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Foreword 

This volume resulted from the Third DIMACS Implementation Challeng e which 
was conducte d a s par t o f the 1993-199 4 Specia l Yea r o n Paralle l Algorithms . Th e 
implementation challenge s hav e becom e a  regula r par t o f DIMAC S program s an d 
the cente r i s proud t o sponso r an d hos t them . 

We ar e ver y gratefu l t o Sandee p Bhat t an d Pangfen g Liu , hi s assistan t i n 
this work , fo r thei r wor k t o pla n th e challeng e an d coordinat e th e wor k o f man y 
individual projects . Sandee p Bhat t als o earn s ou r appreciatio n fo r th e additiona l 
work o f editin g thi s volum e an d bringin g i t t o fruition . W e ar e als o thankfu l t o 
David Culler , Davi d S . Johnson, Lennar t Johnnson , an d Charle s Leiserson for thei r 
assistance a s a  steerin g committe e fo r th e year' s activities . 

DIMACS gratefull y acknowledge s th e generou s suppor t tha t make s thes e pro -
grams possible . Th e Nationa l Scienc e Foundation throug h it s Scienc e and Technol -
ogy Cente r program , th e Ne w Jerse y Commissio n o n Scienc e an d Technology , an d 
DIMACS partner s a t Rutgers , Princeton , AT& T Labs , Bel l Labs , an d Bellcor e al l 
generously supporte d th e Specia l Year an d th e Implementatio n Challenge . 

Fred S . Robert s 
Director 

Bernard Chazell e 
Co-Director fo r Princeto n 

Stephen R . Mahane y 
Associate Directo r 
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Preface 

The pas t decad e witnesse d th e developmen t o f paralle l computer s whic h wer e 
successfully use d t o solv e large-scal e numerica l problems , typicall y arisin g fro m 
scientific an d engineerin g applications . Th e us e o f massiv e parallelis m i n non -
numerical application s receive d considerabl y les s attention . However , thi s perio d 
also witnessed a  flurry of research in the design of algorithms for discrete combinato-
rial applications . Despit e th e larg e body o f theoretical wor k on paralle l algorithm s 
for combinatoria l problems , i t wa s unclear wha t kind s o f parallel algorithm s woul d 
be effective i n practice, and how well these would compete with standard sequentia l 
algorithms. 

The Thir d Annua l DIMAC S Implementatio n Challeng e wa s formulate d wit h 
the vie w to provid e a  foru m fo r a  concerte d effor t t o stud y effectiv e algorithm s fo r 
combinatorial problems , an d t o investigat e opportunitie s fo r massiv e speedup s o n 
parallel computers . Th e challeng e include d tw o proble m area s fo r researc h study : 
(a) tre e searchin g algorithms , use d i n gam e searc h an d combinatoria l optimizatio n 
for example ; an d (b ) algorithm s fo r spars e graphs . 

Participants a t site s i n th e U.S . an d Europ e undertoo k project s durin g th e 
period fro m Novembe r 199 3 to Octobe r 1994 . Th e Challeng e workshop was held a t 
DIMACS o n Octobe r 1 7 and 18 , 1994 . Followin g th e workshop , participant s wer e 
encouraged t o share tes t instance s where possible, to rework thei r implementation s 
in ligh t o f th e feedbac k a t th e workshop , an d t o submi t a  final  repor t fo r th e 
proceedings. Nin e paper s wer e selecte d fo r thi s volume . 

Approximately 5 0 researcher s attende d th e workshop ; ther e wer e 1 7 projec t 
presentations, 7  invite d talks , an d a  pane l discussion . Th e specifi c applicatio n 
problems presente d a t th e worksho p include d connecte d component s an d shortes t 
paths i n graphs , geometri c clusterin g an d dominance , grap h partitioning , AT-bod y 
algorithms fo r astrophyiscs , branch-and-boun d techniques , an d massivel y paralle l 
chess. Th e invite d presentation s focused  o n topics ranging from goo d experimenta l 
methodology (Gu y Blelloch , Davi d Johnson) ; th e interpla y betwee n modeling , al -
gorithm design , an d implementatio n (Davi d Culler) ; and specifi c application s suc h 
as factoring (Arje n Lenstra) , traveling salesma n (Davi d Applegate) , an d mes h par -
titioning (Shanghu a Teng , Zdene k Johann) . 

The exper t assistanc e o f the DIMAC S staf f i n hosting an d arrangin g th e work -
shop i s gratefull y acknowledged . Th e NS F ST C gran t supporte d Pangfen g Li u 
as a  DIMAC S post-doctora l fello w t o hel p coordinat e th e Challenge . Thank s t o 
Pangfeng fo r hi s efforts , an d als o to th e res t o f the Challeng e Steerin g Committee , 
which included David Culle r (U C Berkeley), David Johnson (AT& T Labs), Lennar t 
Johnsson (Univ . o f Houston) an d Charle s Leiserso n (MIT) . 

Sandeep Bhat t 
November 199 6 
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