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In multithreaded programs, when accessing data shared among threads, the order in which the data is
accessed is controlled by waiting for other threads having finished or by mutual exclusion. Therefore, un-
derstanding the control of the order of thread execution is essential for learning multithreaded programs.
When beginners of multithreaded programming study by themselves, they may write programs while looking
at some sample code in textbooks and other sources. However, it is difficult to grasp the control of the
execution order just by typing and executing the sample code. We consider that this point can be overcome
by visualizing variable information as well as the executing part in the source code while executing various
multithreaded programs. Based on this idea, in this presentation, we propose a memory access visualization
tool that aims to support beginners to learn multithreaded programming. The tool has a functionality for
step execution with the executing part in the source code being colored for each thread. Also, the tool has a
functionality for showing variable information with a color indicating which thread updated which variable.
The tool was implemented for C using LLDB API. To evaluate the tool, we asked some beginners of multi-
threaded programming to use the tool. We divide them into two groups, one with the textbook and sample
code and the other with the tool. After learning, we do tests and questionnaires in both groups to evaluate
to what extent the beginners have understood the control of the order of thread execution.
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