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Preface  

The Workshop on Parallel Algorithms for Irregularly Structured Problems - 
Irregular '95 - is the second in the series, started in Geneva in 1994, that ad- 
dresses issues related to deriving efficient parallel solutions to irregularly struc- 
tured problems. This series of meetings is intended to foster cooperation between 
theoreticians and practitioners of the field. The former study models and design 
and analysis of parallel algorithms while the latter still face inefficient perfor- 
mance of parallel solutions to concrete problems in science and industry, mainly 
because of irregular structures. 

The scientific program of Irregular '95 consists of five sessions divided in 
four main streams, namely, Programming Methods gr Compiling Techniques, 
Mapping & Scheduling, Applications, and Optimization. Each of the three days 
of the workshop presents, in addition, an invited lecturer, expert on that day's 
theme. The contributed papers published in these proceedings were selected by 
the Program Committee on the basis of referee reports. Each paper appearing 
in these proceedings was reviewed by at least three referees who judged the 
papers for originality, quality and consistency with the themes of the conference. 
Comments from the referees were sent to authors to aid in the preparation of final 
manuscripts. Due to the high level of the submissions, eight short contributions 
were accepted in addition to the twenty regular ones. We wish to thank all of 
the authors who responded to the call for papers, our invited speakers, all of the 
referees, and the members of the Program Committee: 

A. Apostolico, Padova &: Purdue 
M. Cosnard, Lyon 
T. Hagerup, Saarbrucken 
B. Monien, Paderborn 
S. Ranka, Syracuse 
J. Saltz, Maryland 
P. Thanisch, Edinburgh 

H. Burkhart, Basel 
A. Gerasoulis, Rutgers 
V. Kumar, Minnesota 
P. Panagiotopoulos, Thessaloniki 
J.-L. Roch, Grenoble 
J. Szwarcfiter, Rio de Janeiro 
M. Valero, Barcelona 

We are grateful to the European Association for Theoretical Computer Sci- 
ence, and to the Special Interest Group "Irregular" of the International Federa- 
tion of Information Processing (IFIP) for their sponsorship, and to the PRC PRS 
of the French CNRS, the CNRS, the Conseil G~n~ral du RhSne, the University 
of Geneva, and the Laboratoire de l'Informatique du Parall~lisme for financial 
support. We would like to thank particularly the members of the Organizing 
Committee consisting of P. Berthomd, T. Duboux, V. Roger and S. Ubeda; and 
all of those who helped Irregular '95 to be a successful event. Finally, we are 
grateful to the Laboratoire de l'Informatique du Parall41isme and the Ecole Nor- 
male Sup~rieure de Lyon for providing secretarial support and facilities for the 
Conference. 

September 1995 A. Ferreira, J. Rolim 



P r e f a c e  

Le colloque I R R E G U L A R  '95 sur l'Algorithmique Parall~le pour Pro- 
blames Irr~guliers est le second d'une s~rie, ddbut~e h Gen~ve en 1994, qui s'in- 
t~resse ~ la production de solutions parallhles efficaces pour des probl~mes 
structure irr~guli~re. Cette s~rie de rencontres a pour but d'augmenter la colla- 
boration entre utilisateurs et th~oriciens du domaine. 

Le programme scientifique d'Irregular'95 comporte cinq sessions r~parties 
dans quatre grands th~mes : M~thodes de programmation et techniques de com- 
pilation; Placement et ordonnancement; Applications; et Optimisation. De plus, 
chaque jour du colloque d~bute par l'expos~ d'un conf~rencier invite, expert dans 
le th~me du jour. Les contributions publi~es dans ces actes ont ~t~ s~lectionndes 
par le Comit~ de Programme au vu des conclusions des rapporteurs. Chaque 
article present dans ces actes a gt~ ~valug par au moins trois rapporteurs qui ont 
jug~ de l'originalit~, de la qualit~ et de l'addquation du texte avec les th~mes du 
colloque. Les commentaires des rapporteurs ont ~t~ transmis aux auteurs pour 
les aider dans la preparation des versions d~finitives. En raison du haut niveau 
des articles soumis, huit contributions courtes ont ~t~ retenues en compl~ment 
des vingt articles principaux. Nous tenons h remercier tousles auteurs qui ont 
r~pondu k l'annonce du colloque, nos conf~renciers invites, l'ensemble des rap- 
porteurs ainsi que les membres du Comit~ de Programme qui ~tait compos~ 
d e  : 

A. Apostolico, Padova~Purdue 
M. Cosnard, Lyon 
T. Hagerup, Saarbrucken 
B. Monien, Paderborn 
S. Ranka, Syracuse 
J. Saltz, Maryland 
P. Thanisch, Edinburgh 

H. Burkhart, Basel 
A. Gerasoulis, Rutgers 
V. Kumar, Minnesota 
P. Panagiotopoulos, Thessaloniki 
J.-L. Roch, Grenoble 
J. Szwarcfiter, Rio de Janeiro 
M. Valero, Barcelona 

Nous sommes reconnaissants ~ I'EATCS (European Association for Theo- 
retical Computer Science) et ~ I'IFIP (Special Interest Group Irregular of the 
International Federation of Information Processing) pour leurs soutiens, et au 
PRC PRS du CNRS, au CNRS lui-m~me, all Conseil G~n~ral du Rh6ne, ~ l'Uni- 
versit~ de Gen~ve et au Laboratoire de l'Informatique du Parall~lisme pour leurs 
apports financiers. Enfin, nous voulons particuli~rement remercier les membres 
du comit~ d'organisation compos~ de P. Berthom~, T. Duboux, V. Roger et 
S. Ubeda ainsi que tous ceux qui ont permis ~ Irregular'95 d'etre un succ~s, 
avec en particulier, le Laboratoire de l'Informatique du Parall~lisme et l'Ecole 
Normale Sup~rieure de Lyon pour la mise ~ disposition des moyens logistiques 
ndcessaires au colloque. 

Septembre 1995 A. Ferreira, J. Rolim 



Contents 

P r o g r a m m i n g  Methods  & Compil ing Techniques 

Regular Versus Irregular Problems and Algorithms 
T. Gautier, J.L. Roch, G. Villard* 

Algorithmic Skeletons for Adaptive Multigrid Methods 
G.H. Botorog, H. Kuchen 

Run-Time Techniques for Parallelizing Sparse Matrix Problems 
M. Ujaldon, S.D. Sharma, J. Saltz, E.L. Zapata 

Fast Execution of Irregularly Structured Programs with Low 
Communication Frequency on the Hypercube 
V. Auletta, A. Negro, V. Scarano 

Run-Time Parallelization of Irregular DOACROSS Loops 
V.P. Krothapalli, T. Jeyaraman, M. Giesbrecht 

27 

43 

59 

75 

Mapp ing  & Schedul ing 

Instruction Scheduling and Global Register Allocation for SIMD 
Multiprocessors 
B. Hao, D. Pearson 

General Bounds for the Assignment of Irregular Dependency Graphs 
S. Manoharan 

A New Scheme for Dynamic Processor Assignment for Irregular 
Problems 
R.K. Sen 

An Efficient Mean Field Annealing Formulation for Mapping 
Unstructured Domains to Hypercubes 
C. A ykanat, [. Haritao~lu 

Partitioning & Mapping of Unstructured Meshes to Parallel Machine 
Topologies 
C. Walshaw, M. Cross, M.G. Everett, S. Johnson, K. McManus 

Integrating Software Pipelining and Graph Scheduling for Iterative 
Scientific Computations 
C. Fu, T. Yang, A. Gerasoulis 

81 

87 

99 

115 

121 

127 



IX 

Approximation .Algorithms for Time Constrained Scheduling 
K. Jansen, S. Ohring 

On the Scope of Applicability of the ETF Algorithm 
C. Boeres, G. Choehia, P. Thanisch 

Optimal Mapping of Neighbourhood-Constrained Systems 
F.M.G. Franfa, L. Faria 

143 

159 

165 

Applications 

Parallel Processing in DNA Analysis 
C.R. Cantor*, T. Sano, N.E. Broude, C.L. Smith 

Solving Computational Fluid Dynamics Problems on Unstructured 
Grids with Distributed Parallel Processing 
P.W. Grant, M.F. Webster, X. Zhang 

Parallel Decomposition of Unstructured FEM-Meshes 
R. Diekmann, D. Meyer, B. Monien 

Massively Parallel Approximation of Irregular Triangular Meshes 
with G 1 Parametric Surfaces 
M.A. Garcia 

Distributed Symbolic Computation with DTS 
T. Bubeck, M. Hiller, W. Kiichlin, W. Rosenstiel 

A Parallel Processing Paradigm for Irregular Applications 
A. Das, L.E. Moser, P.M. Melliar-Smith 

Load Balancing Strategies for a Parallel System of Particles 
S. Miguet, J.-M. Pierson 

A Reconfigurable Parallel Algorithm for Sparse Cholesky Factorization 
A. Benaini, D. Laiymani, G.R. Perrin 

Adapted Wavelet Analysis on Moderate Parallel Distributed Memory 
MIMD Architectures 
A. Uhl 

A New Parallel Approach to the Constrained Two-Dimensional 
Cutting Stock Problem 
S. TsehSke, iV. HolthSfer 

171 

187 

199 

217 

231 

249 

255 

261 

275 

285 



X 

Using the PRoSET-Linda Prototyping Language for Investigating 
MIMD Algorithms for Model Matching in 3-D Computer Vision 
W. Hasselbring, R.B. Fisher 

Optimization 

Parallel Search for Combinatorial Optimization: Genetic Algorithms, 
Simulated Annealing, Tabu Search and GRASP 
P. M. Pardalos ~, L. Pitsoulis, T. Mavridou, M.G.C. Resende 

Better Algorithms for Parallel Backtracking 
P. Sanders 

Parallel Game Tree Search on SIMD Machines 
1t. Hopp, P. Sanders 

Asynchronous Parallel Branch and Bound and Anomalies 
A. de Bruin, G.A.P. Kindervater, H.W.J.M. Trienekens 

Fast Priority Queues for Parallel Branch-and-Bound 
P. Sanders 

A Parallel Formulation for General Branch-and-Bound Algorithms 
R. Corr~a 

301 

317 

333 

349 

363 

379 

395 

* Invited speaker 


