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Logic Programming

ÅDefinite programs
ïcollection of first-order Horn clauses

reachable(X) :- edge(Y,X), reachable(Y).

ïsemantics based on least Herbrand model

ÅNormal programs
ïenter negation as failure

color(X,red) :- node(X), not color(X,blue).

ïseveral alternative semantics
Åwell-founded semantics [XSB, tabling]

Åanswer set semantics [Answer Set Programming]
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Logic Programming: Systems

ÅDefinite Programs (Prolog/CLP)

ïSLD-resolution

ïWAM-based

ÅAnswer Set Programs

ïbottom-up execution models (answer = set)

Åvariations of DPLL

Åmapping to SAT
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Logic Programming: WAM
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LP and Parallelism

ÅLP considered suited for parallel execution 
since its inception

ïKowalski ñLogic for Problem Solvingò (1979)

ïPollardôs Ph.D. Thesis (1981)

ÅInterest spawned by

ïLP Declarative Language 
Limited or No Control Limited Dependences 
Easy Parallelism

ïEverlasting myth of ñLP = slow executionò
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LP and Parallelism

ÅSeveral good surveys
J. Chassin de Kergommeaux, P. Codognet.(1994) ñParallel logic 

programming systems,ò ACM Computing Surveys, 26(3).

V. Santos Costa. (2000) ñParallelism and Implementation Technology for 

Logic Programming Languages,ò Encyclopedia of Computer Science and 

Technology, Vol. 42.

G. Gupta, E. Pontelli, M. Hermenegildo, M. Carlsson, K. Ali. (2001) ñParallel 

Execution of Logic Programs,ò ACM TOPLAS, 23(4).
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The Past

ÅApproaches

ïExplicit Schemes

Åmessage passing primitives (e.g., Delta-Prolog)

Åblackboard primitives (e.g., Jinni, CIAO Prolog)

Ådataflow/guarded languages (e.g., KLIC)

ïImplicit Schemes

ïHybrid Schemes
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Models of Parallelism

while(Query not empty) do

selectliteralB from Query

repeat

selectclause(H:-Body) from Program

until ( unify(H,B)  or no clauses left)

if (no clauses left) thenFAIL

else 

= MostGeneralUnifier(H,B)

Query = ((Query \ {B}) Body)

endif

endwhile
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Unification Parallelism

ÅParallelize term-reduction stage of unification

ÅNot a major focus

ïfine grained

ïdependences ïcommon variables

ïSIMD algorithms (e.g., Barklund & Millroth)

New Mexico State University

1 1

1 1( , , ) ( , , )n n

n n

t s

f t t f s s

t s

2 2 : 4



Knowledge representation, Logic, and Advanced 

Programming Laboratory

Or-Parallelism

ÅParallelize ñdonôt knownònon-determinism in 
selecting matching clauses

ïprocesses exploring distinct solutions to the goal

ïcomputations are (for the most parté) 
independent

ÅEnvironment representation problem

ïconditional variables

ïat minimum: each thread keeps copies of 
unbound ancestor conditional variables
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Or-Parallelism: Classification Schemes

ÅFormalized in terms of three basic operations
ïbinding management scheme

ïtask switching scheme

ïtask creation scheme

ÅBinding Scheme
ïShared-tree methods

ÅBinding arrays

ÅVersion vectors

ïNon shared-tree methods
ÅStack copying

ÅTask Switching Scheme
ïcopying schemes

ïrecomputation schemes
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