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· Scalability
· Faster response time
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Distributed CPAs

Definition (CPA [1])
For abstract states A and edges G, a CPA is defined as a four-tuple
(D, ⇝⊆ A×G × A, merge : A×A 7→A, stop : A×2A 7→ {tt,ff})

Definition (DCPA)
Distributed CPAs (DCPAs) enhance existing CPAs by two operators:

• pack : A 7→ (M ∪⊥M ); serializes abstract states to messages M

• unpack : M 7→ A; deserializes messages M to abstract states
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Block Graph from a CFA

CFA Block Graph
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DCPA Algorithm

Algorithm 1 Message processing of a DCPAb = (CPA, pack, unpack)

Input: Received messages Mr

Output: Messages from the computed reached set
1: M f = filterb(Mr )

2: Ainit =
{
unpack(m) | m ∈ M f

}
// if empty, CPA(Rinit) = {}

3: Rinit = init(Ainit) // runs the CPA algorithm on Ainit

4: return
{
pack(a) | a ∈CPA(Rinit)

}
\
{⊥M

}
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DCPA Protocols

Definition (DCPA Protocol)
A protocol ρDCPAb : 2M 7→ 2M reacts to a set of messages N with

ρDCPAb (N ) = ρDCPAb (NA∪̇N Ā) =DCPAb(NA)∪p(N Ā)

where p : 2M 7→ 2M .
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Example: Infer

• Infer [2] decomposes the CFA in function-wise blocks.
• Infer outputs False iff there exists at least one violation.
• Infer does not care about the reachability of functions.
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Example: DCPA for Infer

The Infer approach works for (any) DCPA(D, stop, merge, ⇝, pack, unpack)

• Block nodes cover functions but ignore nested function calls.

• pack(a) =


loc(a)Ā, if a is a target state
⊤A, if a =⊤D
SafeĀ, otherwise

• unpack(m) =⊤D
• Special worker tracks target locations and eventually broadcasts final verdict.
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