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Reliability of Testing based on Ordered Sequence
Testing Criteria for Concurrent Programs

E1suxe ItoH,T YuTaka KawacuTLP* ZENGO FURUKAWA 1
and Kazuo UsHIjIMA T

Testing of concurrent programs is important for increasing 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
reliability objectively. Because the behavior of a concurrent program is more complex 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 (0SC) for concurrent programs. OSC only pay attention to interprocess
communication and synchronization. An OSC, selects k-length sequences which consist of
commands related to communication or synchronization. In testing, all sequences should be
executed at Jeast once. An OSC: requires various levels of testing according to values of 4.
The 0SC,+1 is reliable for a program which is correct or which includes simple deadlocks,
where 7 represents the number of processes in the program.
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1: begin 4: begin
2: Me1; S5:m «2;
3: end; 6: end;
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Fig. 1 An example of nondeterministic program.
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Fig. 2 An example of ordered sequences constructed by interprocess communication and synchronization.
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