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Reachability for concurrent threads running recur-
sive procedures 1s undecidable [1].

Bounding the number of context switches allowed
between the threads sidesteps the undecidability and
leads to a bug-finding technique [2].

Can above technique also prove the absence of bugs,
for an arbitrary number of contexts?

We call this challenge the Context-UnBounded Ana-
lysis (CUBA) problem and propose a solution.
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CONTRIBUTIONS

e We introduce a broad verification methodology for
resource-parameterized programs that observes how
changes to the resource parameter atfect the behav-
1or of the program.

Applied to CUBA, the methodology results in par-
tial verification techniques for procedural concur-
rent programs.

Our solutions may not terminate, but can both refute
and prove context-unbounded safety for concurrent
recursive programs.

We demonstrate the etfectiveness ot our method us-
ing a variety of examples, the sate of which cannot
be proved safe by context-bounded methods.
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A 2-thread concurrent pushdown system P2 (left) and its reachability
table (I'lght) We have P2 — {Pl, P2} with Pz — (Q, ZZ‘, Ai, qI) for
i = 1, 2; the initial state is (0|1, 4). The table shows the sets Ry \ Rp_1
and T} \ T%_1 of reachable states and of reachable visible states, resp., ; - 5
that are new at bound k, for k = 1,...,6, where T} := T (Rg) := “
{T(s):s € Ry}, and T (s) is illustrated on the right.

IMPLEMENTATION
1. Published in PLDI 2018.

2. Tool 1s available online [3].

FUTURE WORK

1. Compute 773 via abstract interpretation.

2. Improve the scalability of CUBA.
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PROGRAM ANALYSIS USING OBSERVATION SEQUENCES

program P, property &

rs . resource parameter ¢ := 0
Definition. An observation sequence (OS) P

is a sequence (O)52, with the following l
properties: [@ =1+ 1] {construct OZ]

[ l

sequence (0)%2,
converges at 1

o forall k, Op C Oy (monotonicity).

o forall k, Oy is computable.

(O; witnesses
a violation of ®?

no

o forall k, O, = ® is decidable, where ®
IS a property of interest.

lyes
PL Pl ®

o forallk, O, =P =P =9.

Challenge. An OS may never converge. Property. An OS over a finite domain converges.

STUTTERING DETECTION USING GENERATORS

program P, property ¢

A set G of visible states is a resource parameter i := 0

generator set if the following
formula 1s valid for every k: 10

{i=i+1]

{construct Ti]

Te 1=T . NGNT C Ty
= 1. =1T. [VZO
Challenges. e no T; witnesses

a violation of ®?
1. How to define G?

iyes

lyes
goal. A paradox? PE=® Pl ®

2. T 1s equivalent to the final

Solutions.
1. We define G as follows:

G=1{{q|o1,...,0n)| there exists i s.t.

(q,¢) is the target of a pop edgein A; and (o; =¢ or (?,70;) is the target of a push edge in A; )}

2. Overapproximate 1’ statically.

REFERENCES

1] G. Ramalingam. “Context-sensitive Synchronization-sensitive Analysis 1s Undecidable.” ACM TOPLAS, pp. 416—430, 2000.
2] Shaz Qadeer and Jakob Rehot. “Context-Bounded Model Checking of Concurrent Software.” TACAS, pp. 93—-107, 2005.

3] Peizun Liu and Thomas Wahl. “The Homepage of CUBA”. http://www.ccs.neu.edu/home/lpzun/cuba/, 2018.



