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Fundamental Characteristics of Three Types
of Parallel Queue Computation Models

HarncHAM KUTLUK," SOTARO KAWATA,* ABDERAZEK BENt
and MASAHIRO SOWA!

Queue can be used to store intermediate calculation results into a First In First Out data
structure. There are some problems to make programming on a FIFO, these problems are
named “Cross arc problem”, “Instruction hole problem” and “compare problem”. In our pre-
vious research on the queue computational model we have found restrictions on writing queue
programs and we have proposed some solutions: Consumer Order Preserving Queue com-
putational model, Producer Order Preserving Queue computational model, and the original
queue computational model combining both the above mentioned models is called Producer
Consumer Order Preserving model. Furthermore, our research includes the development of
the architecture and optimizing compiler for a parallel queue processor capable to execute
effectively programs written for the queue computational model. Up until now, none of the
three previously mentioned queue models has been described theoretically. The purpose of
this presentation is to describe the characteristics (in terms of number of instructions, pro-
gram size, execution cycles and degree of parallelism) of the three models through the analysis
of benchmark programs and comparing the performance of the models. From our analysis,
we found that the “Produced” computing model is better than the other models in terms of
program size, instruction level parallelism and execution speed.
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