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PC(ID), SAT(ID)

I SAT(ID) = satisfiability check of PC(ID)

I Propositional Calculus + Inductive Definitions

I PC(ID) encoding T = {pT ,∆}
I pT = true iff T is satisfied, ∆ defines everything
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PC(ID), SAT(ID)

I SAT(ID) = satisfiability check of PC(ID)

I Propositional Calculus + Inductive Definitions

I PC(ID) encoding T = {pT ,∆}
I pT = true iff T is satisfied, ∆ defines everything

Example

I Only node a is initially reachable
I Choose edges and colors of nodes s.t.

I node b is reachable
I every reachable node is colored green

a b c
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Example (continued) a b c

∆ =



pT ← reachb ∧ constr1 ∧ constr2 ∧ constr3.

constr1 ← ¬reacha ∨ greena.
constr2 ← ¬reachb ∨ greenb.
constr3 ← ¬reachc ∨ greenc .

reacha .
reachb ← case1 ∨ case2.
case1 ← reacha ∧ edgea,b.
case2 ← reachc ∧ edgec,b.
reachc ← reachb ∧ edgeb,c .


I reachx = node x is reached

I constrx = color constraints on
node x

I greenx = node x is green

I edgex,y = edge from x to y
selected
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Visualising the hierarchy

pT and-node

rb

or-node

c3

ca1 ca2

ra ea,b

¬rc gc

¬eb,c¬rb
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Visualising the Search process

pT

rb c3

ca1 ca2

ra ea,b

gc¬rc

¬eb,c¬rb
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Visualising the Search process

pT choice

rb c3

ca1 ca2

ra ea,b

gc¬rc

¬eb,c¬rb
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Visualising the Search process

pT

rb c3

propagation

ca1 ca2

ra ea,b

gc¬rc

¬eb,c¬rb
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Visualising the Search process

pT

rb c3

ca1 ca2

ra ea,b

gc¬rc

choice

¬eb,c¬rb
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Visualising the Search process

pT

rb c3

ca1 ca2

ra ea,b

gc¬rc

wait a minute...

¬eb,c¬rb
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Visualising the Search process

pT

rb c3

ca1 ca2

ra ea,b

gc¬rc

...not helping!

¬eb,c¬rb
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Visualising the Search process

pT

rb c3

ca1 ca2

ra ea,b

gc¬rc

could be any NP subproblem!

¬eb,c¬rb
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Making stuff true justified→ making stuff

pT

rb c3

ca1 ca2

ra ea,b

¬rc gc

¬eb,c¬rb
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Making stuff true justified→ making stuff

pT

rb c3

value = “fixed” for current branch

ca1 ca2

ra ea,b

¬rc gc

¬eb,c¬rb
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Relevant = can still influence pT

pT

rb c3

ca1 ca2

ra ea,b

¬rc gc

¬eb,c¬rb
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Adjusting the Solver

I Decide only on Relevant literals.

I Stop search when pT is justified
I Guarantee that a two-valued solution can be generated

efficiently
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Experiment Setup (1)

I Problems from previous ASP competitions

I Solver = Minisatid, Heuristic = VSIDS

I Measuring
I Ratio of irrelevant decisions (%)
I Ratio of conflicts originating from irrelevant decisions (%)
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Experimental Results (1)

Problem % Irr. Decisions % Irr. Conflicts
HP 27.37% 36.99%
NQueens 22.55% 0.43%
PPM 22.93% 4.98%
Sokoban 48.20% 0.96%
Solitaire 13.32% 3.95%
SM 96.40% 0.01%
Visit All 15.02% 16.45%
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Experiment Setup (2)

I Problems from previous ASP competitions

I Solver = Minisatid, Heuristic = VSIDS

I Measuring
I Number of decisions (#)
I Number of conflicts (#)
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Experimental Results (2)
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Take-away messages

I Exploit problem hierarchy using Relevance

I Preliminary promising results: fewer decisions

I Hand-crafted example with fewer conflicts: see paper.
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Questions?
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