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Data Localization on a Multicore Processor

HirorFuMI NAKANOT | SHOICHIRO AsANOf | YOsSUKE Narrof |, Takumi NiTof
, ToMoHIRO TacawAl | TakamicHI Mivyamoro! |, TAKESHI KODAKA! |
Ken1 KIMURAT  and HIRONORI KASAHARAT

Along with the increase of integration degree of semiconductor devices, to overcome the increase of power
consumption, the slowdown of improvement of processor effective performance, and the increase of period for
hardware/software developing transistors integrated on to a chip, multicore processors, which integrate multiple
processor cores on a single chip, have attracted much attention as a next-generation microprocessor architecture.
However, the memory wall caused by the gap between memory access speed and processor core speed is still a
serious problem also on the multicore processors. Therefore the effective use of fast memories like cache and local
memory nearby a processor is important. Considering these problems, the authors have proposed the OSCAR
multicore processor architecture which cooperates with OSCAR multigrain parallelizing compiler and aims at
developing a processor with high effective performance and good cost performance computer system. The OSCAR
multicore processor has local data memory (LDM) for processor private data, distributed shared memory (DSM)
having two ports for synchronization and data transfer among processor cores, centralized shared memory (CSM)
to support dynamic task scheduling, and data transfer unit (DTU) which transfers data asynchronously and aims
at overlapping data transfer overhead. This paper describes data localization scheme that aimed at improving the
effective use of LDM using coarse grain parallel processing and compiler-controlled LDM management scheme. As
the results, the proposed scheme gives us 8.01 times speedup for MPEG2 encoding program against the sequential
execution on 8 processors automatically.
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