during their Masséudies.

Separate tutoring groups will no longer be arranged for studentfollowing the old
degree requirements.They must immediately register for the HOPS modulbeat t
beginning of the autumn term.

The successful progress of students is also supported By &fePl systemthat includes
three check-points during the BSc programme and two checkspahiring the MSc
programme.

The first check-point occurs in the first spring andahieers towards the end of the
programme. From the start, students must take into actoatgtudents whose progress
is found to be delayed at later check-points cannotmasin the programme without
drawing up a new study plan for approval. Please see theedegrgrammes and faculty’s
instructions for more details.

Registering study modules, grades

Individual course credits are registered automaticallytdiiavestudy modules(in the
new degree system: basic, intermediate, advanced andnaosiate modules; in the old
system: Approbatur, Cum laude approbatur, Laudatur and gradugistgred, students
must fill in a separate application.

To have their completed modules registered, students shandiitna copy of the
registration records maintained by the university é&agcript) and an application form
with a list of the courses that they want to includéhie module. The page
http://www.cs.helsinki.fi/opiskelu/ohjeet/merkinnat.htrointains a list of persons who
sign for study modules as well as forms for making thefisl detailed instructions. The
study modules for minor subjects (except the method scimaciule and the 25-credit
module based on separate studies elsewhere) are regaténeddepartments of the
minor subject according to their own practices.

In addition to the major and minor subject modules requdaethe Bachelor's or Master's
degree, there are some other courses that have twrdeted in accordance with the
degree requirements. All studies that are not ordered urajer subject or minor subject
modules are combined into the module ‘Bachelor’s degteer studies. The major and



minor subject modules must be registered before applyinggister the other studies. For
the Master’s degree, other courses (‘Other major-subjadies’ and ‘Other studies’
separately) are usually registered at the same timfeeasdivanced module. At this stage,
too, any minor subject modules should be registered b#fmel he faculty issues
diplomas; please see the start of the faculty study guitieeoreb page sof the Faculty of
science.

According to the new degree system, the general ruteisypbu can include courses and
study modules that are seven years old or less. Therpetsoregisters the module can
approve older grades if there are extenuating circumstances

The grade (1, 2, 3, 4 or 5) for each study module is computettfre average of the
course grades that are included in the module, weightecebyuthber of credits.
However, the weight of the Master’s thesis or misibject thesis when computing the
grade of the advanced module is 15 credits. The averagended off to the nearest
integer; e.g. the average 1.5 will yield the grade 2/5, angytbwer 1/5 etc. The grades
for modules according to older systems will be computedrdot to their rules (see old
study guides or web pages) and converted to the scale &-Bnaf grade for a module
completed before 1 August 2005 (date of completion, the regpstidate has no
relevance) turns out different when computed from thgirai course grades than when
computed from the converted grades, the higher grade iseregis

Module grades that have been registered before 1 August 2006dwvéransformed to
the new scale automatically, regardless of the faattttie grade computed on the basis of
original course grades may have been better than #ralbregistered grade. Students
can apply for a redress on the grade from the Head ofeSt(éliand CL modules) or the
professor in charge of a sub-programme (L module), thoulytesrong as the module
has not been incorporated into the degree diploma.

The grades for the Master’s thesis and the minor suthjesis are converted to numerical
grades as follows: | (5), ecl (5), mcl (4), cl (3), @ lub (2), a (2).

The agreement on flexible study rights (JOO)

The JOO agreement that covers all Finnish univessifiges students the right to study
subjects not offered at their home universities a¢otimiversities. Based on the JOO
agreement, you can take courses or more extensive subgact modules that are to be
included in your degree at other universities.

The JOO studies should be chosen so that they suppatlifgrogramme of the
Master’s programme. The sub-programme is typically chaséime end of the Bachelor’s
programme.

To study at another university according to the JOO aggat please contact that
university for more information on how to apply. Soumaversities use an electronic
application system, others use the traditional papersfofiine department’s Head of
Studies will give the recommendation required in the agpicaWhen applying for a
recommendation, students have to present a study platheaagplication has to be
handed in well in advance before the target universitgadline. There is more
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information on the JOO agreement in the printed study candeon the web page
http://www.cs.helsinki.fi/opiskelu/ohjeet/joo.en.html.

Credits from other institutions

Based on studies elsewhere (e.g., other universities, @&xchange programme), students
may be exempted from some courses with similar costémtaddition, credits taken
elsewhere may be accepted instead of optional courdasiaar subject studies.

More instructions are available on the web page
http://www.cs.helsinki.fi/opiskelu/ohjeet/hyviukohje.htém Finnish) and from the foreign
student advisor at fsa@cs.helsinki.fi. Application foars available at
http://www.helsinki.fi/ml/lomakkeet/index.shtml. The Heaf Studies makes the decision
on integrating credits from other institutions.

IT work experience as part of the degree

According to the old degree systems, students with workriexge in the field of
information technology may be exempted from the saftvemgineering project or be
credited with 2-4 cu, which may be included in the Cum Laygjgr@batur or the

Laudatur module. According to the new degree system, workierpe can be accepted
either as the so-called vocational studies, whichnafeded in both the Bachelor’s degree
(2 cr) and the Master’s degree (2-6 cr) or instead o$difisvare engineering project (9

cr; as well as vocational studies for both degrees, - Please see the page
http://www.cs.helsinki.fi/opiskelu/tyokokemus/ for moreahation (in Finnish).
Applications are approved by the department’s Head of Studies

International student exchange and work experience

There are different possibilities for foreign exchasgedies and internships through
agreements on many levels between departments, utiaeesid countries. The main
exchange programme is the Erasmus agreement with sowessities in EU countries.
The university has a number of other exchange agresmatht other countries, outside
Europe as well. A student exchange or internship posigpends mainly on the student's
own initiative and long-term planning. The period of exule varies between a few
months and one full academic year. Application deadlinegaccording to university
and/or exchange programme, and usually occur 6-15 monthe libéostart of the
exchange period. Thus, a student who is interested ircliamge position should activate
him- or herself from the beginning of the previous auttienm.

Full credit is usually given for studies completed abroadks iElensured by the study plan
that is made before the exchange period. In practiedjtsrfor studies abroad are given
after the exchange period, by the same method as edhyscirom other institutions.
International work experience may yield credits inghene way and by the same
application method as any work experience in the 1d.fiel

The person in charge of agreements and study plans donational exchange
programmes and internships is the department’s Head oEStiRlease see the general
part of the study guide and the page http://www.cs.helsiimstfi.engl/vaihto/ for more
information on international exchange programmes.

Computer science as minor subject
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Rights of admission

All university students have the right to study computemse at the basic level (25 cr)
and the intermediate level (30 cr at the most), orctmaputer science courses in the
method sciences minor subject module (55 cr at the masgjer study modules are
available on application, please see http://www.csth@lopiskelu/sivuaineoikeus.html.
Applications are approved by the department’s Head of Studies

Students can apply for admission to the intermediaté udwen they have completed the
basic module in both computer science and their majgeculstudents can apply for
admission to the advanced level when they have cordple¢eintermediate module in
both computer science and their major subject. For atmibased on applications, a
grade level of at least 3/5 in computer science courggnarally required. In order to
attend advanced level courses, the student should haashatHe right to study on the
intermediate level.

Students in the physical sciences, geology, chemistnyabinematics educational
programmes can transfer to computer science by applyirgyti@nsfer from the Faculty
of Science. Please contact the department or fadulthest counsellors for more
information on how to change majors.

Studying
The courses in the basic module and some intermediatseso(projects, software
engineering project, Scientific writing) are given eaemester.

Which semester’s course is intended for major-subjectesits is noted in the teaching
programme. The department may have to limit the numibeirmr subject students who
attend these courses. Minoring students should plan thdies so that they start at the
beginning of spring term (period IlI). In this way, studecan complete the basic module
in two semesters (spring, the following autumn).

For the computer science courses in the method sciemoes subject module, there are
separate rules in the study guide, p. 123.

Minor subject students have to take into account thegugsites just like majoring
students. The prerequisites are listed in the teachingaroge and on the course web
pages, as well as in the time-plan for majoring students.

How minoring students can transfer from the old degretesys to the new one is
described on the page http://www.cs.helsinki.fi/tutkinnonuudigin Finnish).

Planning your studies

In the new degree system, the Bachelor’s degree (Bfeichha Master’'s degree (MSc) are
completely separate, i.e. the modules in the Bachalegsee are not usually part of the
Master’s degree as they have been so far. You maydim@xtra courses in the Bachelor’s
degree, but that does not cut back on the requiremerntfsefddaster's degree (except
during the transition period, when the extra courses fiarald Bachelor's degree may
partially be included in the Master’s degree). The rutes@actices for transferring from
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the old system to the new one are explained at thefaihe chapter ‘Planning your
studies’ (‘Transferring from an old degree system tova oee’).

According to the new degree system, the Bachelor's degekgles compulsory minor
subject studies, but for the Master’s degree this isdnlefor two sub-programmes
(Algorithms, Data Communications Software) and the isgpadviaster’'s programmes.
Minor subjects are discussed further below, in conneetith the Bachelor’s degree.

Studies for the Bachelor’'s degree (BSc)

1. Major subject studies

The major-subject studies include the basic module (25hdrjlee intermediate module
(65 cr). There is no fixed intermediate module, only(tmmbined) basic and intermediate
module (at least 90 credits). The intermediate module inel8de of optional courses,
otherwise the requirements are the same for everyldrecourses cover all the main
areas of computer science, and in addition to lectureseswwomprise three projects
(Programming project, Data structures project, Databaglcation) and the extensive
Software engineering project. In addition, the interntedimodule includes the Bachelor's
thesis and the maturity test, which are completed daop#ne course Scientific writing.
The compulsory courses in the basic and intermediate matiould be completed in the
order listed in the section ‘BSc study schedule’. Studémtsot have to follow the
schedule exactly, but do have to keep in mind the interdeperes shown in the
schedule. The course descriptions will give more detailiaprerequisites, including for
optional intermediate courses and advanced courses.

When planning your optional courses, please considethies of the MSc sub-
programmes require some intermediate courses: in algayitin® course Design of
algorithms (4 cr) and Complexity of computation (4 crd anconcurrent systems and
data communications as well as Data Communicatiortsvai, the course Programming
in C (4 cr). If you complete these courses as part of BSc degree, you can take other
optional courses instead of them for your MSc degree nglaning optional courses
for the basic and intermediate module, students are gragielecommended to consider
their sub-programme in the Master’s programme, if trexelchosen one. On the other
hand, it may be useful to enhance your scope by congpletarses for another sub-
programme.

2. Minor subject studies

Minor subjects are formed by study modules, not individoalses. The first minor
subject should be the mathematics or the method ssiemagule, with a minimum of an
extended basic studies module (30 cr). Students can ch@irsgeitond minor subject
and possible extra minors freely. If students take xteneed basic study module of 50
credits or the basic and intermediate module of 60 criediteir first minor subject, a
second minor subject is not necessary. The basic n®dfitaethod sciences consist of
mathematics and statistics courses; students shouldah&zgest the minimum amount of
credits required for each subject in the degree requirentanisast 10 cr of each subject
for the 30-credit module, and at least 20 cr of each b6t or 60-credit module). The
approved courses are detailed in the presentation of thetiences. The course
Introduction to Discrete mathematics (5 cr) is compylsoall combinations, as it pays
special attention to clarifying basic mathematicalaapts.
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Students should start their studies in mathematics dradedciences during their first
year and complete them during their first two yearsneivihey are taking the extended
module. They should also take the first courses in mattiesyespecially the course
Introduction to Discrete Mathematics, during their first autumn term, or their
studies will be seriously delayed. Discrete mathemakiiis are vital for the course Data
structures, which students should take in their first gpinm. Mathematic skills are also
necessary for some other BSc courses as well asdst MSc sub-programmes. In
addition, understanding relevant computer science liter&umg. research purposes
usually requires a basic knowledge of mathematics.

For the MSc degree, students have to take the basiotanchédiate module (60 cr) of
mathematics and statistics for the algorithms sub-progwe and circa 30 credits for the
Data Communications Software sub-programme as agreedtheiri personal study plan
(HOPS). Students aiming for these MSc sub-programmedbemagfit from taking
mathematics or statistics as their extended minoestggt the BSc stage.

When choosing minor subjects and optional courses, saideatild try to combine them
with the major subject to make the contents of theadegn integrated whole. For the
success of their advanced module, it is to be recommehdedomputer science students
take more than the minimum of mathematics or meth@mhses as minor subject.
Mathematical exact thinking and decision making is algmitant when solving

problems, be they ever so practical. Consequentlyntis important courses in
mathematics are general courses such as Linear Algahchcourses in analysis, which
also form a basis for other courses in mathematics.

The choice of suitable courses partially depends on Wwht sub-programme students
are going to enter. The course Logic | also provides afseorms for defining
programming languages and other systems, and it also pravdessary basic
information in the study of databases and artificiadligence. Probability calculus (e.g.
the course Introduction to Probability) is necessdmgmconsidering system performance
in data communications or distributed systems. The calsseprovides a basic theory for
intelligent and adaptive systems as well for analysisdesign of algorithms.

For some sub-programmes, statistics (on its own paesof the method science module)
is considered a very suitable minor subject ; pleaséheedescriptions of each sub-
programme.

There are recommendations on suitable minor subjeatsrhbine with each sub-
programme on the web pages of the sub-programmes. Studgntaka minor modules
in other faculties or even at other universities. Stitglshould note that many
departments require the students to fill in applicationske a proficiency test to gain
admission to study the subject. Please find this infaomgourself; the application or
proficiency test is often arranged only once a year.

Some examples of minor subjects available at theddsity of Helsinki:

at the Faculty of Science (in addition to the mathematics and method saeodeles)
physics, theoretical physics, geography.
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at the Faculty of Biosciences biology (many so-called joint minor suibjedtiles),
genetic bioinformatics, genetics, general microbiology, biochemistry;

at the Faculty of Social Sciences (in addition to statistics) econosaicis| psychology,
philosophy, communications, the management minor module;

at the Faculty of Arts theoretical philosophy, general linguistics, langteg®@ology
(see the description of the language technology network below);

at the Faculty of Behavioural Sciences cognitive science, educationgddattion,
psychology.

Studies at other universities are possible through theeamnt on flexible study
opportunities (JOO). The most popular minor subjects haea industrial engineering
and management (Helsinki University of Technology) necoics and business (Helsinki
School of Economics), and some art subjects (Uniyen$iArt and Design), as well as
the joint programme between HSE and HUT, software basimanagement. Please
check the programme books of the universities mentiamechdére information about
courses and application procedures, and how to integrategeuits from other
universities on the web page http://www.cs.helsinkiditi.engl/fsa/recognition-of-
credits.html.

The department may approve (register) a minor subject mad@5 credits based on
separate courses taken at other universities, if tbairents form a comprehensive whole.
Any more limited or more extensive studies that dofooh a study module according to
the specifications of the department where they haea bompleted can be ordered under
optional studies in the degree.

New students are no longer admitted to the software dassjpprogramme arranged in co-
operation with HSE and HUT. A similar module can pogdiel taken in future through
the JOO agreement, by choosing suitable courses fragad8 HUT. In such cases, a
minor-subject module of 25 credits is constituted at thertiepat.

3. Other studies

The language studiesomprise three parts. First-language communication (8 taken
as part of the course Scientific writing. The coursahé other domestic language (3 cr)
and foreign language (4 cr) are arranged by the LanguageeCé&htr structure and
arrangements for these courses are described at tmminggof the printed study guide.
Language credits should be completed as soon as possible.

Information and communication technology studies consist of twootirses.
Introduction to the use of computers (4 cr) should be takemrediately at the beginning
of your first year. It teaches the use of differenlitytprograms in connection with the
university’'s ICT driving licence, and the skills to uke department’s own computer
environment efficiently. The course Research infdiomaretrieval (1 cr) is part of the
course Scientific writing.



The personal study plan (LUK-HOPS) and participation in teaber tutoring (2 cr)

are compulsory parts of the degree, and they start dtetjianing of the first year and last
throughout the Bachelor’'s programme. They are registerdteilast stages of finishing
the BSc thesis and courses, on the basis of actitieipation and completion of
assignments.

Internship or vocational orientation (1-3 cr) is to be completed in connection with the
software engineering project (as 1 cr). In addition, msifeal work experience in the IT
field can yield a further 2 credits based on an applicaBtease see instructions on page
http://www.cs.helsinki.fi/instr.engl/fsa/workexp.html.

Optional studiescan consist of extra computer science courses (whithenncluded in
the basic or intermediate module) or other subjecty.odedits that do not combine into a
module can be registered as optional studies.

Optional studies useful in the IT field can be found, anathgrs, in the fields of
economics, administration, education, behavioural segmphysical sciences and other
natural sciences (see above, the section Other mirmgects). Students should choose
among these subjects so that the studies support majotlardminor subjects, to form a
meaningful whole.

Studies for the Master’s degree (MSc)

The Master’s degree mainly consists of major subjertiess (80 cr). It includes a
minimum of other compulsory courses (3 cr), and thergveoesub-programmes that have
special minor subject requirements. The degree consiatsnmimum 120 credits, which
may include up to 37 credits of optional courses (dependingeosutb-programme and
partially on the contents of the BSc degree).

1. Major subject studies

In addition to the advanced module, three of the sub-progesnnclude 1-2 courses

from the intermediate level. If students have takesdlmurses for their BSc degree, they
can substitute them with any optional courses (computence or other). The advanced
module consists of advanced courses according to sub-programmseminars

(totalling 6 cr) and optional advanced level courses.Master’s thesis (40 cr) and the
maturity test are further requirements for the degree.

2. Minor subject studies

The basic and intermediate module in mathematics dradetciences (60 cr) is required
for the MSc sub-programme on algorithms. As for theaB@dmmunications Software
sub-programme, around 30 credits of mathematics or metlerttss are required as
agreed on in the personal study plan (FM-HOPS). Somireqaired minor subject
courses can be taken as part of the BSc degree, in edsehstudents can choose freely
the substitute courses.

Students can take extra minor subjects as part ofNtf#&irdegree. Some suitable minor
subjects are listed above in connection with the 8&pee and on the web pages of the
sub-programmes.
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3. Other studies

The personal study plan (FM-HOPS) (1 cr)js made under the tutorage of a tutor
dedicated from the beginning of the Masters programme.

The advanced internship or work-orientationcan be completed with the course
Information Technology: Now! (or other suitable cogrseby working in a demanding
professional position in the IT field. Students can afipiyredits for work experience
according to the detailed instructions on the webpage
http://www.cs.helsinki.fi/instr.engl/fsa/workexp.html.

The optional study modulecan consist of extra computer science courses or curse
from other disciplines. Course credits that do not maka wpole study module are
registered as elective studies, but extra credits in canpuaience are registered as ‘Other
major-subject studies.” For selecting other coursesfithato the degree, please see the
section ‘Other studies’ in the chapter on the BSc degree

Sub-programmes

In the new degree system, there are six sub-programnties Master’s programme for
computer science;

Algorithms

Distributed Systems and Data Communication
Software Engineering

Data management

Intelligent Systems

Data Communications Software

The five first sub-programmes are analogous to the compcience specialisation areas
in the old degree system (information systems is redléy data management). Data
communications software is a sub-programme given in mgiomputer science
students can apply for it through a separate applicatiorepsod he bioinformatics and
computational biology sub-programme is the same as theublprogramme of that
name, and they have both been replaced by the MSc progran bioinformatics (MBI)
with its own separate application process. Students &he éntered the university before
1 August 2006 can still complete their Master's degree iatthgorogramme or
specialisation area of bioinformatics and computatibidbgy.

The other specialisation areas (applied computer sciezmeher, and computer
mathematician) from the old degree system will belabiai for the transition period, i.e.
until 31 July 2008Students who are aiming at an MSc degree in one of these
specialisation areas and have not completed their degree bydtdate should transfer
into the new degree system in accordance with the requiments for one of the new
sub-programmes.Since the requirements of the old sub-programmes diffeea deal
from the new sub-programmes, students who are still ipigriheir MSc programme may
no longer select the sub-programmes of applied comput&icsaie computer
mathematician except in very rare cases. The lasicapph for the sub-programme
‘teacher in computer science’ was in spring 2006.
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Algorithms

The sub-programme focuses on the theoretical basengbuter science, especially
algorithm research, as well as computer science theaggneral. The sub-programme is
not all theory, but it is essential to study the iattion between theory and practice and
experimental algorithm techniques in different applicafields (such as computer
graphics, programme analysis, signal processing, ma&ananig, computational biology
and bioinformatics).

Graduates become technical experts or researchers.

This sub-programme should be started by taking the courssgrbDof algorithms and
Complexity of computation. Mathematical skills and thmgkis vital in this sub-
programme. The minor subject module includes the basintardhediate module in
mathematics or method sciences (according to the oleédeaystem, the Cum laude
approbatur was recommended, or an Approbatur with sigrtijcextended

mathematics). Other subjects that are suitable asrreirbjects are applied physics,
theoretical physics, statistics, language technologycagditive science, as well as studies
at HUT based on the JOO agreement.

The research fields of this sub-programme include

- Algorithms (Esko Ukkonen, Juha Karkkainen)

- String processing methods (Esko Ukkonen, Juha Karkkaindinyi&einen)

- Machine learning (Jyrki Kivinen, Juho Rousu, Matti Kaiaen)

- Algorithms for computational biology (Esko Ukkonen, Jigrmusu, Marko Salmenkivi,
Mikko Koivisto)

- Information retrieval (Esko Ukkonen, Kjell LemstréMatti Nykéanen)

- Graphics, mathematical computer science (Otto Nuteikki Lokki)

Most of the research in this specialisation aremimected with the Centre of Excellence
project From Data to Knowledge (FDK, , from the star2@®8 Algorithmic Data
Analysis, Algodan, headed by Professor Esko Ukkonen) CEmére of Excellence is also
active in the fields of data management, bioinfornsadied computational biology.

The goals, recommendations and requirements for thipmgramme are described in
detail on the page http://www.cs.helsinki.fi/algoritnit/ Finnish).

Professor in charge: Professor Jyrki Kivinen.

Distributed Systems and Data Communication

This specialisation area focuses on distributed systgyagems with concurrently working
independent parts and communication between these plytsithms controlling
communication are needed on several different levelpplication programs (network
services, for example), in the basic services oftilduted infrastructure (mobile
workstations, wireless data communications, concurrbabtyeen heterogeneous
systems), and in computer hardware.



This sub-programme studies basic components of the systaurthe structure,
implementation, correctness and efficiency of commaiitia protocols. The research
methods are both constructive and formal.

The goal of the compulsory courses at the advancediseteebive basic skills in the main
focuses of the field. In addition to mathematics, megthaences like statistics (or the
method science module) are recommended as minor subyith, should support the
chosen specialisation area. In addition, please keemihthat the JOO agreement gives
you interesting possibilities to enhance your speciaisa

Students who have graduated from this specialisationygseally find positions as
technical consultants, researchers and managers dbpment projects in the software
and communications business.

The research fields of the sub-programme are:

- Mobile computing (Kimmo Raatikainen, Jussi KangasharjukkiaKojo, Jukka
Manner, Sasu Tarkoma)

- Open distributed systems (Lea Kutvonen)

- Data security and trust (Timo Karvi, Lea Kutvonen)

- Operating systems (Kimmo Raatikainen, Tiina Niklander)

The goals, recommendations and requirements for thipmgramme are described in
detail on the page http://www.cs.helsinki.fi’/hajautet{it/ Finnish).

Professor in charge: Professor Kimmo Raatikainen.

Software Engineering

The sub-programme focuses on the systematic developiiang® and complex
software. Such development requires technical skillsalsotgroup and project working,
a strict quality production process, documentation and reuse.

Graduates are typically placed as technical experts andgees of development projects
in software companies. Therefore practical laboravewyk is essential for this
specialisation area.

Because software developers are required to have verslis in many fields, students
are recommended, besides minoring in mathematics dihetiences, to take courses
(and modules) in other faculties or universities (throtghJOO agreement). Some
suitable minor subjects are cognitive science, siatjshdustrial engineering and
management (HUT), software business engineering (HWE)Hbusiness administration
(HSE) and various art subjects (University of Art arekign Helsinki).

The research fields of the sub-programme are:

- Object methods (Jukka Paakki, Harri Laine, Juha Vihawin

- Software architectures (Jukka Paakki, Jukka Viljamaa)

- Software testing (Jukka Paakki, Juha Taina)

- Empirical software research (Inkeri Verkamo, Juha &®ason, Juha Taina, Jukka
Villamaa)

- Programming languages and compilers (Jukka Paakki, Juha Vikaya
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- CASE tools (Jukka Paakki, Inkeri Verkamo, Harri Laine)
- User interfaces (Hannu Erkio, Sari A. Laakso)

Please see the page http://www.cs.Helsinki.Fl/ohjeinst the sub-programme for more
information on goals, recommendations and requirements.

Professor in charge: Professor Juha Taina.

Data management

This sub-programme studies database management, data mhigitad media and
language technology. In all subfields, students will batrase practical skills and study
theoretical approaches.

Graduates become experts in data management and safevatepment as well as
researchers. Students who choose this sub-programmecaremended to take the
compulsory advanced courses Database design and Data métimgds at an early stage.

In the minor subject mathematics or method scienaatute, students are recommended
to take courses in logics and discrete mathematicseTdresespecially required in
database theory. Students specialising in data mininggeoenmended to include
probability calculus and statistics in their minor sabgudies. Other suitable minor
subjects are computational linguistics, economics, gi@ait philosophy, business
sciences (Helsinki School of Economics and Busines)strial engineering and
management (Helsinki University of Technology), cogaitscience and communications.

The research fields of the sub-programme are:

- Data mining (Hannu Toivonen, Helena Ahonen-Mykakkdlannila, Aristides Gionis,
Pirjo Moen, Marko Salmenkivi, Antti Leino)

- Digital media and language technology (Roman Yangbarmena Ahonen-Myka,
Greger Lindén, Miro Lehtonen)

- Database management (Seppo Sippu, Satu Eloranta, ldeei Otto Nurmi)

The goals, recommendations and requirements for thipmgramme are described in
detail on the page http://www.cs.helsinki.fi/tiedonhgdlin(in Finnish).

Professor in charge: Professor Seppo Sippu

Intelligent Systems

Future information systems will increasingly contailajptive and intelligent parts, and this
sub-programme concentrates on computational methodsealesign and research of
such systems. This field comprises several differezdsaof computer science, such as
artificial intelligence, computational intelligencetificial life, heuristic optimization
algorithms and intelligent information-retrieval metiso

In order to develop intelligent systems, good technkilid,sas well as skills to model and
find new creative solutions, are necessary prerequisitiegluates from this sub-
programme are typically positioned either as researaraechnical personnel in software
and data communication companies. Consequently, botkgbarch education and
"hands-on experience" play important roles in the stuafiélsis specialisation area.
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Developing intelligent systems is a multidisciplinarydfiand frequently requires basic
mathematical skills as well as a wider grasp of thelprolat hand. Because software
developers are required to have versatile skills in rfialts, students are recommended,
besides mathematics, to take courses (and modules)einfatiulties or universities
(through the JOO agreement). Examples of suitable raingjects are statistics, cognitive
science, psychology, theoretical philosophy, theorgtiegsics and computational
engineering (Helsinki University of Technology).

Research in this specialisation area is pursued iregearch group Complex Systems
Computation Group (http://cosco.hiit.fi/) and the Neurminfatics research group
(http://www.cs.helsinki.fi/hiit_bru/index_neuro.html) ihd following research areas.
- Theory and application of Bayesian networks and gih&pabilistic models (Petri
Myllyméki, Aapo Hyvarinen, Patrik Hoyer, Huizhen Yu, To&lander)

- Causal analysis (Patrik Hoyer, Tomi Silander)

- Information-theoretical modelling (Jorma Rissarieetri Myllymaki, Teemu Roos,
Tommi Mononen)

- Visualisation of multi-dimensional data (Petri Myllgiki, Petri Kontkanen)

- Multi-agent systems (Tei Laine, Jukka Perkio)

- Neuroinformatics (Aapo Hyvarinen)

The goals, recommendations and requirements for thipmgramme are described in
detail on the page http://www.cs.helsinki.fi/alykkaat/Kinnish).

Professor in charge: Professor Petri Myllymaéki.

Data Communications Software

The production of software for data communications iy e&tensive, and the industry
needs a large workforce, both in Finland and abroadarhef this sub-programme,
given in English, is to school experts in designing ameémenting software for the
different parts of the data-communication network (hassvers, routers etc), as well as
project managers in these fields.

The goals, recommendations and requirements for thipmgramme are described in
detail on the page http://www.cs.helsinki.fi/dcs/ (inrfigh). Students are accepted to the
sub-programme by separate application.

Professor in charge: Professor Kimmo Raatikainen.

Bioinformatics and computational biology (old degree requements only)

Only students who have entered this sub-programme bEfaugust 2006 may complete
the degree. This sub-programme is replaced by the MSc pnogran bioinformatics
(MBI) with its own annual application process. The ajgpion for academic year 2008-
2009 will be arranged in spring 2008 (previously 2007). For a desaripfithe subject
MSc programme, please see the study guide.

The instructions for the sub-programme are availablbearstudy guide for year 2005-
2006 and on the web page http://www.cs.helsinki.fi/biointtiikka/.
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Professor in charge: Professor Juho Rousu

Teacher sub-programme (old degree system)

It is possible to study according to the teacher sub-pmageauntil 31 July 2008 only.
The instructions for this sub-programme are available a
http://www.cs.helsinki.fi/opettaja/. The last applicatior the sub-programme ‘teacher in
computer science’ was in spring 2006.

Professor in charge: Professor Jaakko Kurhila

Applied computer science (old degree system)

It is possible to study according to the applied computenseisub-programme until 31
July 2008 only. The deadline for having your study plan approwaedinvautumn 2006.
The instructions for this sub-programme are available a
http://www.cs.helsinki.fi/sovellettu/.

Professor in charge: Professor Juho Rousu

Computer mathematician sub-programme (old degree system)

It is possible to study according to the computer mathelatsub-programme until 31
July 2008 only. The deadline for having your study plan approwaedinvautumn 2006.
The instructions for this sub-programme are available a
http://www.cs.helsinki.fi/matemaatikko/.

Professor in charge: Professor Juho Rousu

Language technology network

The terms human language technology and natural languagegingceean using
information technology for linguistic applications and gessing natural languages. Some
application fields are the use of spoken language for compséerinterfaces, computer-
aided language education, writing accessories (spell-checgkaramar checking, etc),
data mining and document management, automatic translgtieach recognition and
production, interactive network applications, and eledtrdictionaries.

The Computer Science Department is a member of tiennatde language technology
education (Kieliteknologian opetus, KIT) network. This nakwenables extensive and
multidiscipline language technology studies in several usities. In addition to the
Department of Computer Science, the departments of Linggji€ognitive Sciences,
Speech Sciences and Translation Studies participate imetivork from the University of
Helsinki. Language technology is a suitable minor sulijgatomputer science students.
Some language technology courses can be included in thecadveomputer science
module by separate agreement.

The study modules for language technology are co-ordinatibe &telsinki University
General Linguistics Dept. The degree requirements and cscinselules may be seen on
the network's homepagestuatp://www.ling.helsinki.fi’kit/ To start with, students must
pass the course Yleisen kielitieteen peruskurssi (Cyk110/Ctiifi2at least a good
grade, and then they can apply to the language technolbggrke
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Please contact the Computer Science Dept. personrigecbilanguage technology, Co-
ordinator Greger Lindén, for more information (admissiopractical arrangements).

BSc study schedule

Below, a schedule for completing the Bachelor's degreéleree years is presented. The
schedule is based on a workload of around 30 credits per mdrtphrase ‘Minor
subjects/optional courses’ offers flexibility for mesgmesters, so that e.g. language
credits or any possible extra courses in the majoestibpn be ordered into each
student’s own programme. Some flexibility is needed lioviong the schedule: it will be
difficult (and useless) to try to find a very small cauvgth 1 or 2 credits to exactly fulfil
the credits of a period. The number of credits can nbad during the term (or even
later).

The schedule can be used a basis for your own study plaam ¥étting up the schedule,
students should notice interdependencies between coundda$ieastimes when courses are
organised at the department. Students who feel they ogeglise their mathematics
should take the course 'Matematiikka tutuksi' during period tladourse 'Introduction
to computer science' during period Il (see alternatiwele schedule). In any case, it is
important to take the course ‘Discrete mathematiospériod | of your first year, or your
studies will be delayed.

The courses for the basic module and some of the cdorsé® intermediate module are
given each semester. Most compulsory courses at greniatliate level and optional
courses are usually arranged only once per academidQgonal specialisation courses
may be lectured even more seldom. There is an appraxsohedule for courses that are
repeated on the web palgep://www.cs.helsinki.fi/kurssit/toistosuunnitelma. htini
Finnish).

Most compulsory lecture courses and some of the optimnases can be passed by a
separate exam each semester and in the summer. Hseatimh dates for separate exams
are available at http://www.cs.helsinki.fi/kokeet/. baditory courses and the Software
Engineering Project may be taken every term including sensim

By taking advantage of summer studies, the students can eithose fewer courses
during autumn and spring terms, or try to complete the degtess time. If this three-
year schedule seems too difficult, you can lighten thgrnarame slightly, but please take
into consideration the prerequisites and the limitatwosed by the teaching programme.

There is a follow-up and support system for the degree proges called Etappi, with
some checkpoints at different stages of the programmdeBts who have completed less
than 25 credits by the end of the third period in thest frear will receive special
instruction in connection with their HOPS work. Stugewho have completed less than
120 credits of their BSc degree after their third yeakyloo have not completed their
degree after four years, may register at the univeosity after making an acceptable
study plan. The study plans are discussed during the HOP8nsessi

Model schedule for BSc degree



1% autumn term, 30 cr

Period |

Start HOPS work (2 cr when finished)

Introduction to the use of computers, 4 cr

Introduction to computer science, 4 cr (or Matematiikkaksit 5 cr)
Introduction to programming, 5 cr

Minor subjects/optional studies, 2 cr (1 cr)

Period Il

Programming in Java, 4 cr

Methods for software engineering, 4 cr
Introduction to discrete mathematics, 5 cr
Minor subjects/optional studies, 2 cr

1% spring term, 30 cr

Period Il

Programming project, 4 cr

Data structures, 4 cr (first part)

User interfaces, 4 cr

Minor subjects / other studies, 3 cr (or Introductiomdmputer science, 4 cr)

Period IV

Data structures, 4 cr (second part)
Introduction to databases, 4 cr

Computer organization |, 4 cr

Minor subjects/optional studies, 3 cr (2 cr)

2" autumn term, 30 cr

Period |

Models for computing, 3 cr (first part)
Data structures project, 4 cr
Minor subjects/optional studies, 8 cr

Period Il

Models for computing, 3 cr (second part)
Concurrent systems, 4 cr

Database application, 4 cr

Minor subjects/optional studies, 4 cr

2" spring term, 30 cr

Period IlI

Software engineering, 4 cr

Optional major subject course, 4 cr
Minor subjects/optional studies, 7 cr

Period IV

Introduction to data communications, 4 cr
Optional major subject course, 4 cr
Minor subjects/optional studies, 7 cr
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39 autumn term, 30 cr

Period |

Software engineering project, 5 cr (first part)
Minor subjects/optional studies, 10 cr

Period Il

Software engineering project, 5 cr (second part)
Minor subjects/optional studies, 10 cr

3. 3% spring term, 30 cr

Period IlI

Scientific writing, 5 cr (first part)
Minor subjects/optional studies, 10 cr
Period IV

Scientific writing, 5 cr (second part)
Minor subjects/optional studies, 10 cr
HOPS work ends

Interdependencies between courses

There are two kinds of interdependencies; compulsory amhmaended ones. The
recommended ones specify the amount of preknowledge the¢ded for a course, and it
is the student's own responsibility to meet the requrésa For the compulsory ones,
prerequisites are checked at registration and at theadtdne course; details are given

separately for each course.

The figure shows the interdependencies of the courghs iasic and intermediate
modules. The prerequirements for other courses are iisted teaching programme and

on the homepages of each course.
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year 1 Work for the personal study plan (LuK-HOPS) starts.
Introductioln to Introduction to the use Introduction to
programming of computers computer science
i ¢
Methods_ for s.oftware Introduction to Q|screte Programming in Java
engineering mathematics
I
v '
User interfaces : | Data structures | Progra_mmlng
: — project
v . v
Computer | : Introduction to
organization | | : databases
year 2 v v
' Models for »| Data structures
computing project
JV V \ 4 \ 4
Concurrent L 40 cr obligatory
systems Database application CS studies
Optional
CS course Software engineering
Optional Introduction to
CS course data communications
|
year 3 v v v v
Software engineering project
Scientific writing

“Introduction to the use of computers” should be taken when starting and “Introduction to computer
science during the first year.

Prerequisities for “Scientific writing”: all obligatory courses and laboratories but “Software engineering”
and “Software engineering project”.

The topic of “Software engineering project” may require that also “Computer organisation I”, “Concurrent
systems” and “Models for computing have been passed before the project work.

Figure: Dependencies and schedule of basic and intermediate courses.
A solid line arrow shows the obligatory prerequisite, a dashed line arrow recommended.



Schedule for MSc degree programme

The extent of the MSc programme (120 cr) equals two yddrdl-time studies. Students
who have been accepted directly to an MSc programmbecagquired to take
complementary courses in addition to the 120 credits. Fuitiee degree requirements of
some sub-programmes contain 1-2 intermediate courses tioaddithe advanced ones.
MSc courses are intended to be taken just after theyd@wpleted their BSc degree
(and any possible complementary courses). However, g8idam take a limited amount
(30 cr) of advanced courses in their major subject befongpleting their BSc degree.
However, they must have completed their BSc degree épudred complementary
courses) before attending seminars or starting to Wrée Master’s thesis.

It is usually best to take the compulsory advanced cofosessub-programme before
taking optional courses. The 1-2 intermediate courses reloirehree of the sub-
programmes should be taken at the beginning of the Magtergramme, unless they
were included in the BSc degree. Some sub-programmeslist aetailed prerequisites

on their web pages. Students should complete the majbting advanced lecture courses
and one of the seminars during their first year, sottiey have the necessary background
information to start work on their Master’s thesisidgrthe second autumn term. Any
credits needed to complete the credit amount of the dégxa advanced courses,
optional other courses) can be placed into the schedyeuasee best.

According to the new degree system, students who havpletmu less than 80 credits of
their MSc degree after their second year, or who hateompleted their degree after
three years, may register at the university onlyrafteking an acceptable study plan. The
study plans are discussed during the HOPS sessions.

Transferring from the old degree system to the new one

Students who have entered the university before 1 August 2008ansfer to the new
degree system. There are instructions from the faoultiyow to transfer at the beginning
of the printed study guide. The following is a summary efrtfain points. There are more
detailed instructions dtttp://www.cs.helsinki.fi/tutkinnonuudistugih Finnish).

Students should transfer to the new system in theafwitp cases:

- they still have a great deal of minor subject stutbesomplete

- they have not started their Laudatur module yet omettee early stages of it

- it is improbable that they will graduate before thed ef the transition period, 31 July
2008

It does not make sense to transfer to the new degseensyf only the Master’s thesis and
one or two courses are missing from your degree. Inipeadtudents who want to
complete their degree according to the old system shouldeipared to start writing their
thesis immediately. Please see the page http://wwwlsiki.fi/opiskelu/maisteriklinikka/
for more information (in Finnish).

The requirements for computer science degrees have awogeth much during the years
1999-2005. Most of the courses from that period will stillagnin the teaching
programme in one form or another. The new degree sysisrbrought some new
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courses and some of the old ones have already beémagédich Some courses have
changed from compulsory to optional or vice versa. Tipadment tries to arrange it so
that replacing an old course will not cause undue obst&legse see the web page
http://www.cs.helsinki.fi/tutkinnonuudistus/ for more detah how to complete credits in
the old degree system with new courses.

When replacing an old course with a new one, it wilpbssible to raise the grade of the
old one. Then the credits will be computed according éadw course.

The contents of many courses have been updated, butowses are accepted in both
the old and the new system; in the old one accordimddtaredit units (cu, “study
weeks”) and the new one according to credit points {d®. extent of courses completed
before 1 August 2005 have been converted from credit uniitit points by the
coefficient 2. Courses completed later follow the etd@mted in the teaching programme
(the ‘coefficient’ is not always 2).

If the new course is more extensive than the courge replaced, the extra credits do not
generally decrease the credits required for the optiasd land intermediate courses in
computer science, but they add to the extent of the basdi intermediate credits, thereby
decreasing the amount of credits for optional coursedatefor the degree. In the
opposite case (the new course is less extensivehibaiotrse it replaces), the amount of
optional courses may have to be increased.

Please see the transfer regulations in the study guit@8F2000 for the correspondence
between the courses according to the degree requirensdote b August 1999 and the
new degree requirements.

Courses from both the old and the new systems carcheléd in the degree. However,
the courses must fulfil the requirements in one degrdaemy®ither directly or through
course-by-course replacement: major subject, minor cisbged other credits must follow
the same degree requirements.

New courses can be substituted with old ones accorditigetiist below. Similarly,
courses required in the old system can be replaced witltoerses. The list shows the
new course in italics, and under that the old course.degese cannot contain an old and
a new course that replace each other. The webpage
http://www.cs.helsinki.fi/opiskelu/tutkinnonuudistus/ gives edetail on the points
marked (*), as well as the connections between th@8tddegree and the new MSc
degree.

In addition to this list, courses that have the saamenin the old and the new system
replace each other. In some individual cases, due tovréapping of courses, there may
be other restrictions on using a course as part ad¢geee. The restrictions will be
mentioned in the course descriptions.

Basic module

Introduction to computer science, 4 cr (2 cu)
Presenting computer science, 1 cr (2 cu)



Methods for software engineering, 4 cr (2 cu)
Introduction to application design, 2 cu (4 cr)

Intermediate module

User interfaces, 4 cr (2 cu)
User interfaces, 4 cu (8 cr)
(in addition, the old course replaces 4 credits of optishalies)

Database application, 4 cr (2 cu)
Database application project, 2 cu (4 cr)

Introduction to data communications, 4 cr (2 cu)
Data communications I, 2 cu (4 cr)

Models for computing, 6 cr (3 cu) *)
Models for programming and computing, 2 cu (4 cr)

Bachelor’s thesis, 6 cr *

Scientific writing, 4 cu (8 cr)

(also replaces information and communication technosbggiies and the first-language
course)

Software engineering project, 9 cr *

Software engineering project, 6 cu (12 cr) or

IT work experience, 6 cu (12 cr)

(the old credits also make up for the work-oriented studid®e new degree)

ADVANCED MODULE

Design of algorithms, 4 cr (2 cu) *)
Design and analysis of algorithms, 5 cu (10 cr)

Computational complexity, 4 cr (2 cu) (*)
Theory of computation, 3 cu (6 cr)

Operating systems, 8 cr (4 cu)
Operating Systems I, 2 cu (4 cr) and
Operating Systems II, 2 cu (4 cr)

Internet protocols, 4 cr (2 cu)
Data communications II, 2 cu (4 cr)

Database design, 4 cr (2 cu)
Database modelling, 2 cu (4 cr)

Transaction management, 4 cr (2 cu) and
Distributed databases, 4 cr (2 cu)



Database structures and algorithms, 4 cu (8 cr)
Other studies

First-language communication, 3 cr(1 cu) , and (*)
Research data retrieval, 1 cr
Scientific writing, 4 cu (8 cr)

Traineeship or vocational orientation, 1-3 cr (*)
IT work experience, 2-6 cu or
Software Engineering Project, 6 cu

Personal study plan and teacher tutoring, 2 cr
Teacher tutoring, 1 cu (2 cr)

Advanced internship or vocational orientation studies, 2 cr *)
IT work experience, 4 or 6 cu or
IT: Now!, 2 cu (4 cr)

The old language credits make up for the second domestic ggud foreign language
required in the new degree, and any incomplete crediteeeanmplemented in
accordance with instructions from the Language centre.cburse Introduction to the
use of computers, which was part of the Cum laude modtie iold degree
requirements, makes up for the course by the same naie imformation and
communications part of the new degree.

Mathematics courses

Introduction to discrete mathematics, 5 cr
Discrete mathematics I, 5 cu (10 cr)
(please consult the Department of Mathematics forrodmpacement details)

When transferring to the new degree system, studentsimgesheral have credits for
every course in the degree requirements, or the corrdsmpeoourse from the old system.
However, if they have completed the Cum laude moduleg@xtent of 50 cu before 1
August 2005, students are not required to take the new coutrsaduletion to computer
science (4 cr) and User interfaces (4 cr). Any creabisve this in the Cum laude module
can be used for the Master’s degree, as can Laudaturcavedes.

A finished Laudatur module according to the old degree sys$tem,either the same or a
corresponding sub-programme, can be accepted into the MBmeda accordance with
the criteria stipulated on the web page. For the new 8&cee, a separate maturity test
must be taken; the one taken for the BSc degree iswogé.

The old minor subject modules are suitable for the neyvesesystem if they answer to
the new requirements on contents and scope. A modulatirematics or method science
that has been completed before 1 August 2005 can be incagarahe new degree; in
such cases, the course Discrete mathematics | regoired, but can be replaced with
some other mathematics course.
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A module of 15 cu (half module) or less that has beentezgi in the old system can be
registered as a minor subject module in the new systéynfd@ converts into at least 25
credits. Naturally, such a small module can be used asfidne quota for other
(optional) courses.

Post-graduate studies

Due to the information technology boom, there is@tsiye of people with a
postgraduate degree in computer science in both univeisitiethe business world. To
meet this shortage of researchers, the universities started different programmes, like
research schools, research institutes and centeesellence. In addition, IT businesses
have invested heavily in R&D by establishing theinawsearch centres, among other
things. This makes the situation very favourable fseaech and postgraduate studies in
computer science.

The goal of a post-graduate degree in computer sciencgartaeeper knowledge of
some sub-field of computer science and the abilityt@irahew scientific insights in it.
Post-graduate studies are usually based on the MSc degibe, topic of the Master's
thesis. We try to steer MSc students who seem like ipiogrpost-graduates towards
such subjects that will make a good basis for postgradtuiaties.

If they want to continue as post-graduates, undergraduaegetiradvised to contact the
department research group conducting research in thdiofiéhterest when choosing the
topic for their Master's thesis, at the latest. raup can offer support in many forms,
such as scientific expertise, discussions and innova®well as international contacts.
Belonging to a research group will make it easier tanfieayour studies, too, often at the
stage of writing your Master's thesis. The fields sesrch and project groups are
presented on the page http://www.cs.helsinki.fi/resea@dwtact person for post-
graduate studies: Professor Jyrki Kivinen.

The goal of the post-graduate studies may be the Licentégree, and/or the Doctor of
Philosophy (PhD) degree. A central part of the studidseisndependent writing of a
licentiate or doctoral thesis. Licentiate reseatubugd show that the student is well
acquainted with the research field, and that s/he éstalgperform independent work in
writing scientific texts and performing scientific woilk. the doctoral degree, the
requirements for the thesis are on a higher levelthésis should show academic maturity
and contain internationally significant new knowledge.

Post-graduates are recommended to aim at the doctoraédélgeally, a preliminary
version of the doctoral thesis can then be acceptadieantiate thesis. The doctoral
thesis may also be developed from the licentiateghiéshe topic is suitable. In most
cases, students should aim at internationally publishabléts as soon as they have
achieved certain basic skills. Results may be publisbégauanal and conference articles
even before the thesis is finished, and it is postibleave a collection of such articles
assembled into a thesis. The other possible forntleésis is a monograph that presents
the research as a whole.
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Formally, students register for post-graduate studies bgiagren the topic of the thesis
with the professor in charge of the intended reseaesh @he final topic will be found
during the research), and on major and minor subject stutlese plans will then be
filled into a special form for post-graduate studies. Ewtuglent will also be assigned a
personal supervisor, who will be in charge of the pragodéshe thesis work and will
ensure the high scientific level of research. If yudyg full-time, it is possible to complete
your licentiate in 2-3 years and a doctorate in foursg/efter completing your Master's
degree.

The courses included in the post-graduate degree have tadedat least 3/5. It is
recommended to complete any minor-subject courses pastegraduate study plan at an
early stage.

A great part of the post-graduate students belong to someageaschool. The graduate
schools organise post-graduate courses, and offer soniemefr full-time post-
graduate researchers. The department participates in fetigpduate schools and a
large network of research schools (see below).dlsis possible to fund your post-
graduate studies by working in one of the department'srodspeojects or as a teacher.
Furthermore, it is possible to carry out your post-gradsfatdies alongside a research
and development job at an IT company or researchutistit although this kind of
arrangement has proven to be very strenuous.

The Helsinki Graduate School in Computer Science and Eagny: Hecse

The Helsinki Graduate School in Computer Science and &gy (HeCSE) is a post-
graduate programme in computer science and engineering jpifeited by the Helsinki
University of Technology (TKK) and the University of lsieki (UH). The Department of
Computer Science co-ordinates this collaboration gatfme computer science labs and
research units at TKK. Teaching is organised both at/tiersity of Helsinki and at the
Helsinki University of Technology. Hecse focuses omaanain concepts and methods of
its field. They are important both in scientific rasgh and the applications in the IT
industry. There are some 50 PhD students in Hecse, asdhbel funds the work of 20
of them. Applications are usually due in autumn. Pleastacbthe leader of the graduate
school, Professor Hannu Toivonen, or the co-ordin@oeger Lindén, see the web page
http://www.cs.helsinki.filhecse/, or send mail to leeasimin@cs.helsinki.fi, for more
information on the graduate school, application deadénesfunding.

The Graduate School in Computational Biology, Bioinformaacs]
Biometry: ComBi

The Graduate School in Computational Biology, Bioinfdiiosa and Biometry (ComBi) is
a post-graduate programme jointly offered by the Univess@f Helsinki, Tampere and
Turku as well as the Helsinki University of Technolo@iie school was established at the
beginning of 1998, and the Department of Computer Sciertbe atniversity of Helsinki
is the co-ordinating institution. The research goalomBi is to develop computational,
mathematical, and statistical methods and models foraiasciences. The thesis projects
are carried out in close co-operation with one or mmesearch groups in the application
fields (such as biochemistry, molecular biology, gesediad biotechnology, ecology,
research into evolution and systematics, geography amebetcs). More information
including activities, application deadlines, funding of stydis. may be acquired from
the director of the graduate school, Academy ProfessikHMannila (UH), and from
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the general secretary Heikki Lokki (UH) as well as etaatally on the web page
http://www.cs.helsinki.fi/combi/ or by email to con@®cs. helsinki.fi.

National graduate school for language technology (KIT)

The KIT post-graduate school is a national, multi-discpian language-technology
school that allows its participants to take part in gratduate schools in the other
Scandinavian and the Baltic countries. Please sqeatie
http://www.ling.helsinki.fi//kit/tutkijakoulu/ for more infonation and application
deadlines (in Finnish).

The Graduate School on Software Systems and Engine@a®ig S

Established in autumn 2006, SoSE (Graduate School on SefSyatems and
Engineering) is a national post-graduate school focusirgpfiware engineering. The
school is co-ordinated by Tampere University of Tedbgyp Please contact Professor
Jukka Paakki, or see the web page http://www.cs.tut.fi/+$msmore information on
activities and application dates.

Network of Finnish Graduate Schools in Information Technolégysit)

The Finnish network of post-graduate schools, Figsitnimformal collaboration forum
for post-graduate schools in computer science and infanmechnology around the
country. In addition to Hecse, other members are Cddyadiskyld), ECSE (eastern
Finland), Infotech (Oulu), TISE (Tampere) and TuCS (Turkillthe post-graduate
courses are open to network members, and they are ar@tban a centralized web page.
The network arranges an annual international summeiosels well as other events for
peer support for students and teachers, as well as netgy@tjpport. Please see the
network web page http://www.cs.helsinki.fi/figsit/ or ¢act the leader of the Hecse,
Professor Hannu Toivonen, or the co-ordinator, Grégetén (e-mail
hecse@cs.helsinki.fi), for more information on thadyrate school, application deadlines
and funding.

Helsinki Institute for Information Technology HIIT

The Helsinki Institute for Information Technology HIIF the joint research institute of
the University of Helsinki and the Helsinki Universa§ Technology. Its goal is to enforce
the strategic research in the field of computer sciemgevell as improving the co-
operation between the University of Helsinki and HhisUniversity of Technology. HIIT
is divided into two units; the Advanced Research Unit shangly co-operates with the
industries is led by Professor Martti Mantyla, and riyosperates in the Helsinki
University of Technology facilities, and the BasicsRarch Unit, headed by Professor
Esko Ukkonen. The Basic Research Unit mostly operatie department of Computer
Science in Kumpula, Helsinki, but part of it operates atHT facilities in Otaniemi.
HIIT carries out high-classed research in the fieldarfiputer science, in close co-
operation with other disciplines and with representata&industrial application areas.
The operations at HIIT are divided into the followingeaarch programmes: algorithmic
data analysis, future Internet, network society, andaiitistic adaptive systems. Please
see the webpage http://www.hiit.fi/, or e-mail Esko.Ukd&oe@cs.helsinki.fi for more
information.

Teaching
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This teaching programme contains all teaching giveheatiepartment both for students
following the old degree system and the new one. Coarsegsually accepted for both
systems to the extent of credits (cr) or old creditsufdu) mentioned after the name of
the course. The courses may rank differently in theanttithe new system; cf. the degree
requirements and transfer rules.

This teaching programme also includes the teaching infbionatics given at the
department; please see the printed study guide's sectidfiaster’'s Degree Programme
in Bioinformatics’ for more detailed information. Mosourses in bioinformatics given at
the department can also be included in a computer saemdele. They are open for
students in the bioinformatics and computational biokgy-programme (starting before
2006-2007) and all other computer science students (majoringinodng), unless
participation is restricted for special reasons.

The teaching programme is divided into two terms with feants according to the degree
system: basic courses, compulsory and optional interteeciiaurses, and advanced
courses. The basic module corresponds with the Approbatdulmin the old system
(Approbatur was available only as a minor subject in 1999-2&0&)wvith the first part of
the major-subject Cum laude approbatur module; the interteedi@dule corresponds
with the latter part of the Cum laude module and the advhn®dule corresponds with
the Laudatur module. The courses of the old degree systenbban suitably fitted into
the teaching programme: Cum laude approbatur courses iasleds intermediate
module and Laudatur courses in the advanced module.

Courses usually last one or two periods. The basic &mdriadiate courses are presented
in the order they are lectured, the advanced courses@deecd according to sub-
programmes. The total time needed for a course is soitated to the lecture schedule;
exercises and other assignments may extend the sch&deleshole schedule for each
course is presented on their respective web pages. §thedak of each period is

reserved for the course exam, and no lectures or sgesessions are held then. For some
courses, exercise sessions are held during the firdt! wee

Students should check the teaching programme on the depawetepages for changes
in the course schedule and registration procediifes course schedule may still be
revised after the paper version of the Faculty Study Guideds been released.

The teaching programme for the autumn term will be pudalist0 August (in Finnish,
English version to be announced), the spring term on 3@Mber (in Finnish) and the
summer term 31 March (in Finnish). The teaching prograsnmikalso contain schedules
and places for exercise and project groups. The times aesl fda course and separate
exams are available at http://www.cs.helsinki.fi/lkokeet

All basic courses and some compulsory intermediate coarsearranged during both
semesters. For some of the basic courses, onedenaaint mainly for major subject
students while the other is mainly for minor subjeatients. Some courses are marked
“In English”. These courses are lectured in English.

Many courses carry out exercises as study circles. ategescribed in more detail on the
course pages.



Registration

Students register for lecture courses and separate eleongh the department’s own
registration system on the web (see
http://www.cs.helsinki.fi/opiskelu/ohjeet/ilmoittautuminen.html), i.e. not through the
OODI system. Registering for a course means registémgxercise sessions, study
circles and other activities arranged as part of thesen as well as for the course exam;
there is no separate registration for course exams.

Binding registrations for exercise groups start a weetirbehe start of term for periods |
and Ill, and three weeks before the start of the pdooderiods Il and IV; please see
“Important dates” for more details. Students have tostegfor lecture courses during the
first week of lectures, at the latest. For separadensy students have to register on the
Monday of the previous week at the latest. The chapeature courses and separate
exams’ details the restrictions on registering foasibor intermediate course that have
been interrupted twice before. When registering, pleate the prerequisites for each
course.

Students should register for the Software Engineering girdgeientific Writing and
seminars during the preceding term, see "Important dates.”

Students should also register for laboratory coursesigfirthe registration system.
Students who have interrupted their laboratory work regyster only by way of the list
of "interrupters” to that course. You may register feereise groups up until the first
lecture (the initial group meeting for the course Data@ure Project)Students must
attend the first group meeting of the group they have registed for, otherwise they
lose their place in the group to another student.

Computer access

To have access to the department’'s computers, you megdamal user account from the
department (the university user account is not enoughy.iNgor subject students are
given a new account on the basis of their registratiitimthe university, but you have to
activate it according to the instructions. Other stusishbuld apply for a user account
separately. Instructions at cs.Helsinki.Fl/compfacketiieivat/useraccess.html.

Classrooms

Most teaching is arranged in Exactum at the Kumpula campuubtodiums A111 and
B123 are on the first floor and Auditorium CK112 on the grouodrfl The first letter of
the room code (A, B, C, D) shows in which block jtaad the first number on which floor
(K1 = ground floor).

Course descriptions

There are short descriptions of the courses in trehieg programme. Only the most
important prerequisites are mentioned. The section ‘Mexedule for BSc degree’
describes the interdependencies between compulsorydpakintermediate courses.
Before attending advanced courses, students should havestednmplost intermediate
courses and especially any courses that are importatiieio sub-programme. The web
pages of the sub-programmes contain more detailed inflormétlease also keep in mind



that you have to complete your BSc degree before cestiaities (especially seminars and
the thesis) in your Master’s programme.

More detailed descriptions of the contents, prerequigitdshow to complete courses are
available (mainly in Finnish, partially in Englishjrough the course list at
http://www.cs.helsinki.fi/opiskelu/. The detailézhrning goalsof the courses are also
available on the web pages of compulsory basic andrietiate courses. For further
information on general course routines, please segetti®n ‘General instructions and
rules.” The importance of theourse literature varies; the course webpage gives detailed
information on whether it is recommended or compulseagling. If the description
contains the notation ‘no separate exam,’ it melasytou cannot take the course without
attending the instruction sessions. Details are varied.

Autumn term 2007

Information and communication technology studies

581324 Tietokone tydvalineena (Introduction to the use of computensainly for
major-subject students) (4 cr, 2 cu)

Asst Oskari Heinonen, period I: 4-18 Sept Tue, Fri 16-18 B123.

The course teaches the use of the software tools svdedstudying in the department’s
hardware and software environment. The course is yna@ded on the online ICT Driving
Licence material, supplemented by departmental featunede®s should take the
proficiency test on their own as soon as possiblesglesee the instructions on the web
pages of the course. The course consists of assignamehtscourse exam. No separate
exam.

Other studies

582507 Personal study plan and teacher tutoring (2 cr, 1 cu)

Asst Sini Ruohomaa, initial event 12 Sept Wed 17-19 A111.

Attendance is compulsory for major students who staheid studies in the autumn of
2007.

Basic module

582102 Johdatus tietojenkasittelytieteeseen (Introduction to compert science) (4 cr,

2 cu)

Lecturer Heikki Lokki, period | Wed 12-14 A111.

The course details the main fields of computer scieaaeedl as methods and professional
ethics. The goal is to give a general overview ofkiewledge and skills a Master’s
degree entails. The course is credited on the basiteafrger’'s diary written during study
circles and individual written assignments. Course compandimmo Raatikainen:
Johdatus tietojenkasittelytieteeseen, Helsingin yliopistetojenkasittelytieteen laitos,
2005. No separate exam.

581325 Ohjelmoinnin perusteet (majoring students) (Introductn to programming)
(5cr, 3 cu)

Lecturer Arto Wikla, period | Mon 12-14, Thu 14-17 A111

Algorithms and programming techniques.. The programming langsagea. No
prerequisites. The course is based on online mateBdlTNe exercises start the same
week as the first lectures and consist of study cirbfeaddition, the lecturer will give
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instruction and guidance for inexperienced programmersrtg cat the exercises on
Thursdays 17-19 (weeks 36-37) and Fridays 12-14 (weeks 38-41) in claBR22.
Course exam Wed 17 Oct at 9-12.

58160 Ohjelmoinnin harjoitustyd (Programming project) (4 cr, 2 cu)

University Lecturer Tomi Pasanen, initial lecturesiguét Mon 3 Sept 8-12 D122, period
[l Mon 29 Oct 8-12 D122.

Project teams during each period, schedule in teaching pnogra

Prerequisites: Programming in Java and Software engigeerthods.

581326 Java-ohjelmointi (majoring students, Programming in Java) (4 cr, 2 3u
Lecturer Arto Wikla, period Il Mon 12-14, Thu 14-16 A111

An introduction to the Java programming language. The fisqoisced on basic
structures of the language. Prerequisites: Introductiondagramming. The course is
based on online material. NB! The exercises starstdme week as the first lectures and
consist of study circles. In addition, the lecturer gille instruction and guidance for
inexperienced programmers to carry out the exercisésidays 12-14 in classroom
D122. Course exam Mon 10 Dec at 9-12.

582101 Ohjelmistotekniikan menetelméat (majoring students, Methaglfor Software
Engineering) (4 cr, 2 cu)

University Lecturer Jukka Viljamaa period Il Tue 10-12, Wed 12-147A

The course studies methods and tools for object-basedasefdevelopment with an
emphasis on the UML modelling language. Prerequisites:ligatyiwith the concept of
objects (Introduction to programming). The exerciseshaté as study circles. Course
literature: Maciaszek L.A., Liong B.L., Practical Sedire Engineering - A Case Study
Approach, Addison-Wesley, 2005. Course exam Fri 14 Dec at 16-19.

581328 Tietokantojen perusteet (Introduction to Databases) (4 cr,c)

Lecturer Harri Laine, period II: 31 Oct-16 Nov Wed, Fri 10-122B, 21 Nov-5 Dec Wed
10-12 B123.

The course looks at modes of presenting and retrievingfrdealarge bodies of data.
The focus is on relational databases, their the@ldtandation, as well as the practical
management of databases with the help of the SQL langlibgeourse will also detail
the basic features of designing relational databases. ddarse literature: Laine H.:
Tietokantojen perusteet, HY/TKTL, 2006. Laine H.: Tietok@@r@erusteet
verkkokurssimateriaali, HY/TKTL, 2005. Course exam Wed 12 D&c1R.

Intermediate module (compulsory courses)

582206 Laskennan mallit (Models for computing) (6 cr, 3 cu)

Professor Jyrki Kivinen periods I-1l Tue 14-16 A111

Mathematical specification of computational problemstofnata, formal languages and
grammars. Formalisation of the algorithm concept. &umlity. Prerequisites: Data
structures. NB! The exercises start the same wedbkedsdt lectures. Course literature:
Sipser M.: Introduction to the Theory of Computation (2dd, Thomson Course
Technology, 2006. Course exams Thu 18 Oct at 9-12 and Mon 1Q Bel2a

581305 Tietokoneen toiminta (Computer organization 1) (4 cr, 2 cu)
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Lecturer Teemu Kerola organizes this guided independent-studyectarting date
optional, guided exercises (in Finnish) in period II.

Execution of a computer program, components of computdmnaae, execution
environment of hardware/operating system. Prerequisitdsiduction to programming.
There are no lectures in the traditional sense fsrdturse. All the online material (in
Finnish only!is suited for self-access study, so stuglean start the course whenever they
want to. The initial lecture is online. During period 29 Oct-5 Dec 2007), there are
guided exercises in support of self-access studies. Cowarseure: Stallings W.:

Computer Organization and Architecture (7th ed.), Prehtae 2006. Course exam Wed
12 Dec at 16-109.

58110 Tieteellisen kirjoittamisen kurssi (Scientific writng) (10 cr, 4 cu)

Professor Jaakko Kurhila, periods I-l, lectures 3 Sept—8 @ct M2-14 CK112

The course teaches skills in drawing up scientific presiems (theses, reports, articles);
Sources of scientific information. Use of librar@sd scientific databases. Disposition of a
presentation, and written and oral presentation. Studetiie new degree system
complete their BSc thesis (6 cr), first-language comnadioio course (3 cr), research data
retrieval (1 cr) and maturity test during this course. Mgt test Tue 11 Dec at 16-20.

581260 Ohjelmistotuotantoprojekti (Software engineering project) (2r, 6 cu)
Amanuensis Kimmo Simola, periods I-1l, team scheduldgetannounced.

The students will be divided into teams whose taski@ somplete a software engineering
project that lasts 14 weeks. The work entails going thrallgitages of software
engineering, from specifications to testing. The end prodiihe project is software and
documentation that answers to the client’s requirem@mnesequisites: Software
engineering, Database application, Introduction to dataramications, and the Data
structures project. Students following the new degreersystenplete their work-
orientation (1 cr) at the same time.

582203 Tietokantasovellus (Database application) (4 cr, 2 cu)

Lecturer Harri Laine, initial lectures period | Mon 3p8&6-18 D122, period Il Mon 29
Oct 16-18 D122.

Project teams during each period, schedule in teaching pnogra

Database programming, simple web-application structuresrgiementation of web
applications. Exercises in database design as wellrssraotion and use of databases.
Students will learn some techniques for database anghregbamming, and how to
create simple web applications. The main body of theseoconsists of the project work.
Prerequisites: Introduction to databases, Methods fowaod engineering (compulsory)
and User interfaces (recommended).

58161 Tietorakenteiden harjoitustyd (Data structures project) (4 cr,2 cu)
Lecturer Otto Nurmi (no initial lecture).

Project teams during each period, schedule in teaching pnogra
Prerequisites: Data structures.

581332 Rinnakkaisohjelmointi (Concurrent programming) (4 cr, 2 cu)

Lecturer Teemu Kerola period 1l Mon, Thu 12-14 B123.

Basic concepts of programming of concurrent and distribsygstéms. Special emphasis is
put on design and implementation of concurrent algoritfrerequisites: Computer
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organization I. NB! The exercises start the samekvesethe first lectures. Course
literature: Ben-Ari M.: Principles of Concurrent andsBibuted Programming (2nd ed.),
Addison-Wesley, 2006. Course exam Fri 14 Dec at 9-12.

Intermediate module (optional courses)

58127 C-ohjelmointi (Programming in C) (4 cr, 2 cu)

Asst Paivi Kuuppelomaki, period | Wed, Fri 10-12 CK112

The course teaches how to program with the C languagétioavs the ANSI standard.
Prerequisites: Data structures. NB! The exercises ttaisame week as the first lectures.
Recommended reading: Mldner, T.: C for Java Programmddison-Wesley, 2000, or
Kernighan B.W. & Ritchie D.M.: The C Programming Languédel ed.), Prentice Hall,
1988. (ANSI C edition). The course includes project work sHparate exam. Course
exam Fri 19 Oct at 9-12.

582302 Digitaalisen median tekniikat (Digital media technology) (4 cg cu)

Lecturer Harri Laine, period | Tue 12-14, Wed 14-16 B123.

Basic methods for implementing web pages, especially geament of dynamics and
interaction, as well as defining layout through stylegktes. Prerequisites: Programming
project or Database application. Students will impleraesaample folder with web
techniques as a project. The course Digital media teacpaind the (old) course
Techniques for new media applications cannot be incotrgiato the same degree.
Course exam Mon 15 Oct at 16-19.

582325Johdatus peliohjelmointiin (C++) (Introduction to game programming) (5
cr, 3 cu)

Lecturer Juha Vihavainen, period Il Wed 14-16, Fri 12-14 C222

Graphics programming in a Windows environment. Eventgssiag. Computer game
architectures. Management of game resources. Script lgegiragame programming.
Object-based 3D-graphics programming. C++ game programmiagn peojects will be
carried out during exercise sessions. The course wibb®pleted through projects, no
course or separate exam.

Advanced module

58074 Tietokonegrafiikka (Computer graphics) (8 cr, 4 cu)

Lecturer Otto Nurmi, periods I-1l Tue 14-16, Thu 14-16 CK112

Creating images on the computer. Two- and three-dimeadgiepresentations and
transformations, scan conversion, window transfoioneand clipping, hidden surfaces,
colour models, illumination, texturing, shadows, solid nlodg animation, real time.
Course exams Thu 18 Oct at 16-19 and Thu 13 Dec at 16-19.

582497 Kayttojarjestelméat (Operating systems) (8 cr, 4 cu)

University Lecturer Tiina Niklander, periods I-Il Tue 12-1ded 14-16 CK112

In English a compact lecture & practice session, periods I-Il Thu 12-15 C221.

The goal is to understand the services offered by opgrayistems to applications, the
basic structure of the operating system as well asjiementation from the viewpoint of
the application and the implementator. Some of thecesear are held as study circles.
Prerequisites: Computer organization I, Introduction t@ daimmunications and
Concurrent systems. NB! The exercises start the gapé& as the first lectures. Course



51

literature: Stallings W.: Operating Systems (5th ed g¢nfiece Hall, 2005. Course exams
Thu 18 Oct at 16-19 and Thu 13 Dec at 16-19.

582498 Internet—protokollat (Internet protocols) (4 cr, 2 cu)

Lecturer Markku Kojo period | Tue, Thu 14-16 D122 (in Finnish)

In English a compact lecture & practice session, period | Wed 13-16 CK1009.

The features of the main Internet protocols withaifoon network- and transport-level
protocols and their problem-solving principles. Prereassitntroduction to data
communications. NB! The exercises start the samd& ag¢he first lectures. Course
literature: Comer D. E.: Internetworking with TCP/NRl. 1: Principles, Protocols, and
Architecture (5th ed.), Prentice-Hall, 2006. Course exam W®Oct at 16-19.

582610 Performance Issues in Mobile Computing and Communication ¢, 2 cu)
Professor Kimmo Raatikainen, periods I-Il: 10 Sep—16 Nov Mon 1ZK192.

The course examines performance and power consumpti@s issfuture mobile
computing and communications. In the first part the faeas recent developments in
hardware, operating systems, protocol stack, and middlewhessecond part covers
methods for performance analysis in the area. Couem®:éNed 17 Oct at 16—19 and Fri
14 Dec at 16-19.

582420 Valiohjelmistot (Middleware) (4 cr, 2 cu)

Professor Lea Kutvonen period | Tue, Fri 10-12 C222

Middleware runs on top of operating system and communitagovices to aid
applications in localizing and activating services amddbmmunication between them.
Modern middleware is directed at supporting component-badedbse. The course will
look at some middleware goals, problems and solutions,asICIORBA- and or Java-
based middleware. Lectures during period | and individual assigisnaluring period II.
Course exam Wed 17 Oct at 9-12.

581365Tietokoneen rakenne (Computer organization I1)(4 cr, 2 cu)

Asst Liisa Marttinen, period Il Wed 12-14, Fri 10-12 D122.

Basic lower-level features of computer hardware, su¢hestructure of the machine
language, workings of the pipeline, implementation of tleegssor and memory
hierarchy. Prerequisites: Computer organization |. NB¢ €xercises start the same week
as the first lectures. Course literature: Stallings @émputer Organization and
Architecture (7th ed.), Prentice Hall, 2005. Course exard W&Dec at 16-19.

581288Tietoturva (Data security) (4 cr, 2 cu)

University Lecturer Timo Karvi period Il Mon, Wed 10-12 CK112,

Introduction to cryptography, key-exchange protocols, featof data security in a
TCP/IP environment. Stallings W.: Cryptography and Nekw®ecurity, Prentice Hall,
2005 can be read as support for the lectures. Course exabi Tdec at 9-12.

5813590hjelmistoprosessit ja ohjelmistojen laatu(Software processes and quality)
(6-8 cr, 34 cu)

University Lecturer jukka Villamaa, period | Wed 16—-18 CK112, Fri 106122.
Important software process components and metricsftvia®@ quality. The course
consists of a lecture period and exercises (period I pas®ties of projects (period I1).
NB! The exercises start the same week as thedicttiles. Course literature: Fenton
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N.E., Pfleeger S. L.: Software Metrics: A Rigorous &mdctical Approach (2nd ed.),
International Thomson Computer Press, 1996. Students tataka the lecture part of
the course as a separate exam; it covers the compufsorse in the software engineering
sub-programme in the old syllabus (3 cu). Course exam Weatl@tQ6-19.

5813610hjelmistojen testaus(Software testing) (5 cr,3 cu)

University Lecturer Juha Taina, period | Tue, Thu 10-12 CK112.

General principles, methods and processes of softwstiegeCourse literature: Pezze,
M., Young, M.: Software Testing Analysis, John Wileys&ns, 2007. Course exam Thu
18 Oct at 9-12.

582614Tekodaly tietokonepeleissjAtrtificial intelligence for games) (4 cr, 2 cu)
University Lecturer Tomi Pasanen, period | Tue, Thu 12-14 D122.

An Al approach to structuring a virtual game world alonghwibmputer game
classification. Prerequisites: Data structures andididifintelligence (recommended).
Course literature: Millington I., Artificial Intelligere for Games, Morgan Kaufmann,
2006. Students pass the course by writing a lecture diargeparate exam.

581530030hjelmistojen suorituskyvyn suunnittelu (Designing software

performance) (5 cr,3 cu)

Professor Juha Taina, period Il Fri 8—10 C222.

Design of software performance on the basis of sysiermethodology and performance
models. Course literature: Smith, C. U., Williams L, Berformance Solutions - A
Practical Guide to Creating Responsive, Scalable Smdtwaldison-Wesley 2002. There
are no lectures during this course, but it is based ovidodil study of the course book
and weekly exercise sessions (6). The course confiskeiTises, a course exam and a
take-home exam. Course exam Fri 14 Dec at 9-12.

582448 Tiedon louhinnan menetelmat (Methods for data mining) (6 c8 cu)
University Lecturer Pirjo Moen, periods I-1l Mon 9-12,0B-11 B222 (+ Fri 21 Sept 9-
11).

The main concepts and methods as well as the procdasaomining. The course will
apply so-called investigating learning, i.e. most ofdberse work consists of solving
problems independently in smaller teams. Lectures ordilgs) exercises on both
Mondays and Thursdays. The course will be completed bgisegs and a course or take-
home exam. Course exam Fri 14 Dec at 16-19.

582482 Tietokannan suunnittelu (Database design) (4 cr, 2 cu)

Asst Satu Eloranta, period | Wed, Thu 12-14 B222.

Conceptual design of databases, entity relationship mddmigal design of relational
databases, dependency theory. Physical design of raldiatabases and database tuning.
Course exam Fri 19 Oct at 9-12.

581290 Rakenteisten dokumenttien kasittely (Managing structuredatuments) (4

cr, 2 cu)

PhD Asst. Miro Lehtonen period Il Wed, Fri 12-14 B222

Modelling of XML documents, binary models, transformatand query languages (XSLT
and X Query), other current issues. Prerequisites: Thé Kigta-language, HTML.
Project assignments are included in the course. Couase €Ru 13 Dec at 16-19.
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582490 Transaktioiden hallinta (Transaction management) (4 cr, 2 cu)

Professor Seppo Sippu, period Il Tue, Thu 14-16 B222

Logical databases and database transactions. Log naainteand buffer management.
Rollback of transactions and database recovery. Tedoradsolation and management of
concurrency, locking methods. Consistency of the phydatabase structure.
Prerequisites: Database design. Course exam Wed 12 Dd@at 9-

58066 Tekoaly (Artificial intelligence) (8 cr, 4 cu)

University Lecturer Tei Laine, periods |-l Tue, Thu 10-12 D122

A general overview of the problems and methods in icadit symbolic Al, as well as the
challenges of current Al research. The course lookseats like search algorithms,
logically based presentation and deduction of knowledge, gsmcenatural language and
multi-agent systems. Prerequisites: Data structuresofoparable) and programming
skills. The course consists of weekly exercises an@dgramming project for
programming vacuum-cleaner robots, which lasts the wieote and is carried out in
smaller teams. The course does not follow any booktheulecture material will be
published on the course web page. The course will be mivenglish if non-Finnish-
speaking students attend it. Course exam Wed 12 Dec at 16-19.

581286 Kolme kasitettd: informaatio (Three concepts: information}6 cr, 3 cu)
University Lecturer Teemu Roos, period | Wed 13-16 B222, perigded 15-16 B222.
An introduction to information theory from the viewpbof computer science
applications. The course does not include regular exeses®ons or a course exam, but
will be completed by assignments including projects tbgtiire programming skills, as
well as poster presentations and scientific essayse®d the projects will be carried out
as teamwork. The course lectures will be given during gdriprojects will be due in
periods | and Il. The course will be given in Englishah-Finnish-speaking students
attend it. No separate exam.

582606 Introduction to Bioinformatics (4 cr, 2 cu)

University Lecturer Esa Pitkdnen, period | Tue, Fri 14-16 C222

This course gives an introduction to the central tojpidsoinformatics, and gives a
foundation for further courses in the Master's DegregiRmme in Bioinformatics.
Course book: Deonier R. C., Tavare S., Waterman MC&nputational Genome
Analysis - An Introduction, Springer, 2005. Course exam: \We@ct at16-19.

582604 Practical course in biodatabases (4 cr, 2 cu)

Petteri Sevon, PhD, period Il Tue, Fri 14-16 C222

Techniques for accessing and integrating data in biolodatabases are studied. The
course contains project work. Prerequisites: Introdudtdsioinformatics, Introduction
to databases, basic programming skills. Course exam: TDed at 9-12.

Seminars

58307301Seminar: Hajautetut algoritmit (Distributed algorithms) (3 cr, 2 cu)
Professor Jyrki Kivinen periods I-1l Fri 10-12 C221

58307310 Seminar: Yhteistoiminnan hallinta palveluorientoituneissa jgestelmissa
(Management of interoperability in service-oriented systemg3 cr, 2 cu)
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Professor Lea Kutvonen, Asst Toni Ruokolainen, periodsTiué 14-16 C220.

58307302 Seminar: Opportunistic Networkg3 cr, 2 cu)
Professor Jussi Kangasharju, periods |-l Thu 12-14 C220.

58305306 Ohjelmistotekniikan linjan pro gradu -seminaari (Software-egineering
sub-programme Pro-gradu seminar) (3 cr, 2 cu)
Professor Jukka Paakki, periods |-l Tue 16-18 C220.

58307304 Seminar: MDE ja mallitransformaatiot(MDE and model
transformations) (3 cr, 2 cu)
University Lecturer Jukka Viljamaa periods I- Il Thu 10-12 C220

58307303 Seminar: Tekodaly vuorovaikutteisessa mediaggatificial intelligence in
interactive media) (3 cr,2 cu)

University Lecturer Tomi Pasanen, periods I-1l: 3 SepinM 4-16 C220, 8 Oct Mon 13—
16 C220, 3 Dec Mon 9-17 C221, 4 Dec Tue 9-17 C221.

58307305 Seminar: Heterogeenisten tietolahteiden yhdistaminen (Coming
heterogenous information sources{3 cr, 2 cu)

Adjunct Professor Juha Puustjarvi, periods I-1l: 17 Sept Bid2 C220, 8 Oct Mon 8-12
C220, 29 Oct-3 Dec Mon 8-12 C220.

58307306 Seminar: Palveluiden saatavuus tietokantajarjestelmissa (Sewvic
availability in database systemsj3 cr, 2 cu)
Jan Lindstrom, PhD, periods I-Il Fri 10-12 C220

58307307 Seminar: Tiedon louhiminen www:sta (Data mining on the www3 cr, 2
cu)
University Lecturer Marko Salmenkivi, periods I-1l Wed 10-12 C221.

58307311 Seminar: Analysis of Tex@ cr, 2 cu)
Professor Roman Yangarber, periods I-Il Tue 10-12 C220.

58307309 Seminar: User Modelling3 cr, 2 cu)
Petteri Nurmi, MSc; University Lecturer Tei Laine, joels |-Il Tue 14-16 B119.

58307308 Seminar: Regulatory Network§3 cr, 2 cu)
Teemu Kivioja, PhD; Professor Juho Rousu, periods I-I1E+l4 C220.

Spring term 2008

Information and communication technology studies

581324 Tietokone tydvalineena (Introduction to the use of computer§} cr, 2 cu)
N.N., period llI: 14-28 Jan Mon, Wed 16-18 C222.

The course teaches the use of the software tools svéedstudying in the department’s
hardware and software environment. The course is yna@ded on the online ICT Driving
Licence material, supplemented by departmental featurede®s should take the
proficiency test on their own as soon as possiblesglesee the instructions on the web



55

pages of the course. The course consists of assignar&htscourse exam. Minoring
students following the new degree requirements should akéy1 credit of this course
(software development in the Computer Science Departemionment). No separate
exam.

Other studies

581387 Tietotekniikka: nyt! (Information technology: now!) (3 cr, 1.5 @)

Professor Petri Myllyméki, periods I11-1V Wed 16-18 CK112

The course is aimed at MSc students as a part of gleational studies or the ‘Other
major-subject studies’ module. Different experts in thlel foresent current problems in
computer science and information technology, their ingwe in the development of IT
and in the workplaces and society of today. The cours&e@ompleted by writing the
required number of essays on the topics presented in Hlasseparate exam.

Basic module

582102 Johdatus tietojenkasittelytieteeseen (Introduction to compert science) (4 cr,

2 cu)

Lecturer Heikki Lokki, period Ill Wed 10-12 CK112

The course details the main fields of computer scieaaeedl as methods and professional
ethics. The goal is to give a general overview ofkiewledge and skills a Master’s
degree entails. The course is credited on the basiteafrger’'s diary written during study
circles as well as individual written assignments. Cewampendium: Kimmo

Raatikainen: Johdatus tietojenkasittelytieteeseenjridelsyliopisto,
Tietojenkasittelytieteen laitos, 2005. No separate exam.

581325 Ohjelmoinnin perusteet (Introduction to programming) (5 cr,3 cu)
University Lecturer Tomi Pasanen, period 11l Tue 13-16, T/l 6 B123

Algorithms and programming techniques. The programming langsagea. No
prerequisites. The course is based on online mateBdlTNe exercises start the same
week as the first lectures. Course exam Tue 26 Feb at 9-12.

58160 Ohjelmoinnin harjoitustyd (Programming project) (4 cr, 2 cu)

University Lecturer Tomi Pasanen, initial lecturesigebtll Mon 14 Jan 8-12 CK112,
period IV Mon 10 Mar 8-12 CK112.

Project teams during each period, schedule in the teagtaggamme of spring semester.
Prerequisites: Programming in Java and Methods for sadtemgineering.

581326 Java-ohjelmointi (Programming in Java) (4 cr, 2 cu)

University Lecturer Tomi Pasanen, period IV Tue, Thu 14-16 B123.

An introduction to the Java programming language. The fisqoisced on basic
structures of the language. Prerequisites: Introductiondgramming. The course is
based on online material. NB! The exercises starstdme week as the first lectures.
Course exam Tue 29 Apr at 9-12.

582101 Ohjelmistotekniikan menetelmét (Methods for software engeering) (4 cr, 2
cu)

Juha Gustafsson, MSc, period IV Tue 10-12, Thu 12-14 B123.

The course studies methods and tools for object-basedasefdevelopment with an
emphasis on the UML modelling language. Prerequisites:ligatyiwith the concept of
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objects (Introduction to programming). The exerciseshaté as study circles. Course
literature: Maciaszek L.A., Liong B.L., Practical Sedire Engineering - A Case Study
Approach, Addison-Wesley, 2005. Course exam Mon 5 May at 16-19.

581328 Tietokantojen perusteet (majoring students) (Introductiorio databases) (4
cr, 2 cu)

University Lecturer Pirjo Moen, period 1V: 12 Mar-4 Apr Wé&0-12 A111, Fri 10-12
B123, 9-23 Apr Wed 10-12 A111.

The course looks at modes of presenting and retrievingfrdemalarge bodies of data.
The focus is on relational databases, their the@ldtandation, as well as the practical
management of databases with the help of the SQL langlibgeourse will also detail
the basic features of designing relational databases. ddarse literature: Laine H.:
Tietokantojen perusteet, HY/TKTL, 2006. Laine H.: Tietok@@r@erusteet
verkkokurssimateriaali, HY/TKTL, 2005. Course exam Wed 30 A9 A2.

Intermediate module (compulsory courses)

58131 Tietorakenteet (Data structures) (8 cr, 4 cu)

Professor Jyrki Kivinen periods IlI-1V Tue, Thu 10-12 A111

Basic data structures like stacks, queues, trees and grapb$ as algorithms for
managing them. Prerequisites: Programming in Java aratinttion to discrete
mathematics. NB! The exercises start the same wedhedirst lectures. Example of
recommended reading: Cormen T.H., Leiserson C.E., RRi¢s, Stein C.: Introduction
to Algorithms (2nd ed.), The MIT Press, 2001. Course exaors 26 Feb at 9-12 and
Mon 5 May at 9-12.

582201 Kayttoliittymat (User interfaces) (4 cr, 2 cu)

N.N., period | Wed 14-16 Al111, Fri 9-11 B123.

A practical basic course in design of graphical userfates based on user goals (Goal-
Derived Design). The course teaches the differencedagt\ood and bad interfaces by
simulating real-life use cases. Another evaluation ottb study is usability testing.
Course exam Tue 26 Feb at 16-19.

58110 Tieteellisen kirjoittamisen kurssi (Scientific writng) (10 cr, 4 cu)

Professor Seppo Sippu, periods Il1-1V, lectures 14 Jan—18 FellRieivt CK112

The course teaches skills in drawing up scientific presiems (theses, reports, articles);
Sources of scientific information. Use of libraresd scientific databases. Disposition of a
presentation, and written and oral presentation. Studetiie new degree system
complete their BSc thesis (6 cr), first-language comnadioio course (3 cr), research data
retrieval (1 cr) and maturity test during this course. ivat test Tue 29 Apr at 16-20.

581259 Ohjelmistotuotanto (Software engineering) (4 cr, 3 cu)

University Lecturer Kimmo Simola, period Ill Tue, Thu 10-12 B123

Management and workflow of software engineering projéatsbe taken at the end of
your second year when you have completed at least 40scodédibmpulsory courses in
computer science. Course literature: lan Sommervitdiwaire Engineering (8th ed.),
Addison-Wesley, 2007. Course exam Fri 29 Feb at 16-19.

5812600hjelmistotuotantoprojekti (Software engineering project) (9 cr, 6 cu)
University Lecturer Kimmo Simola, periods IlI-1V, teassohedules to be announced.



The students will be divided into teams whose taski@ somplete a software engineering
project that lasts 14 weeks. The work entails going thrallgitages of software
engineering, from specifications to testing. The end prodiihe project is software and
documentation that answers to the client’s requirem@mnesequisites: Software
engineering, Database application, Introduction to dataramication, and Data
structures project. Students following the new degreersystenplete their work-
orientation (1 cr) at the same time.

58161 Tietorakenteiden harjoitusty6 (Data structures project) (41 2 cu)

Lecturer Otto Nurmi (no initial lecture).

Project teams during each period, schedule in the teagtaggamme of spring semester.
Prerequisites: Data structures.

582203 Tietokantasovellus (Database applications) (4 cr, 2 cu)

Lecturer Harri Laine, initial lectures period IIl Mon 14n 16-18 B222, period IV Mon
10 Mar 16-18 B222.

Project teams during each period, schedule in the teagtaggamme of spring semester.
Database programming, simple web-application structuresrgiementation of web
applications. Exercises in database design as wellrssraotion and use of databases.
Students will learn some techniques for database anghregibamming, and how to
create simple web applications. The main body of theseoconsists of the project work.
Prerequisites: Introduction to databases, Methods fowaod engineering (compulsory)
and User interfaces (recommended).

581305 Tietokoneen toiminta (Computer organization 1) (4 cr, 2 cu)

Lecturer Teemu Kerola, period lll, initial lecture 10 MaoM14-16 B123 and summary
lecture 18 Apr Fri 12—-14 A111 (in Finnish).

In English: 10 Mar 12—-14 B119 (initial lecture) and 17 Apr Thu 12-14 C221
(summary lecture).

Execution of a computer program, components of computdmnaae, execution
environment of hardware/operating system. Prerequigitteduction to programming. A
multiplan course consisting of online lectures along witline study circle assignments,
exercises and projects. Only the initial and summantyites are given as traditional
lectures (in Finnish and English). NB! The exercitast the same week as the first
lectures. Course literature: Stallings W.: Computer Omgdiain and Architecture (7th
ed.), Prentice Hall, 2006. Course exam Mon 28 Apr at 9-12.

582202 Tietoliikenteen perusteet (Introduction to data communic&ins) (4 cr, 2 cu)
Asst Liisa Marttinen, period IV Mon, Wed 12-14 A111

The course deals with the structure and services ofcdatenunications networks and
especially basic Internet protocols. NB! The execiart the same week as the first
lectures. Course literature: Kurose J. F., Ross K. Wnpiier Networking, A Top—
Down Approach Featuring the Internet (3rd ed.), Addison-8ye&005. Course exam
Tue 6 May at 9-12.

Intermediate module (optional courses)

582207 Algoritmien suunnittelu (Design of algorithms) (4 cr, 2 cu)
Lecturer Otto Nurmi, period Ill Tue 14-16, Thu 12-14 B222

57
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General design principles for algorithms. A collectidrtmmmon problems and solution
algorithms. Algorithm analysis. Prerequisites: Datadtires. Course exam Mon 25 Feb
at 9-12.

582212 Laskennallinen data-analyysi | (Computational data analysis I) (4 c2 cu)
Matti Kaariainen,PhD; Professor Juho Rousu, period l1t1\W/2-14, Thu 14-16 D122
Basic concepts and methods of computational data anatydi®ory and practice. The
model-selection problem, the basics of learning dieason and regression models, as
well as data-clustering methods. Useful skills for mathyaaced courses touching on data
analysis in different sub-programmes and the bioinfaosadflaster’'s programme. Course
exam Tue 26 Feb at 9-12.

582303 Verkkosovellusten toteuttaminen (Network programming) (7 c# cu)
Lecturer Markku Kojo, periods IlI-IV, lectures 15 Jan—-27 Feb Weq 12-14 C221.
Practical skills for designing and implementing applicatiosing TCP/IP-based data
communications in a Unix environment. PrerequisitesgRamming in C, Introduction to
data communications, Concurrent systems, Data strugttwgsct or corresponding sKills.
The course includes project work. Lectures in period Kéreises and projects during
both periods. Preregistration in November 2007. Recommeswlede literature: Stevens
W. R., Fenner B., Rudolf A.M.: UNIX Network Programmingplume 1 (3rd ed.),
Addison-Wesley, 2004. No separate exam. Course exam Mon 2& Spt2.

582309 Ohjelmointitekniikka (Java) (Software design (Java)) (5 cr, 3 cu)

Lecturer Arto Wikla, period Ill Tue, Thu 14-16 CK112.

Introduction to the tools of the Java language: exceptiomplementation methods for
graphical interfaces, event-based programming, abstngatibdata structures, and
programming of concurrency. Prerequisites: Programmingua,Data structures,
Concurrent systems. The exercises are held as stuthsciNo separate exam. Course
exam Thu 28 Feb at 16-19.

582304 XML-metakieli (The meta-language XML) (4 cr, 2 cu)

Lecturer Harri Laine, period Ill Mon, Wed 12-14 A111.

The basics of XML. Modelling document structures. NameeapaProcessing XML
documents. Layout with style templates. Related standardeequisites: HTML,
Programming project (or good programming skills). NB! Thereises start the same
week as the first lectures. Recommended reading: Bradiejitid XML Companion (3rd
ed.) Addison-Wesley, 2002. Course exam Wed 27 Feb at 16-19.

582213 Laskennallinen data-analyysi Il (Computational data analysis Il) (4r, 2 cu)
Patrik Hoyer, PhD (Tech); Professor Jyrki Kivinen, pdriV Wed 12-14, Thu 14-16
B222.

Methods in data analysis, such as component analydi®ds core function methods and
support vector machines (SVM), as well as basic metbbdsobabilistic models. Useful
skills for many advanced courses touching on data analydierent sub-programmes
and the bioinformatics Master’s programme. Course d¥am 28 Apr at 16-19. No
separate exam.

582208 Laskennan vaativuus (Complexity of computation) (4 cr, 2 cu)
University Lecturer Timo Karvi, period IV Wed, Fri 10-12 CK112
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The formalisms of the Turing machine and their timmplexity. The complexity classes
P, NP, PSPACE, L and NL are presented next. Some Nlete problems will be
studied in detail, while the problems of other class#$e/studied more superficially.
Finally, if time permits, some random algorithms Wwél discussed. Prerequisites:
Computational models. Course literature: Sipser M.: thiotion to the Theory of
Computation (2nd ed.), Thomson Course Technology, 2006. Cexmse Mon 5 May at
9-12.

Advanced module

582456Approximation Algorithms (8 cr, 4 cu)

University Lecturer Juha Karkkéinen, periods IlI-IV Tue 12-14) T6-12 C222.

The course covers approximation algorithms for NP-Hatitrazation problems.
Required background: Design of algorithms (Algoritmien suusloiftand Complexity of
computation (Laskennan vaativuus). Recommended course dankani V. V.:
Approximation Algorithms, Springer, 2001. Course exams: MoRébat 9-12 and Mon
28 Apr at 9-12.

582616 Algoritmien suunnittelu Il (Design of algorithms II) (4 ¢t 2 cu)

Lecturer Otto Nurmi, period IV Tue 14-16, Thu 12-14 B222

Deeper insights into the issues covered in the inteateedourse Design of algorithms.
Representative algorithms and data structures. Algoritialysis. Course exam Tue 6
May at 9-12.

58241 7Hajautetut jarjestelmat (Distributed systems) (4 cr,2 cu)

Professor Lea Kutvonen, periods IlI-IV, lectures 14 Jan—-1Meeh) Tue 12-14 B222.
Problem areas and conceptualization of distributionpmmajnciples for problem-solving
in implementation of distributed decision-making, exampfesperating system features.
Lectures during period Ill, independent assignments during pRfiddB: The exercises
start the same week as the first lectures. Coursatlitee: Tanenbaum A.S., van Steen
M.: Distributed Systems, Principles and Paradigms, Reitall 2002. Course exam Tue
26 Feb at 9-12.

582452 Mobiiliohjelmointi (Mobile programming) (6 cr, 3 cu)

Professor N.N. (Tampere University of TechnologyNN periods llI-IV: 7 Feb-13 Mar
Thu 12-15 D204, 3 Apr-8 May Thu 12—-15 D204.The goal is to teach thepbiasiples
of the programming of mobile systems and its issuesganaral level. The course will be
realised as part of the national virtual university @co{OSCu). No separate exam.
Course exam Thu 8 May at 12-15.

582615Peer-to-Peer networkq4 cr, 2 cu)

Professor Jussi Kangasharju, periods IlI-1V Mon 10-12 B222.

Peer-to-peer technologies have become a key compamdniifding large-scale
distributed systems. This course will introduce peer-ta-pgstems, discuss their general
properties, and the impact of the peer-to-peer principleractical applications. The
course will cover the following topics: currently depldygeer-to-peer systems, resource
location on peer-to-peer systems, reliability and perémce issues, and legal and privacy
issues. Recommended reading: Steinmetz R., Wehrle K:-1®&=er Systems and
Applications, LNCS 3485, Springer, 2005. Course exam: Thu 28 Fek-40 and Wed

30 Apr at 9-12.
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582607 Protocol software engineering (6 cr, 3 cu)

Professor Kimmo Raatikainen, lectures: period Il Moy T6—-18 CK112, laboratory:
period IV Mon 14-16 CK110.

The course consists of two parts: lectures and labgyrafbe lecture part covers
fundamentals of protocol implementation: protocol desgecification, verification and
testing as well as implementation issues including padkssification and filtering,
retransmissions and efficiency. Linux traffic contrcdrnel threads and implementation of
IP and TCP are examined as practical examples. Theatalpp part consists of 3 projects
covering protocol design, protocol specification and ieatiion using SDL, and
implementation of a small extension or modificatiorekisting protocol implementation.
Prerequisites: Operating systems, Internet protocodsPangramming in C. Network
programming course is highly recommended. Course exar29f+eb at 16—-19.

581366 Spesifioinnin ja verifioinnin perusteet (Basics of spdication and

verification) (4 cr, 2 cu)

Asst Paivi Kuuppelomaki, period 11l Wed 10-12, Fri 12-14 D122.

Modelling processes by formalisms based on transitistess in simple cases, principles
of automatic verification without logic, and verificami of simple protocols with some
software. Course exam Wed 27 Feb at 16-19.

581358 Ohjelmistoarkkitehtuurit (Software architecture) (6-8 cr,3-4 cu)

University Lecturer Jukka Viljamaa, period Ill Tue, Thu 12-14 D122.

Design, description and analysis of software architestatong with design models, styles
of architecture, product families, software framewonkd software components.
Prerequisites: Software engineering. The course includeses of assignments (1 cu) to
be completed during period 1V. Course literature: Koskimiesvikkonen T.,
Ohjelmistoarkkitehtuurit, Gummerus, 2005. Students can onlyttekiecture part of the
course as a separate exam,; it covers the compulsorsecmuthe software engineering
sub-programme in the old syllabus (3 cu). Course exam Tuel2@tF16-19.

5824600hjelmistojen vaatimusmaarittely (Software requirements engineering) (5
cr, 3 cu)

Professor Juha Taina, period 11l Wed 16-18 10, Fri 10-12 D122 .

Phases of software requirement specification and thieate used. Prerequisites:
Software engineering. Course literature: Bray |.: Ammdduction to Requirements
Engineering, Addison-Wesley, 2002. Course exam Thu 28 Feb at 9-12.

581440hjelmointikielten kaantajat (Programming language compilers)(9 cr, 6 cu)
Lecturer Juha Vihavainen, periods llI-IV: 16 Jan-22 Feb Wed 14~162-14 C221,
12-26 Mar Wed 14-16 C221.

Structural parts of compilers: scanning, parsing, semantdysis and code generation;
use of compiler tools. The course includes compulsory giofat will be discussed
during exercise sessions. Course literature: Aho A.¥mIM.S., Sethi R., Ullman J.D.,
Compilers - Principles, Techniques and Tools, (2nd ed.) Addgesley 2007. No
separate exam. Course exam Tue 29 Apr at 9-12.

582617 Ohjelmistojen suunnittelu (Software design) (5 cr, 3 cu)
will be cancelled!
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582491 Hajautetut tietokannat (Distributed databases) (4 cr, 2 cu)

University Lecturer Pirjo Moen, period lll, initialdéure Mon 14 Jan 9-11 C222 .
Distribution of data and query processing, management tobdied transactions,
management of replicated databases, concurrent databagdesystems for managing
distributed transactions. The course does not condgisttofres but study circles, where
students apply investigative learning to study the topiosrg€e exam Thu 28 Feb at 16-
19.

582602 Natural-Language Processing (8 cr, 4 cu)

Professor Roman Yangarber, periods IlI-IV Tue, Thu 12-14 B119.

Rule-based and statistical linguistic analysis: morphglpgyt-of-speech tagging,
language modelling, name classification, grammars andhgastiallow syntax/chunking,
semantics, word sense disambiguation, and discourse. Apieshat combine several
levels of analysis, such as information extractiexercises, project work, no exam.
Prerequisites: Basic programming skills, interest in laggua text, Data structures
(Tietorakenteet), Models of computation (Laskennan thalli

582444 Special course on data mining (4-6 cr, 2-3 cu)

University Lecturer Marko Salmenkivi, period Il Wed, BO-12 C221

The aim of the course is to obtain good understandingttdérpadiscovery from the
viewpoint of association analysis, including its théioed background as well as the
challenges encountered in real applications. Topics in@lgdgithms for pattern
discovery in, e.g., transaction and sequence databaseserepresentations of pattern
collections, and methods for noise-tolerant pattercodisry. Prerequisites: Course Data
mining methods (Tiedon louhinnan menetelmét) or equiv&eowledge of data mining,
Johdatus diskreettiin matematiikkaan (Discrete mathesnBtmr equivalent knowledge of
discrete mathematics. Course exam: Tue 26 Feb at 16-19.

582600 Spatial data mining (4 cr, 2 cu)

Asst Antti Leino, period IV Mon, Thu 10-12 C221.

The course covers exploratory methods for analysingwlittea spatial component, with
a slight emphasis on point data. Main topics in the eomdude modelling spatial
dependency, discovering association rules, and spatiaichgst The course consists of
lectures and a project assignment. Prerequisites: Datdses, basic knowledge of
processing spatial data in relational databases, elsm&akplorative spatial-data
analysis, familiarity with basic statistics or proisity theory. The course is a part of the
Master's Degree Programme in Geoinformatics, but atuetents are also welcome.
Course exam: Mon 28 Apr at 16-19.

581287 Kolme kasitetta: todennakoisyys (Three concepts: probability® cr, 3 cu)
University Lecturer Teemu Roos, period 11l Wed 13-16, periotidd 15-16 B222 .
Introduction to Bayesian modelling and data analysis. i8fecus on multi-variable
methods and Bayes networks. The course lectures vgiveea during period Ill, projects
and assignments will be due in periods Il and IV. The sewill be given in English if
non-Finnish-speaking students attend it. The course evildmpleted through projects,
no course or separate exam.

The course material will be handed out during the lectures.
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582483 Biological sequence analysis (6 cr, 3 cu)

Professor Esko Ukkonen, period Il Mon, Tue 14-16 D122

The course covers the basic probabilistic methodmtmdelling and analysis of biological
sequences. Prerequisites: Introduction to Bioinformatitkbasics of probability calculus.
Course book: Durbin R., Eddy S., Krogh A. and MitchinsonBilogical sequence
analysis, Cambridge University Press, 1998. Course exa2® Feb at 16-19.

582450 Modelling of vision (5 cr, 3 cu)

Adjunct Professor Aapo Hyvarinen, period IlI: 4-20 Feb Mfed 14-16 C222;
continues at HUT in period IV.

The topics are mechanisms and modelling of human peroepti® emphasis is on
modelling of visual feature extraction, and modelling lojeot and scene recognition. The
course is most suitable for students specializing imfuonatics or intelligent systems.
Prerequisites: Basic courses in calculus, probability,liapar algebra. The course
continues at Helsinki University of Technology in pdriy. Course exam: to be
announced later.

58037 Tietokoneavusteiset oppimisymparistot (Computer-aided learngn
environments) (8 cr, 4 cu)

Professor Jaakko Kurhila, periods Il1-1V, initial lecturedah Thu 10-12 B222

Design, implementation and evaluation of web educaticeb ¥ducation, group working
software and web-learning platforms. The realisatibadaptivity in a web-learning
environment. Examples of web-learning environmentssimand under development. A
web course. No separate exam. The initial meetinghanll7 Jan at 10-12 is compulsory
for all participants.

Seminars

58308101 Seminar: Virtaus- ja kuljetusalgoritmit(Flow and transport algorithms)
(3cr,2cu)
Lecturer Otto Nurmi, periods IlI-IV Mon 12-14 C220

58308111Research Seminar: Interoperability challenges in inter-ergrprise
computing (3 cr, 2 cu)

Professor Lea Kutvonen, Alexander Norta, PhD; Assti Ruokolainen periods I1I-1V
Tue 14-16 C220.

58308102 Seminar: Congestion control and fairne¢8 cr, 2 cu)
Professor Jussi Kangasharju, periods IlI-1V Mon 14-16 C221.

58308112 Seminar: Hot topics in operating system resear¢8 cr, 2 cu)
Professor Kimmo Raatikainen, periods IlI-1V: Mon 14 Jan 15-280CMon 10 Mar—-21
Apr 16-18 C220.

58305306 Ohjelmistotekniikan linjan pro gradu -seminaari (Software-egineering
sub-programme Pro-gradu seminar) (3 cr, 2 cu)
Professor Juha Taina, periods IlI-IV Tue 16—-18 C220.

58305319 Seminar: Ohjelmistotuotanto ja tietokonepeli(Software engineering and
computer games) (3 cr2 cu)



Lecturer Juha Vihavainen, periods IlI-IV Thu 12-14 C220

58308104 Seminar: Current trends in software industry(3 cr, 2 cu)
Professor Jukka Paakki, periods IlI-IV Thu 8-10 C220.

58308103 Seminar: Systemaattisen kayttoliittymasuunnittelun vaikutukge
vaatimusmaarittelyyn (Impact of systematic user-interface design on requirement
specification) (3 cr,2 cu)

University Lecturer Sari A. Laakso, periods IlI-1V Wed 10-122¢€

58308105 Seminar: Epavarman tiedon esittdminen tietokannassa (Presegti
unreliable data in a database)3 cr, 2 cu)
Professor Seppo Sippu, periods Il1-1V Wed 14-16 C220.

58308108 Seminar: Tietoyhteiskunnan teknologiat (Technologies for th& kociety)
(3cr,2cu)

Adjunct Professor Juha Puustjarvi, periods IlI-I1V: 14 Jan Bel2 C220, 4 Feb Mon 8-
12 C220, 10 Mar-21 Apr Mon 8-12 C220.

58308106 Tiedon louhinnan seminaari (Seminar on data mining) (3 cr, &
Professor Hannu Toivonen, periods IlI-IV Tue 10-12 C220

58308109 Seminar: Predicting structured dat43 cr, 2 cu)
Huizhen Yu, PhD; Professor Juho Rousu, periods IlI-IV Thu 16228 C

58308110 Seminar: Management of biological databasgkcr, 2 cu)
Jan Lindstrom, PhD, periods IlI-IV Thu 10-12 C220.

Summer courses 2008

During the summer, the courses Programming project, Degadgaplication, and Data-
structures project will be arranged both during 14 May-21 Jode3@ July-31 August (in
Finnish). There will also be project groups for softevangineering projects during 14
May-31 August.

In cooperation with the Open University, the departnagrdanges courses in the basic
module. The Open university’s programme book for summer 2008omtain more
details.

Computer science courses in English

Most courses are given in FinnishSome advanced (Master level) courses are offered in

English, taught by foreign visitors at the departmertyomative Finns. Bachelor level
courses will be lectured in Finnish but we have prepareagffer an exercise group in
English for some courses during the term indicated belbegt examinations can be
taken in English if so requested. The examination nateiil be available in English in
such cases. Please contact the teacher responsithe ftourse two weeks in advance.

All the information here is preliminary. For detailed, up-to-date information please
refer to the departmental bulletin boards at the beggnof each semester, the web page
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http://www.cs.helsinki.fi/instr.engl/fsa/ or contabetDepartmental Student Counselling
Office, room A232 (2nd floor), Department of Computer SogerGustaf Hallstromin
katu 2b, phone 191 51121.

At least the following courses aoffered in English (lectures, exercise groups etchis
academic year. The volume of each course is expresged TS credits (cr). The
schedule and descriptions of the contents can be fouhd main study programme,
some pages earlier, and on the web page of the course.

AUTUMN 2007

Courses (Master’s level)

582610 Performance issues in mobile computing and communi¢atain
58066 Atrtificial intelligence (8 cr)

581286 Three concepts: information (6 cr)

582606 Introduction to bioinformatics (4 cr)

582604 Practical course in biodatabases (4 cr)

Seminars (Master’s level)

58307302 Seminar: Opportunistic networks (3 cr, 2 cu)
58307311Seminar: Analysis of texB cr, 2 cu)
58307309Seminar: User modellin cr, 2 cu)
58307308Seminar: Regulatory network8 cr, 2 cu)

SPRING 2008

Courses (Master’s level)

582456 Approximation algorithms (8 cr)
582615 Peer-to-Peer networks (4 cr)
582607 Protocol software engineering (6 cr)
582602 Natural language processing (8 cr)
582444 Special course on data mining (6 cr)
582600 Spatial data mining (4 cr)

581287 Three concepts: probability (6 cr)
582450 Modelling of vision (5 cr)

582483 Biological sequence analysis (6 cr)

Seminars (Master’s level)

58308111Research Seminar: Interoperability challenges irrHatgerprise computing
cr, 2 cu)

58308102Seminar: Congestion control and fairné3<r, 2 cu)

58308112Seminar: Hot topics in operating system reseéBatr, 2 cu)

58308104 Seminar: Current trends in software industry (3 cr, 2 cu)

58308109 Seminar: Predicting structured data (3 cr, 2 cu)

58308110 Seminar: Management of biological databases (3 cr, 2 cu)

The following courses will béectured in Finnish but we have prepared to offen
exercise group in Englishduring the term indicated below:
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AUTUMN 2007

581324 Introduction to the use of computers, 4 cr
582102 Introduction to computer science, 4 cr
581325 Introduction to programming, 5 cr

581326 Programming in Java, 4 cr

582101 Methods for software engineering, 4 cr
582206 Models of computation, 6 cr

581332 Concurrent systems, 4 cr

582203 Database application, 4 cr

58161 Data structures project, 4 cr

SPRING 2008

581324 Introduction to the use of computers, 4 cr
581328 Introduction to databases, 4 cr

58131 Data structures, 8 cr

58160 Programming project, 4 cr

581305 Computer organization |, 4 cr

581259 Software engineering, 4 cr

58110 Scientific writing, 10 cr (only for students majoringCi)
582202 Introduction to data communication, 4 cr

Descriptions of these courses (including the schedulepevavailable on their web pages.
An exercise group in English or some other advice mighaailable according to demand
for other courses, especially in sub-programmes Datantoioations software and
Distributed systems and data communication. It is plesgitrake the course User
Interfaces (582201) in English by special arrangementpgate exam) only.

Foreign Student Advisor:

Dept of Computer Science

PO Box 68 (Gustaf Hallstromin katu 2b)
FI-00014 University of Helsinki

Finland

fax. +358 9 191 51120

E-mail: fsa@cs.Helsinki.fi
http://www.cs.helsinki.fi/opiskelu/index.en.html

Teachers

Please contact teachers only during their office holthis.teachers’ offices are located at
the Department of Computer Science (Exactum, Kumpula canmfiise hours will be
held on 27 August-20 December 2007 in the autumn term and 14 J&0uisiigy 2008 in
the spring term. The exact schedules will be availabtee start of term on the web page
http://www.cs.helsinki.fi/ihmiset/vastaanottoajat.hemd by the office of each teacher, as
well as their home pages.

Ahonen-Myka, Helena,PhD.

Elomaa, Tapio,PhD, Adjunct Professor, Professor at Tampere Uniyeo$i echnology
Eloranta, Satu, PhLic, Asst.

Erkid, Hannu, PhD, Adjunct Professor, Lecturer
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Floréen, Patrik, PhD, Adjunct Professor, University Lecturer (on leaf@bsence),
Senior Researcher

Gionis, Aristides, PhD, University Lecturer, on leave of absence.

Gustafsson, JuhaMSc, Researcher.

Heikkinen, Tiina, PhD, Adjunct Professor.

Heinonen, Oskari,MSc, Assistant

Hoyer, Patrik, DSc (Tech), Post-doc Researcher.

Hurri, Jarmo, DSc (Tech), Post-doc Researcher.

Hyvarinen, Aapo, PhD, Adjunct Professor, University Lecturer, on leaf@absence,
Senior Researcher.

Hyvonen, Eero,DSc (Tech), Adjunct Professor, Professor at Helsinkvérsity of
Technology.

Hyvbnen, Saara,DSc (Tech).

Kangasharju, Jaakko, PhLic, Researcher.

Kangasharju, Jussi PhD, Professor.

Karvi, Timo, PhD, University Lecturer

Kaski, Samue| DSc (Tech), Adjunct Professor, Professor at Heldihkversity of
Technology.

Kekalainen, Jaana,DSocSc, Adjunct Professor, Professor at the UniyeodiTampere.
Kerola, Teemu,PhD, Lecturer

Kivinen, Jyrki, PhD, Professor

Kivioja Teemu, PhD, Researcher.

Koivisto, Mikko , PhD, Post-doc Researcher.

Kojo, Markku, MSc, Lecturer

Kontkanen, Petri, MSc, Researcher.

Koskimies, Kai, PhD, Adjunct Professor, Professor at Tampere Uniyeo$i echnology
Kujala, Teija, MSc, Amanuensis.

Kurhila, Jaakko, PhD, Professor

Kutvonen, Lea, PhD, Adjunct Professor, Professor

Kuuppelomaki, Paivi, MSc, Assistant

Karkkainen, Juha, PhD, University Lecturer

K&ariaginen Matti, PhD, Researcher.

Laakso, Sari A.,MSc, University Lecturer

Laine, Harri, PhLic, Lecturer

Laine, Tei, PhD, University Lecturer

Lehtonen, Miro, PhD, PhD Asst.

Leino, Antti, PhD, Asst.

Lemstrom, Kjell, PhD, Adjunct Professor, Academy Research Fellow.
Lindén, Greger, PhD, Research Coordinator.

Lindstrom, Jan, PhD.

Lokki, Heikki, PhLic, Lecturer

Manner, Jukka, PhD, Adjunct Professor, University Lecturer

Mannila, Heikki, PhD, Academy Professor.

Marttinen, Liisa, MSc, Asst.

Mielikainen, Taneli, PhD, Adjunct Professor.

Moen, Pirjo, PhD, University Lecturer

Mononen, Tommi, MSc, Researcher

Myllymaki, Petri, PhD, Adjunct Professor, Professor
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Makela, Matti, DSc (Techn), Professor Emeritus

Makinen, Veli, PhD, Adjunct Professor, Academy Research Fellow.
Niklander, Tiina, PhLic, Amanuensis (on leave of absence), Univetstturer.
Norta, Alexander, PhD, Researcher.

Nurmi, Otto, Dr.rer.pol., Lecturer.

Nurmi, Petteri, MSc, Researcher.

Nykénen, Matti, PhD, Adjunct Professor, Professor at the Univerditiuopio.
Orponen, Pekka,PhD, Adjunct Professor, Professor at Helsinki Univgrsf
Technology

Paakki, Jukka, PhD, Professor.

Pasanen, TomiPhD, University Lecturer

Perki6, Jukka, MSc, Asst.

Pienimaki, Anna, MSc, Asst (on leave of absence).

Pitkanen, Esa,MSc, University Lecturer.

Puustjarvi, Juha, PhD, Adjunct Professor, Professor at Lappeenranta tsityef
Technology.

Raatikainen, Kimmo, PhD, Professor

Roos, TeemyMSc, University Lecturer.

Rousu, Juho,PhD, Adjunct Professor, Professor.

Ruohomaa, Sinj MSc, Asst.

Ruokolainen, Toni,MSc, Asst.

Raiha, Kari-Jouko, PhD, Adjunct Professor, Professor at the Univerditfampere
Salmenkivi, Marko, PhD, Adjunct Professor, University Lecturer.

Sevon, Petteri,PhD, Researcher.

Silander, Tomi, MSc, Researcher.

Simola, Kimmo, MSc, Amanuensis.

Sippu, SeppoPhD, Professor

Soisalon-Soininen, EljasPhD, Adjunct Professor, Professor at Helsinki Univgrsf
Technology

Taina, Juha, PhD, University Lecturer

Takala, Tapio, DSc (Tech), Adjunct Professor, Professor at Helsinkvérsity of
Technology

Tarhio, Jorma, PhD, Adjunct Professor, Professor at Helsinki Univgrsf Technology
Tarkoma, Sasy PhD, Researcher.

Tienari, Martti, PhD, Professor Emeritus

Tirri, Henry, PhD, Professor (on leave of absence)

Toivonen, Hannu,PhD, Professor, Head of Department

Ukkonen, Esko,PhD, Professor, Research Director (HIIT).

Valmari, Antti, DSc (Tech), Adjunct Professor, Professor at Tampeieelsity of
Technology

Veijalainen, Jari, Dr.-Ing., Adjunct Professor, Professor at the Unitgrsf Jyvaskyla
Verkamo, Inkeri, PhD, Professor

Vihavainen, Juha,PhLic, Lecturer

Wikla, Arto, MSc, Lecturer

Viljamaa, Jukka, PhD, University Lecturer.

Yangarber, Roman,PhD, Professor.

Yu, Huizhen, PhD, Researcher.



