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A recent method combines model chec ers with speci ca
tion based mutation analysis to generate test cases from formal software
speci cations. owever high level software speci cations usually must be
reduced to ma e analysis with a model chec er feasible.

e propose a new reduction, parts of which can be applied mechanically,
to soundly reduce some large, even in nite, state machines to manageable
pieces. ur wor di ers from other wor in that we use the reduction
for generating test sets, as opposed to the typical goal of analy ing for
properties. onse uently, we have di erent criteria, and we prove a dif
ferent soundness rule. Informally, the rule is that counterexamples from
the model chec er are test cases for the original speci cation. The reduc
tion changes both the state machine and temporal logic constraints in
the model chec ing speci cation to avoid generating unsound test cases.

e give an example of the reduction and test generation.
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2 Note that, by assumption, we have no e cient means of computing such a counterex
ample directly from and . If there were an e cient means, we could simply run
the model chec er on instead of and therefore avoid the nite focus transform.



ma ¢ un am | a al a alanc

m an . n ma n ! uld m cml u
ma all m n ma n d d m duc n.
lan n a d n mua n a .
mn aln calcnd a n dca d mna n
uld 1 ud 1 d cla a
P ul d u amdlc ck mau c a
and d 1 mua nad ua a c ca n . u
a n anal n n dman mdlc ck a d man Il m
¢ lau ammua nanal .Bu a 1 n d nd ¢ call n
a 1 mdlc ckn c ca n al ¢ a m.
add mdlc ckn a 1 n a n and n
a duc ncalld n cu . d n undn n a n
¢ un am 1 nad m duc d c ca na ca
nal ¢ ca n. a n cu und and m n all
a undl duc anun unddm d1 amdl C Id a
mall mua nad ua
undn nl ¢n an a n cu duc n a an
m a mac n and m al ccn an . ma
m ul d 1 ¢cn an n an m m all ca ¢
¢ m mua nad uac n nal c ca n.

ank adm kunand aac a C ca nmua nn n.
a ca ¢ mm n ¢ uddu a

aul E. Ammann and aul E. lac . A speci cation based coverage metric to
evaluate test sets. In
, pages 23 2 8. IEEE omputer So
ciety, November . Also NIST I 03.
2. aul E. Ammann, aul E. lac , and illiam Ma urs i. Using model chec ing
to generate tests from speci cations. In
, bages
IEEE omputer Society, December 8.
3. Sadde ensalem, assine La hnech, and Sam wre. omputing abstractions of
in nite state systems compositionally and automatically. In
, volume 2
of , pages 3 33 . Springer Verlag, une uly



8.

amesh haradwa and onstance eitmeyer. Verifying S re uirements spec
i cations using state exploration. In
, aris, France, anuary
amesh haradwa and onstance L. eitmeyer. Model chec ing complete re
uirements speci cations using abstraction. Memorandum eport N L M 0
, U.S. Naval esearch Laboratory, ashington, D 203 , November
aul E. lac , elly M. all, Michael D. ones, Trent N. Larson, and hillip
indley. A brief introduction to formal methods. In
, pages 3  380. IEEE,

May .
erry . urch, Edmund M. lar e, r., en L. McMillan, David L. Dill, and
L. . wang. Symbolic model chec ing 0% states and beyond.

, 82 2 0, une 2.
ohn allahan, Francis Schneider, and Steve Easterbroo . Automated software
testing using model chec ing. In , utgers, N ,
August . Also VU Technical eport NASAIVV  022.
illiam han, ichard . Anderson, aul eame, Steve urns, Francesmary Mod
ugno, David Not in, and on D. eese. Model chec ing large software speci ca
tions. , 2 8 20, uly 8.
Edmund M. lar e, r., E. Allen Emerson, and A. rasad Sistla. Automatic
veri cation of nite state concurrent systems using temporal logic speci cations.
,82 2 23, April
8

. Edmund M. lar e, r., rna Grumberg, and David E. Long. Veri cation tools

for nite state concurrent systems. In
, volume 803 of . Springer Verlag,

ichard A. De Millo, ichard . Lipton, and Frederic G. Sayward. ints on test

data selection elp for the practicing programmer. , 3 ,
April 8.
. Gannon, .McMullin, and . amlet. Data Abstraction Implementation, Speci

cation, and Testing. ,
332 223 uly 8.

. Angelo Gargantini and onstance eitmeyer. Using model chec ing to generate

tests from re uirements speci cations. In

, Toulouse, France, September
To Appear.
onstance eitmeyer, ames irby, r., ruce Labaw, Myla Archer, and amesh
haradwa . Using abstraction and model chec ing to detect safety violations
in re uirements speci cations. ,
2 2 8, November 8.

. Gerald . ol mann. The model chec er S IN.

,23 2 2, May

. D. ichard uhn. Fault classes and error detection in speci cation based testing.

,8 , ctober
obert . urshan.
rinceton University ress, New ersey 08 0,
en L. McMillan. . luwer Academic ublishers, 3.



20. ohn M. ushby. Ubi uitous abstraction A new approach to mechani ed formal
veri cation. In
, bages 8. IEEE omputer Society, De
cember 8.
2 . hil Stoc s and David arrington. A framewor for speci cation based testing.
, 22 , November

n a nd a n n cn an n
ul an n alua a a a nan
a n ¢ . u d n n m all ¢ a m
la k . al.
P a 1d n
P a 1d
and nc a aala n u n an n
P a 1d
and nc a aala n u n an n



uan

m an

ad

1d

1d

1d

1d

1d

1d

and

and



P a 1d
P a 1d
mla ca
P a 1d
m la ca
d a n u m a a m al a
al a alua d d alu n nacc dn
ul . C ca n ma m lan unc n m
al a n. n anc a c ca n uc a
alua m al a n mu alua
u n d n n 1 11
A umn u un mak u mula

a mak mula a a a



1d

1d

1d

1d















al nn c ul d ma 1l n u n a n
m d. nl n uc n ac ack al
d mnd. n mdl n uc n na c an ack

n n .u nal ac c ck ack and
c c nal n uc n ] an. mdlc ck c
u a la. n uc n ac la u ala n ue n m
al
push pop

2 |push push pop push pop2

3 |push push pop pop

push push pop2

push push push pop pop2
push push push pop push pop2
push push push pop pop

8 |push push push pop2 pop

push push push pop2 push pop2

Generated Stac Tests

Al u a m la n n dallnn
mua nc a



