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Exhaustive DPLL for!
• model counting [Sang et al., 2004]: cachet!
• knowledge compilation [Darwiche 2004]: c2d!
!

Using techniques:!
• clause learning!
• component caching!
• component analysis

What’s the problem?!
!
1. No (friendly) source code!
2. No clear semantics!
3. No proof of correctness
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What are the contributions?!
!
• An exhaustive DPLL algorithm for!

• model counting!
• knowledge compilation!

• Clear semantics!
• Proof of correctness!
• Open source package!

• simple code, almost like a pseudocode

How is it possible?!
!
• Abstraction of SAT primitives!
• Simplified component analysis!
    (using decision vtrees)!
• New control structure

Current price?!
!
• Trace of c2d & cachet: Decision-DNNF!
• Trace of our algorithm: Decision-SDD!

• subset of Decision-DNNF

[Oztok & Darwiche, IJCAI, 2015]!
Top-down compiler for SDDs!
(as opposed to the bottom-up compiler based on the SDD package)
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Model Count:

4 + 8 + 8 = 20
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Trace of Exhaustive DPLL
A

Z

Bunsat

sat sat

sat

[Huang & Darwiche, 2007] OR

AND AND

A ¬A ⏊OR

AND AND

Z ¬Z⏊ OR

AND AND

B ¬B ⏊⏉

Fixed variable order

Dynamic variable order

Dynamic variable order!
+!

Component analysis
Decision-DNNF

FBDD

OBDD
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• SAT abstraction!
• Component analysis!
• Component caching
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Ingredient 1 
SAT Abstraction

SAT State: (Δ, Γ, 𝐷, 𝐼)!
!
Δ!
Γ!
𝐷!
𝐼 

Input CNF
Learned clauses
Decision sequence
Implied literals
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Cache key:!
• Bit vector of clauses/variables!

• 1 bit per clause to check clause subsumption!
• 2 bits per variable to capture the state of variable
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ΔL ΔR 

Δ  ⊧  Γ

Counting ΔL ∧ IL

ΔL ∧ IL  ≣ ΔL  only if Δ is satisfiable !
[Sang et al., 2004] 

IL: literals implied by unit resolution from  ΔL ∧ Γ
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Corollary: If v is the root vtree node, then the call #SAT(v,(Δ,{},⟨⟩,{})) returns:!
— the model count of Δ if Δ is satisfiable;!
— an empty clause if Δ is unsatisfiable.

CNF(v,S): clauses of S that mention variables inside v
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Pseudocode: ~45 lines 
C code: ~90 lines 



14

Component caching

Component caching

Try with ¬X

Try with X
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Open Source Package
• miniC2D, version 1.00!
!

• Implements the framework discussed!
• simple code, just like the shown pseudocode!!
• knowledge compiler!
• model counter (weighted)!
!

• To be released, this summer in 2015!
!

• Will be posted on Beyond NP!
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