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MOTIVATIONS AND
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Logic Programming

A Definite programs
I collection of first-order Horn clauses
reachable(Xx)edge(,X), reachable(Y).
vX,Y(edgéX,Y) nreachablgr) — reachablex))
I semantics based on least Herbrand model
A Normal programs
I enter negation as failure
coloriX,red - node(X), not colot(blué.
I several alternative semantics

A well-founded semantics [XSB, tabling]
A answer set semantics [Answer Set Programming]
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Logic Programming: Systems

A Definite Programs (Prolog/CLP)

I SLD-resolution
I WAM-based

A Answer Set Programs

I bottom-up execution models (answer = set)
Avariations of DPLL
Amapping to SAT
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LP and Parallelism

A LP considered suited for parallel execution
since Its inception
I Kowal s ki nLogic for Pro
IPol |l ardodos Ph. D. Thesi s

A Interest spawned by

I LP = Declarative Language =
Limited or No Control = Limited Dependences =
Easy Parallelism

I Everlastihngmythof L. P = sl ow e X ec
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LP and Parallelism

A Several good surveys

J. Chassin de KergommeauX, P. Codog
programming systems, o ACM Computir

V. Santos Costa. (2000) nParallelis
Logi c Programming Languages, 0 Ency
Technology, Vol. 42.

G. Gupt a, E . Pontell i, M. Her menegi
Execution of Logic Programs, o ACM
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2. The Past

[Types of Parallelism, Basic Schemes]

3. The Present

[Recent Solutions]

4. (Back to) The Future

[New Directions]
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The Past

A Approaches

I Explicit Schemes
Amessage passing primitives (e.g., Delta-Prolog)
Ablackboard primitives (e.g., Jinni, CIAO Prolog)
Adataflow/guarded languages (e.g., KLIC)

I Implicit Schemes
I Hybrid Schemes
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Models of Parallelism

whlle(Query\otemptydo ...........
selegt, B from Query And-Parallelism
""" repeat
Selegltaus&H -Body) from Program Or-Parallelism
untll('"'[i'"r"iify(l'"—'i"ﬁ) or no clauses left) Unification
if (no clauses TetenFAIL Parallelism
else

c = MostGeneralUnif{er,B)
Query = ((Query {B}) v Bodyg

endif
endwhile
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Unification Parallelism

A Parallelize term-reduction stage of unification

L=s
4
=5

n n

f(t,2 1,)= (82 .5):

t

A Not a major focus
I fine grained
| dependences i common variables
I SIMD algorithms (e.g., Barklund & Millroth)
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Or-Parallelism

AParallelized d on 6 t ndn+detesmingsm in
selecting matching clauses ~

p(X) - a(X)

I processes exploy] -t o
fcomput at(®" . envionment _
iIndependent
A Environment rep| - > ) T
i conditional varial @ ™" )
I at minimum: eac| ™., ., ?2-Asb - /
unbound ancesto
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Or-Parallelism: Classification Schemes

A Formalized in terms of three basic operations
I binding management scheme
I task switching scheme
I task creation scheme

A Binding Scheme

I Shared-tree methods
A Binding arrays
A Version vectors

I Non shared-tree methods
A Stack copying

A Task Switching Scheme
I copying schemes
I recomputation schemes
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