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Abstract

Testing of concurrent programs is important for increas-
ing reliability of the programs. Generally, it is impossible to
prove correctness of programs through testing. Therefore, it
is necessary to decide when the program testing is completed.
The evaluation of testing reliability reveals us on condition
for testing completion. Coverage represents the testing relia-
bility objectively.

Because the behavior of a concurrent program is more com-
plex than that of a sequential program, it is not sufficient
for concurrent programs to be evaluated of reliability with
testing criteria for sequential programs. New testing criteria
must be introduced for concurrent programs.

This paper proposes new testing criteria, Ordered Sequence
Criteria (OSC) for concurrent programs. OSC only pay atten-
tion to interprocess communication and synchronization. An
OSCy, selects k-length sequences which consist of commands
related to communication or synchronization. In testing, all
sequences should be executed at least once. An OSCj re-
quires various levels of testing according to values of k. The
0OSC,, 11 is reliable for a program which is correct or which
includes simple deadlocks, where n represents the number of

processes in the program.
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O1.00ggooon.

Fig.1: An example of nondeterministic program.

O2:.000000000000000DOO000O0O.
Fig.2 : An example of ordered sequences constructed by

interprocess communication and synchronization.
O3 0bgooogog.

Fig.3 Dynamic Process Generation.

04 0002000000000000000.
Fig.4 A control flow graph of two dining philosophers.

O5 000000000000,
Fig.5: Subsumption relationship of testing criteria.
O6: 00000000000 DOO0O00ODODOOOooOOO.

Fig.6 A program which can not detect deadlock with OSC.
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3: end; 6. end;
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O3 00boggogon.

Philosopher1 Pilosopher2
—l h
1 P(forkl) P(fork2) 5
2 P(forlkZ) P(forkl) 6
EAT EAT
3 V(fork2) V(forkl) 7
4 V(forkl) V(fork2) 8
THIlNK THIlNK

04 000000000000000b000.
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1: begin 5: begin

2: disk O x kbyte O O 6: disk O y kbyte O O
00oooooo - 0o0o0oooon
4: end 8: end
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