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PREFACE

This volume containe the selected papers for the Parcella 88 -~ The
Fourth International Workeshop "Parallel Processing by Cellular Automa-

ta and Arraye” was held in Berlin, October 17 - 21, 1988.

The profile of Parcella-workshop series is focused on problems of
processing by regular structures, i. e. their "flexibilization” or
adapting to “irregular” algorithms on the one hand and, closely
related to this, on the "regularization” of algorithms for their
embedding into regular structures. It seems that these problems will
have an increasing priority within the list of central problems in
parallelization and will determine the profile of Parcella for the
next years.

This workshop - the first of this type in the socialist countries -
has gathered, as 1its predecessors, many s8cientists engaged and
interested in this field. However, the organizers are of the opinion
that some steps forward were taken as compared to the foregoing
Parcella e.g. the size of the Parcella-community has increased, so
that parallel sessions had to be held for the first time in our short
Parcella-history, and tge volume cof the proceedings has increased,
too. Nevertheless, the editors had to reject more than 50 % of all
papers submitted so that many of them, although of good quality, could
be accepted for oral presentation only.

The organizers and promoters of +the foregoing Parcella-events,
T. Legendi and G. Wolf, has welcomed U. Schendel from Freie

Universitaet (Berlin-Weest) as the third chairman at Parcella 88. They



are sure that this decision will support the future development
immensely. They will make great efforts to provide a stimulating
atmosphere and a fruitful exchange of ideas at this workshop and, by
thie, help to establish international cooperation in this highly
dynamical field of research.

The work to be done by the Chairmen and Editorial Board with
T. Legendi (Szeged), U. Schendel (Berlin-West) and G. Wolf (Berlin)
wae supported by the International Program Committee, consisting of
v Aladyev ( Tallinn), A. Albrecht (Berlin), W. Haendler (Erlangen),
C. Jesshope (Southampton), A. Jugel (Dresden), N. Kasabov (Scfia),
E. Katona (Szeged), V. Kotov (Novosibirsk), ©&. Levialdl (Rome),
I. Miklosko (Bratislava), D. Parkinson (London), A. Rosenfeld
(Pittsburgh), I. Toth (Szeged), J.-R. BSack (Ottawa), P. Spirakis
{(Patras), L. Uhr (Madison), R. Vollmar (Braunschweig), K. Voss (Jena),
W. Wilhelmi (Berlin), G. Wunsch (Dresden) and C. K. Yap (New York).
The chairmen would 1like to express their special thanks to
Prof. Haendler and Prof. Vollmar for their kindness and help
especially. They are very glad to welcome Prof. Haendler as honorv
lecturer.

The editors want to thank all contributors for their support to an
interesting scientific program of high quality, and thank are alsc due
to all authors who submitted papers for the proceedings even it they
could not be accepted.

Finally, the editors are grateful to Prof. Dr. sc. V. Kempe, Director
of the supporting institute, the Central Institute for Cybernetics and
Information Processes of the Academy of Sciences of the G.D.R., as the
scientific adviser, and to Prof. Dr. sc. H. Fuchs, the Deputy
Director of this institute, for their untiring efforts in helping to
organize the workshop, as well as to Dr. Hoeppner and Ms. Dipl.-Math.
Reiher from Akademie-Verlag and Dr. Woessner from Springer-Verlag as
the publishing houses providing excellent conditions for the edition

of this volume.



The local chairman wants to express his thankes to Dr. Creutzburg as the
Head of the International Basic Laboratory “Image Processing and Com-
putergraphics”™ for giving excellent conditions to prepare the workshop
and to Prof. Wilhelmi for his help in preparing the scientific pro-
gramme.

Furthermore, our thanks are due to Mrs. S. Boettcher, Mrs. I.’ Schubert
and Mrs. M. Stabrey and the whole organizing staff, who did the main
organizational work in the background.

Hoping to have provided the best conditions possible for Parcella 88

we look forward to a Parcella 90, ae the event to follow.

T. Legendi U. Schendel G. Wolf
{local chairman)



TABLE OF CONTENTS

INVITED PAPERS

0

H&ndler (Erlangen)
Multiprocessor arrays: Topology, efficiency and fault-
tolerance

Aladyev, A. Krasnoproshina, V. Kryschanovskii (Tallinn, Kiev)

Unsolved theoretical problems in homogeneous structures

Albrecht (Berlin)
On simultaneous realizations of Boolean functione, with
apprlications

L. Bandman, §S.V. Piskunov (Novosibirsk)
Parallel microprogramming as a tocl for multi-micropro-
cesgsor systems

Dehne, J.-R. Sack (Ottawa)
A survey of parallel computational geometry algorithms

Géassel, V.V. Kaversnev, B. Rebel (Berlin)
Parallel memories for straight line and rectangle access

Jeashope, P. Miller, J. Yantchev (Southampton)
Programming with active data

Kacsuk (Budapest)
Prolog implementations for cellular architectures

.E. RKotov (Novosibirsk)

Modular highly-parallel computation and architectures

Schendel (Berlin-West)
Parallel computation and supercomputers and applications

.G. Spirakis (Patras)
Fast parallel algorithms and the complexity of parallielism

(Basic issues and recent advances)

Uhr (Madison)
Process-structured architectures to transform information
flowing through

15

33

51

&7

73

89

131

147

157

177

191



R. Vollmar (Braunschweig)
Basic research for cellular processing

W. Wilhelmi (Berlin)
Parallel algorithms in image processing

SUBMITIED PAPERS

V. Beiu (Bucharest)
VLSI arrays implementing parallel line-drawing algorithms

R. Creutzburg (Berlin)
Parallel conflict-free optimal access to complete extended
q-ary trees

D.J. Evans, G.M. Megson {(Loughborough)
Systolic preconditioning algorithme for the Jacobi itera-
tive solution of sparse linear systems

G. Fritsch, J. Volkert (Erlangen)
Multiprocessor systems for large numerical applications

M. A. Frumkin (Moscow)
Systolic array for eigenvalue of Jacobl matrix

E. Katona (Szeged)
A transitive closure algorithm for a 16-state cellprocessor

E. Kdrner, M. Gross, A. Richter, H. Shimizu (Ilmenau, Tokyo)
Control of sensory processing - a hypothesis on and simu-
lation of the architeature of an elementary cortical pro-
Cessor

=

Kunde (Munich)
Bounds for l-selection and related problems on gridse of
processors

Ch. Meinel, P. Zienicke (Berlin)
Recursive design of communication schemes for parallel
computation with R E L A € S

K. Palagyi (Szeged)
Solution of dense systems of linear equations using
cellular processors

10

205

223

241

248

256

266

274

285

291

288

308

311



Petkov (Berlin)
Running order statistics on & bit-level systolic array

Péschel, F. W&chter, F. BS8rner (Berlin)
Realization of sets of permutations by permutation networks

. Pbschel, W. Ebeling, T. Boseniuk (Berlin)

Simulation of learning networks

Schmeck, A. Dittrich (Kiel)
Given's rctation on an instruction systolic array

Tensi (Munich)
Worst case analysis for reducing algorithms on instruction
systolic arrays with simple instruction sets

Toth (Szeged)
Self-checking progessing elements in cellular arrays

Trobec (Ljubljana)
Cellular diagnostic in parallel systems

Uhlig (Mittweida)
Reliable networke for Boolean functions with small comple-

xity

K.-H. Zimmermann (Bayreuth)

Pipeline-automata ~ a model for acyclic systolic systems

317

326

340

347

353

360

11



INVITED PAPERS




