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Introduction:
This report describes the educational and research activities of the Digital Systems Laboratory at Helsinki University of Technology during the year 1992.
The educational and research activities of the Chair and of the Laboratory have
recently been concentrated upon the areas: specification, modelling, and analysis of
parallel and distributed digital systems and theoretical computer science.
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1

Personnel

The university resources of the Chair consist of one professor, one senior
assistant, one teaching assistant, a laboratory manager, and a secretary. A
heavy load of the teaching tasks is also set to a large number of the students
who, at the same time, are participating in the post-graduate education. The
need of more permanent personnel resources for management, teaching, and
research has been strongly felt during the whole history of the Chair.

1.1

University staff

Ojala, Leo

Prof.

Head of the Laboratory

Jiippinen, Harri

Ph.D.

Docent

Ukkonen, Esko

Prof.

Docent

Kangasniemi, Ulla

Mrs.

Laboratory Secretary

Lilius, Johan

Lie.Tech.

Laboratory Manager

Niemela, Ilkka

Lie.Tech.

Senior Assistant
on leave of absence
from 1.8.- 92

Tiusanen, Mikko

Lie.Tech.

Assistant
on leave of absence
until 30.6.-92
Senior Assistant as substitute
from 1.8.- 92

Varpaaniemi, Kimmo

M.Sc.Eng.

Assistant as substitute
1.1.-30.6, 1.8.- 31.12.- 92

1.2

Special lecturers

Heinonen, Rauno

Lie.Tech.

spring and autumn term

Kettunen, Esa

M.Sc.Eng.

spring term

also:

Lilius, cf. 1.1

spring and autumn term

Moslemie, cf. 1.4

spring and autumn term

Varpaaniemi, cf. 1.1

autumn term

Ostergard, cf. 1.4

spring and autumn term

-31.3

Part-time teaching assistants

Rajahalme, Jarno

Stud.Tech.

spring term

also:

Gronberg, Peter, cf. 1.4

spring and autumn term

Janhunen, Tomi, cf. 1.4

spring and autumn term

Nurmela, Kari, cf. 1.4

spring and autumn term

Rautila, Mika, cf. 1.4

spring and autumn term

Rintanen, Jussi, cf. 1.4

spring and autumn term

Viiisiinen, Pauli, cf. 1.4

autumn term

1.4

Researchers

Gronberg, Peter

Stud.Tech.

Research trainee
11.6.-31.6.- 92
Research assistant
1.9.-31.12.- 92

Husberg, Nisse

Lie.Tech.

Researcher
1.1.-30.4.-92

Janhunen, Tomi

Stud.Tech.

Research assistant
1.3.-31.12.-92

Moslemie, Abbas

Lie.Tech.

Researcher
1.1.-31.7.- 92

Nurmela, Kari

Stud.Tech.

Research assistant
1.6.-31.12.- 92

Rauhamaa, Marko

Lie.Tech.

Researcher
1.1.-31.8.-92

Rautila, Mika

Stud.Tech.

Research assistant
1.6.-31.12.- 92

Rintanen, Jussi

M.Sc.Eng.

Research assistant
1.2.-30.9.- 92
Researcher
1.1.-31.12.- 92

Varpaaniemi, Kimmo

M.Sc.Eng.

Research assistant
1. 7 .-31. 7.- 92
cf. also 1.1

- 4Viiisiinen, Pauli

Stud.Tech.

Research assistant
1.6.- 31.12.- 92

Ostergard, Patric

Lie.Tech.

Researcher
1.1.- 31.12.- 92

2

Educational activities

The aim of the education at the undergraduate level is to give students basic
insight into theoretical computer science and parallel and distributed digital
systems, as well as learning in applying the theoretical results to practice.
At the post-graduate level knowledge in the above-mentioned areas will be
completed further, especially in some particular theoretical questions.
In the following list, for each course it is given in parentheses: the code
according to the Study Programme of the University; the number of study
credits (abbr.by crt, one crt signifies 40 hours of effective work), abbreviations
spt, aut, and N / A express the spring term, autumn term, and non-availability
during the calendar year, respectively; and the name(s) of the lecturer(s) .

2.1

Theoretical computer science

Logic in Computer Science; Basics
(Tik-79.144; 2 crts, aut.; Moslemie)
Propositional and predicate calculus; syntax, semantics, and proof theory of these. Applications of logic in computer science, e.g. mechanical
theorem proving and logic programming.

Logic in Computer Science; Special Topics
(Tik- 79.145; 3 crts, spt; Lilius)
The basics of modal and epistemic logics: proof, model theory and
decidability results.

Foundations of Theoretical Computer Science
(Tik-79.147; 3 crts, spt.; Heinonen, Moslemie)
Basics of the theories of automata and formal languages. Computability
theory. Principal limitations of computers. Basics of discrete mathematics: abstract algebra, algorithms, graphs, combinatorics. Material
designed to cover also applications in computer science.

Automata and Formal Languages
(Tik- 79.151; 2 crts, spt.; Heinonen)

-5The topic varies each year. The topic in 1992: regular, context free, and
context sensitive languages. Fuzzy languages. Corresponding automata.
Parsing. Lindenmayer languages and systems.
Algorithms and Computability

(Tik- 79.153; 2 crts, aut.; Heinonen)
Models of computation. Complexity theory. The principles of construction of algorithms. Classification and reducibility of problems. Decidability.
Formal Description of Data Processing Systems

(Tik- 79.157; 2 crts, aut.; Lilius)
Fundamentals of category theory. Applications of category theory to
theoretical computer science.
Student Project in Theoretical Computer Science

(Tik-79.189; 3 crts, spt. & aut.)
An independent study in the field of theoretical computer science.
Special Course in Theoretical Computer Science

(Tik- 79.192; 2 crts, spt.; Kettunen)
The course focuses on some current application of theoretical computer
science. The topic varies from year to year. The topic in spring 1992:
specification of concurrent systems with the formal description techniques SDL and LOTOS in industrial development and production of
large parallel programs .
Special Course in Theoretical Computer Science

(Tik- 79.192; 2 crts, aut.; Ojala)
The course focuses on some current application of theoretical computer
science. The topic varies from year to year. The topic in autumn 1992:
the use of Temporal Logic to the specification and verification ofreactive
systems.
Seminar on Theoretical Computer Science

(Tik- 79.194; 2 crts, spt.; Ojala)
Selected topics in computer science: knowledge in distributed digital
systems; epistemic logic; applications to communication protocols.

- 6A Licentiate Course on Digital Systems Science
(Tik- 79.198, 10 crts, spt. & aut.; Ojala)
Topics of the spring term : Mathematical logic, specifically modal logics of knowledge and belief, the application of these to communication
protocols.
Topics of the autumn term: the modelling and analysis of parallel and
distributed digital systems: the UNITY notation of Chandy and Misra
Petri nets, process algebras, first order predicate calculus, and logics of
knowledge.

2.2

Parallel and distributed systems

Cryptography and Data Security
(Tik- 79.159; 3 crts, N / A; Saksa, Ostergard)
Need for data encryption. Various encryption methods and codes. Decryption.
Parallel and Distributed Digital Systems
(Tik- 79.179; 3 crts, aut.; Lilius, Tiusanen, Varpaaniemi)
Introduction to net theory. Net classes , their properties and analysis
techniques. Applications in modelling digital systems with nets. Process
algebras, specifically CCS, and its application to digital systems.
Parallel and Distributed Computation
(Tik- 79.184; 3 crts, spt. & aut.; Ostergard)
Validation, testing and formal specification of communication protocols.

2.3

The DISKO project

The Digital Systems Laboratory has participated in the DISKO project since
1990. The DISKO project is an education programme financed by the Nokia
Corporation and the Finnish Post and Tele Corporation. The aim of the
project is to offer college engineers of the two companies an opportunity to
achieve the degree of Master of Science in Engineering while working. The
programme is organized by the Centre for Continuing Education of Helsinki
University of Technology and some 100 engineers are participating.
The Digital Systems Laboratory has provided one course for this programme during 1992.
Foundations of Theoretical Computer Science
(Tik-79.147; 3 crts, spt.; Heinonen, Moslemie)

-7Basics of the theories of automata and formal languages. Computability
theory. Principal limitations of computers. Basics of discrete mathematics: abstract algebra, algorithms, graphs, combinatorics. Material
designed to cover also applications in computer science.

3

Research activities

The particular research topics and projects are described in the following
subsections. In the descriptions the members of the research groups are given
in parentheses, beginning with the leading or senior researcher.

3.1

Theoretical studies

Petri net research (Ojala, Husberg, Lilius, Moslemie, Tiusanen, Varpaaniemi)

The main research activities are concentrated on Petri nets, especially to the
theory and applications of high level nets. The particular research topics in
1992 are described in the following paragraphs.
• High level distributed transition systems in categories (Husberg)
A new formalism for concurrent systems using algebraic methods in
category theory has been developed. It uses composition in categories
to model the dynamics and the universal property of the product in
a category to model concurrency. This approach is based on a distributed transition graph which generates a category, a heterogeneous
algebraic theory, which has one-to-one relationship to Petri nets with arrow weights. Different kinds of interleaving behaviour, both sequential
and non-sequential, can be given as diagrams in the same category. The
non-interleaving behaviour is modelled by composable processes. These
are occurrence graphs seen as diagrams generating algebraic theories
related to the original category by certain theory morphisms. Composition of systems is defined using products to define the connecting places
and hiding mecchanism to synchronize transitions. Special theory morphisms preserve the behaviour and the distinguished places. The use
of algebraic theories also gives the possibility to specify the abstract
behaviour with the help of variables reducing the reachability graph substantially if the system has a large number of individuals.
• The analysis of algebraic high-level nets (Lili us)
A study of the semantics of algebraic high-level nets in terms of substitution systems was initiated. This involves a new definition of highlevel nets that allows for an easy generalisation to other annotation
formalisms than many-sorted algebra. A representation of invariants as

-8equations of a substitution system was established. Also the interpretation of linear logic formulae in terms of properties of algebraic high-level
nets was studied further.

• Towards a flexible structured high-level Petri net formalism (Moslemie )
The objective of this research activity has been to introduce a single
high-level Petri net formalism which supports both structured and flexible system modelling. The developed formalism is based on the wellknown Predicate/Transition nets and is associated with a set of equivalence transformations for semantic preserving symbolic manipulation of
net models (providing modelling flexibility) and structuring mechanisms
for producing large but comprehensible structured models.

• Static Analysis of Ada Tasking Programs (Tiusanen)
The research on static analysis of Ada tasking programs is interested in
methods to discover errors in Ada programs caused by the use of parallel processing- tasking- constructs. Here the Ada tasking program is
first abstracted to a finite state model of, basically, the control flow of
its tasks. The abstraction consists of ignoring the variables of th e program to a varying degree. Most of the approaches use a form of state
space generation, i.e. reachability analysis, as a method of analysis. The
research done related the various models used in the static analysis by
noting that these were used as notations for finite automata. Thi s gives
good prospects to relating also the other kinds of analysis applicable to
the models to each other. In the future the research will concentrate on
combining the various Petri net based analysis techniques and extending
them. Limiting the extent to which the variables are ignored is anot her
interesting future direction for which the use of high-level Petri nets can
serve as a good vehicle, since the variables are easily represented in such
a model.

• Stubborn set method (Varpaaniemi)
Reachability analysis is a powerful method to analyze concurrent and
distributed systems: using it we can easily check whether certain properties hold or not. If we are primarily interested in such properties as
the existence of deadlocks, we don't necessarily have to generate the
complete state space. One of the proposed methods to avoid generating the complete state space is Antti Valmari's stubborn set method ,
a reductive reachability generation method which eliminates redundant
interleavings of actions. For a Petri net, a stubborn set consists of transitions: at each marking, only the transitions in a chosen stubborn set
are fired. The method preserves all terminal states and the existence of
infinite transition sequences.

-9The so called incremental algorithm for computing stubborn sets may
produce stubborn sets that contain unnecessarily many enabled transitions because the algorithm contains nondeterministic choices. An
example has been found in which a bad choice strategy leads to the
complete state space having exponential number of states with respect
to the parameter of the system while a good choice strategy leads to
a reduced state space having only quadratic number of states. Some
heuristics for making the choices in the algorithm have been developed.
Applications of logic in computer science and engineering (Niemela,
Janhunen, Rintanen)
The research has concentrated on the theoretical foundations of knowledge
representation and it has been focused, in particular, on nonmonotonic reasoning, one of the key areas in knowledge representation. Autoepistemic logic ,
a leading formalization of nonmonotonic reasoning, is used as the basis of the
research.

• A unified framework for nonmonotonic reasoning (Niemela)
A new variant of autoepistemic logic has been developed. This variant
solves problems of earlier approaches related especially to weak groundedness . A novel finitary characterization of autoepistemic logic has been
developed. Using the finitary characterization new decidability and
complexity results on autoepistemic reasoning have been obtained and a
novel decision method for autoepistemic reasoning has been developed.
It has been shown how other leading formalizations of nonmonotonic
reasoning such as default logic, circumscription, logic programs , truth
maintenance systems, and forms of abduction can be understood as special cases of the new variant of autoepistemic logic. The study shows
that the new variant of autoepistemic logic can be seen as a unified
basis for a large range of forms of nonmonotonic reasoning which are
important in knowledge representation. The results imply also that the
new decision method developed for autoepistemic reasoning can serve
as a unified reasoning tool for a wide range of forms of nonmonotonic
reasoning.
From a practical point of view an important task is to develop forms of
nonmonotonic reasoning which can be implemented efficiently enough.
The complexity analysis of autoepistemic reasoning suggests novel approaches by clearly indicating the sources of complexity in nonmonotonic reasoning. Two interesting approaches have been investigated
centered on the notions of stratification and weakened negative introspection, respectively.

• Stratification (Niemela, Rintanen)

- 10 -

The notion of stratification was first introduced in the context of logic
programs. Here the notion is studied in the autoepistemic framework.
A general iterative decision method has been developed for stratified
autoepistemic reasoning. The general method yields a straightforward
technique for devising subclasses of stratified autoepistemic reasoning
with polynomial time decision procedures. This technique has been applied to devise two subclasses of stratified autoepistemic reasoning with
quadratic and linear time decision procedures, respectively. Utilizing
the established relationships between autoepistemic reasoning and other
forms of nonmonotonic reasoning, efficient decision methods can be developed for stratified cases of other formalizations of nonmonotonic reasoning. For example, linear time algorithms for stratified propositional
logic programs and truth maintenance systems have been obtained.

• Weakened negative introspection (Niemela, Janhunen)
A key source of complexity in nonmonotonic reasoning is related to
resolving potential conflicts among the default assumptions employed
during the reasoning steps. In autoepistemic reasoning making a default assumption amounts to performing a negative introspection step,
i.e. choosing to disbelieve a formula. There seems to be a direct dependence between the strength of the negative introspection principle
and the complexity of reasoning; how nonmonotonic reasoning can be
made computationally easier by weakening the negative introspection
principle is investigated. A novel principle for negative introspection
has been developed. It overcomes some of the weaknesses of the earlier approaches of Przymusinski and Kalinski. The approach is closely
related to the well-founded semantics of logic programs and some problems of the well-founded semantics can be eliminated by adopting the
new principle.
Construction methods in coding and design theory (Ostergard, Nur-

mela)
The aim of the research is to develop methods for constructing covering codes
and covering designs. Particular stress has been laid on computational methods. Among these, simulated annealing, a method applicable to combinatorial
optimization problems, has played a central role. It can as such successfully
be used to construct good small covering codes and covering designs. As for
covering codes, research has also been done on constructing large codes; the
two most important methods work as follows: old codes are partitioned and
combined to obtain a new code, and a new code is constructed by taking a
union of cosets of a linear code. Various other combinatorial and algebraic
methods have also been developed. These methods have been used to construct many record-breaking covering codes and covering designs. These can
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be used as football pools systems and lottery systems, respectively.

3.2

Technical projects

Maintaining the TTCN Compiler (Rauhamaa)
The compiler tc for the Tree and Tabular Combined Notation (TTCN, ISO/
IEC DIS 9646- 3) developed during the previous part of the project was applied to two large abstract test suites (ATSs) made by MoU CONIG for GSM
MAP layer entities. During the project, numerous syntactic and semantic
errors in the ATSs were corrected. The executable test suites (ETSs) built
using tc were successfully run against switches on the market.

4
4.1

Examinations and theses
Doctor of Technology
High Level Distributed Transition Systems in Categories

Husberg, Nisse:

4.2

Licentiate in Technology

Hiimiiliiinen, Marja-Liisa: Net Theoretic Methods in Design of Communication Protocols (in Finnish)
Laine, Antti:

The Analysis of a Communication Protocol Using
High Level Petri Nets

Pulkkinen, Unto:

On-Line Methods to Determine the Printability of
Paper (in Finnish)

Ostergard, Patric:

Constructions of Mixed Covering Codes

4.3

Master of Science in Engineering

Koskinen, Kimmo:

The Design of the Software of an Intelligent Payment Card (in Finnish)

Rintanen, Jussi:

Stratification and Tractability in Nonmonotonic
Reasoning

5
5.1

Conferences, tours, and visits
Conferences and tours

Ojala, Leo

The 4th Conference on Theoretical Aspects of Reasoning about Knowledge, Monterey, CA , 22.- 2.5.3.

l

- 12 13th International Conference on Application and
Theory of Petri Nets , 22.- 26.6. , Sheffie!, UK.
International Colloquium on Automata, Languages, and Programming 92 (ICALP 92), Vienna,
Austria, 12.- 17.7
11th Annual Symposium on Principles of Distributed Computing (PODC 92) , Vancouver, Canada,
9.- 12.8.
Concur 92, Port Jefferson , Long Island , 21.- 29.8.
International Workshop on Concurrency, Specification and Programming, 19- 21.11. , Berlin , Germany.

Husberg, Nisse

Program Committee meeting for the 13th International Conference on Application and Theory of
Petri Nets, 22.- 26.6., Sheffie!, UK, Gesellschaft fiir
Mathematik und Datenverarbeitung, Bonn, Germany, 14.- 18.3
8th Workshop on Mathematical Foundations of
Programming Semantics, Oxford, UK, 7.- 12.4.
4th Nordic Workshop on Program Correctness ,
Bergen, Norway, 2.- 4.11. (Presentation: On the
Relations between Petri Nets and Transition Systems: Composition and Synchronization.)
13th International Conference on Application and
Theory of Petri Nets , 22.- 26.6. , Sheffie!, UK .
International Workshop on Concurrency, Specification and Programming, 19- 21.11. , Berlin , Germany. (Presentation: Composition and Synchronization in High Level Distributed Transition Systems.)

Janhunen, Tomi

Summer School on Partial Semantics and NonMonotonic Reasoning, Linkoping , Sweden, 25.29.5.

Lilius, Johan

Oxford University, Programming Research Group ,
Oxford, UK , 17.1- 24.1. (invited by prof. J.
Goguen) .
8th Workshop on Mathematical Foundations of
Programming Semantics, Oxford , UK, 7.- 12.4.

- 13 Summer School on Partial Semantics and NonMonotonic Reasoning, Linkoping, Sweden, 25.29.5.
13th International Conference on Application and
Theory of Petri Nets, 22.- 26.6., Sheffiel, UK. (Presentation: High-Level Nets and Linear Logic.)
International Workshop on Concurrency, Specification and Programming, 19- 21.11., Berlin, Germany. (Presentation: On Invariants and Substitution Systems.)

Moslemie, Abbas

Gesellschaft fiir Mathematik und Datenverarbeitung, Bonn, Germany, 19.1.- 1.2. (invited by Dr.
H. Genrich).
13th International Conference on Application and
Theory of Petri Nets, 22.- 26.6., Sheffiel, UK.

Niemela, Ilkka

Summer School on Partial Semantics and NonMonotonic Reasoning, Linkoping, Sweden, 25.29.5. (Invited lecture: Autoepistemic Logic as a
Basis for Automating Nonmonotonic Reasoning.)
4th International Workshop on Nonmonotonic
Reasoning, 28.-31.5.
Suomen Tekoalytutkimuksen paivat 1992 (STeP92), Espoo, Finland, 9.- 11.6. (The Finnish Artificial Intelligence Conference 1992; presentation:
A Decision Procedure for Stratified Autoepistemic
Logic, with Rintanen.)
Workshop on Theoretical Foundations of Knowledge Representation and Reasoning, Vienna, Austria, 3.- 4.8. (Presentation: On the Impact of
Stratification on the Complexity of Nonmonotonic
Reasoning, with Rintanen.)
10th European Conference on Artificial Intelligence, Vienna, Austria, 3.- 7.8. (Presentation: A
unifying framework for nonmonotonic reasoning.)
Third International Conference on Principles
of Knowledge Representation and Reasoning ,
Boston, MA, 23.-31.10. (Presentation: On the
Impact of Stratification on the Complexity of Nonmonotonic Reasoning, with Rintanen.)
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Rauhamaa, Marko

12th International Symposium on Protocol Specification, Testing, and Verification, Lake Buena
Vista, FL, 22.-25.6.
4th Workshop on Computer Aided Verification,
Montreal, Canada, 29.6.- 1.7.

Rintanen, Jussi

Summer School on Partial Semantics and NonMonotonic Reasoning, Linkoping, Sweden, 25.29.5.
Suomen Tekoalytutkimuksen paivat 1992 (STeP92), Espoo, Finland, 9.- 11.6. (The Finnish Artificial Intelligence Conference 1992; presentation:
A Decision Procedure for Stratified Autoepistemic
Logic, with Niemela.)
Workshop on Theoretical Foundations of Knowledge Representation and Reasoning, Vienna, Austria, 3.-4.8. (Presentation: On the Impact of
Stratification on the Complexity of Nonmonotonic
Reasoning, with Niemela.)
10th European Conference on Artificial Intelligence, Vienna, Austria, 3.-7.8.
Third International Conference on Principles
of Knowledge Representation and Reasoning,
Boston, MA, 23.- 31.10. (Presentation: On the
Impact of Stratification on the Complexity of Nonmonotonic Reasoning, with Niemela.)

Tiusanen, Mikko

13th International Conference on Application and
Theory of Petri Nets, 22.- 26.6., Sheffie!, UK.
International Workshop on Concurrency, Specification and Programming, 19-2 1.11., Berlin , Germany. (Presentation: On Models for Static Analysis of Ada Tasking Programs.)
Sulautetut ja reaaliaikaiset jarjestelmat , Espoo,
Finland, 6.11. (Symposium on Embedded and
Real-Time Systems arranged by the Finnish Artificial Intelligence Society.)

Varpaaniemi, Kimmo

13th International Conference on Application and
Theory of Petri Nets, 22.- 26.6 ., Sheffie!, UK. (Tool
presentation: PROD, a Reachability Analysis Tool
for PrT-nets. Project presentation: The Stubborn
Set Method in Practice.)

- 15 International Workshop on Concurrency, Specification and Programming, 19- 21.11., Berlin, Germany. (Presentation: On Choosing a Scapegoat in
the Stubborn Set method.)

Ostergard, Patric

21th Nordic Congress of Mathematicians, Lulea,
Sweden, 8.- 12.6. (Presentation: On the Construction of Mixed Covering Codes.)
1st Upper Michigan Combinatorics Workshop ,
Michigan, 5- 8.8.1992. (Presentation: On the Construction of Covering and Error-Correcting Codes
by a Matrix Method.)
Symposium on Discrete Mathematics and its Applications, Eindhoven, the Netherlands, 31.8.- 2.9.
(Presentation: On the Football Pool Problem for
11 and 12 Matches.)

5.2

Visiting scholars

Yoeli, Michael, Dr., Professor (emeritus), Technion, Israel Institute of Technology, Haifa, Israel, 13.- 19.9.1992. (gave four lectures titled "Synthesis of
the Control Part of Self-Timed Systems", "Formal Verification of Modular
Networks", "Synthesis of Modular Networks from Petri-Net Specifications" ,
and "Synthesis of Delay-Insensitive Circuits from Trace Graphs", in a joint
series of lectures on self-timed systems together with Dr. Varshavsky).
Varshavsky, Victor I., Dr., Research and Development Co-operative Trassa,
St. Petersburg, Russia, 13.-19.9. (gave four lectures titled "Change Diagrams
and Their Relationship to Petri Nets and Other Models for Goals of Analysis and Synthesis", "Logical and Modular Synthesis from Change Diagrams
with FORCAGE Software System", "Non-Muller Self-Timing: Wire-DelayInsensitive Circuits and Systems with Current Sensors", and "Recursive Synthesis of Delay-Insensitive Circuits and Other Design Skills in Self-Timing"
in a joint series of lectures on self-timed systems together with Dr. Yoeli).
Degano, Pierpaolo, Dr., Professor, Universita di Parma, Italy, 1.- 4.12. (gave
a lecture titled "A Categorical View of Action Rafinement").
Kocay, William, Dr., Professor, University of Manitoba, Winnipeg, Canada.,
27.8.
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6
6.1

Documents
Journal articles

Ilkka Niemela: On the Decidability and Complexity of Autoepistemic Reasoning, Fundamenta Informaticae 17 (1992) 1- 2, 117-155.
Patric Ostergard: Further Results on (k, t)-subnormal Covering Codes, IEEE
Transactions on Information Theory 38 (1992) 1, 206-210.

6.2

Conference papers

Ilkka Niemela: A Unifying Framework for Nonmonotonic Reasoning; Proceedings of the 10th European Conference on Artificial Intelligence (Vienna, Austria, August 3-7, 1992), John Wiley, Chichester, UK, August 1992; pp. 334338.
Ilkka Niemela: Autoepistemic Logic as a Basis for Automating Nonmonotonic
Reasoning; Lecture Notes of the Summer School on Partial Semantics and
Non-Monotonic Reasoning (Link6ping, Sweden, May 25- 29, 1992); invited
lecture.
Ilkka Niemela and Jussi Rintanen: On the Impact of Stratification on the
Complexity of Nonmonotonic Reasoning; in Proceedings of the Third International Conference on Principles of Knowledge Representation and Reasoning,
Morgan Kaufmann Publishers, Cambridge, MA, October 1992; pp. 627- 638.
An extended abstract also appears in Workshop Notes of the Workshop on
Theoretical Foundations of Knowledge Representation and Reasoning, Vienna, Austria, August 3- 4, 1992.
Ilkka Niemela and Jussi Rintanen: A Decision Procedure for Stratified Autoepistemic Logic; In Suomen Tekoalytutkimuksen paivat 1992, vol. 1: Esitelmat; pp. 202- 211.
Nisse Husberg: On the Relations between Petri Nets and Transition Systems:
Composition and Synchronization; 4th Nordic Workshop on Program Correctness, Bergen, Norway, 2- 4.11.1992.
Nisse Husberg: Composition and Synchronization in High Level Distributed
Transition Systems; International Workshop on Concurrency, Specification
and Programming, 19- 21.11., Berlin, Germany. Submitted for publication.
Johan Lilius: High-Level Nets and Linear Logic; in Kurt Jensen (Ed.) , Proceedings of the 13th International Conference on Application and Theory of
Petri Nets, Sheffield, UK, Lecture Notes in Computer Science 616, SpringerVerlag, Berlin 1992; pp. 310- 319.

- 17 Johan Lilius: On Invariants and Substitution Systems; International Workshop on Concurrency, Specification and Programming, 19- 21.11., Berlin, Germany. Submitted for publication.
Mikko Tiusanen and Tadao Murata: Graph Models for Static Analysis of
Ada Tasking Programs; Proceedings of the 9th Discrete Event Systems Workshop of SICE, and Software-and-Discrete-Structure SIG of IEICE, Hiroshima,
Japan, 21.7.1992; pp. 141- 150.
Mikko Tiusanen: On Models for Static Analysis of Ada Tasking Programs;
International Workshop on Concurrency, Specification and Programming, 1921.11., Berlin, Germany. Submitted for publication.
Kimmo Varpaaniemi and Marko Rauhamaa: The Stubborn Set Method in
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