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Implementation of a learning system for concurrent

programming with model checking

SEIGO TSURUMI' and HIROTSUGU KAKUGAWA!

A concurrent program is a program such that two or more processes interact each other. Because
there are huge number of instances of process schedulings, programs must be correct for each of
them. Unfortunately, it is very difficult to imagine all process schedulings, writing a correct concur-
rent program is difficult. In this paper, we propose a learning system for introductory concurrent
programming: In our system, fill-in-blank problems are offered for learners to complete concurrent

_ programs. An answer is checked by model checking system, which is one of formal verification meth-
ods, if it is correct or not for any process shcedulings. For intuitive understanding, process states
and execution history are displayed on windows.
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Program Mutual_Exclusion {

turn = 1;

Process A {

NCa: while True do
TCa: wait (turn = 0);
CRa: turn = 1;
end while;
}
Process B {
NCb: while True do
TCb: wait (turn = 1);
CRb: turn = 0;
end while;
}
}
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