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Example: Erathostene’s sieve 2

Running Example: a concurrent version of Erathostene’s sieve

Inspired by:

Rob Pike.
Concurrency and message passing in Newsqueak.
Google Tech Talks, 2007.
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Erlang:

Pure functional sequential fragment

Call-by-value

Dynamically typed

Higher Order

Process creation: spawn / self

Message passing: receive / send P ! Msg

Send is asynchronous, receive is blocking

Jim Larson.
Erlang for concurrent programming.
Communications of the ACM, 2009.
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higher order CFA-like abs
inVnite domains of values CFA-like abs
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Abstracting Abstract Machines.
ICFP, 2010.
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They are equivalent to Vector Addition Systems (VAS)
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2 0 0 1 〉 A 〈 a b c z

1 1 0 1 〉

Finite State control + FIFFO queue is Turing Powerful
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Erlang

Q →
receive

a → A;
b → B;
c → C

end.

Q 〈z, b, a, a〉

B 〈z, a, a〉
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ι : Q
?a−−−−−→ A

ι : Q
?b−−−−−→ B

ι : Q
?c−−−−−→ C

Q 〈 a b c z
2 1 0 1 〉

B 〈 a b c z
2 0 0 1 〉 A 〈 a b c z

1 1 0 1 〉

ACS mailboxes over-approximate Erlang ones
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control states mailbox

ι1 . . . . . .

ιp . . . . . .

pi
d-
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as
se
s

...
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q0 m0q1 m1qn−1 mk−1qn mk

Interesting properties:

Coverability queries (Expspace-complete)



VeriVcation pathway 13

Our method:

1 (Core) Erlang code as source

2 A k-CFA-like analysis abstracts the control-Wow

3 The analysis produces an ACS which soundly approximates the
program

4 Model-check the ACS with VAS coverability engine (BFC)

The analysis is parametric and can be tuned for accuracy.



In the paper 14

What’s in the paper:

A fully formal description of the parametric analysis

Formal deVnition of ACS generation, with polynomial bounds
on size of the model

Formal proofs of soundness and termination

A tool with some benchmarks (available as virtual machine and
web-interface)
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ACS
BFC

model

Coverab.
Query

Elang
module
+prop.
annot.

Core
Elang

module
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Analysis

Data Abs

Msg Abs

bfc

Gen.

SAFE

UNSAFE

(ERROR)
Mailbox

Abs

Context
Abs

Simpl

Phase 3Phase 1

Phase 2

http://mjolnir.cs.ox.ac.uk/soter/
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Planned work includes

support for full Erlang
improve precision wrt:

• process identities
• stack behaviour

Vnd ways to handle open systems



Thanks!
http://mjolnir.cs.ox.ac.uk/soter/
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