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Check of Concurrency in Parallel Programs using Image Information
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ABSTRACT

A parallel program including a nested parallelism has a complex execution aspects and tasks are executed concurrently. This concurrency is
a main cause raising most of errors. In this paper, a new method for checking concurrency between two tasks is proposed. The existing
techniques for checking the concurrency have their limits to represent a global structure. A new labeling technique that appropriate for image
visualization is proposed. To show the global structure by imaging of execution aspects through region partition on 2D plane. On the basis of
it, each of the tasks that can distinguish the ordered relation create an independent image. Image information generated by the result simplifies
semantic analysis of the related task, and provides an outline of a global execution aspects structure of the program to user effectively.
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3.1. Labelling
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Table 1. Parameter of label information
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Algorithm 1 [Fork]:
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Algorithm 2 [Join]:
T,(Xs) =min{T, (Xs), T (Xs)}
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Fig. 2. Labeled parallel threads

3.2. Representation on 2-D plane
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3.3. Image Visualization
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Fig. 4. Image visualization of Fig. 3
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IV. Verification and Results
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4.1. Verification
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Table 2. Efficiencies of labeling techniques
Labeling Space
Tsak Recycling [4] O(VT+T)
OS Labeling [17] O(VN)
NR Labeling {15} O(V+NT)
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