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Cache System of the Kyushu University Reconfigurable Parallel Processor
(in Japanese)
Eiji IWATA, Shin-ichiro MORI, Kazuaki MURAKAMI, Akira FUKUDA, and Shinji TOMITA
Department of Information Systems
Interdisciplinary Graduate School of Engineering Sciences
Kyushu University
6-1, Kasuga-koen, Kasuga-shi, Fukuoka, 816 Japan
e-mail : iwata@kyu-is.is.kyushu-u.ac.jp

The reconfigurable parallel processor system has been developed at Kyushu University. It is an MIMD-type
multiprocessor which consists of 128 processing-elements (PEs) fully connected by a 128X 128 crossbar network.

The system employs a distributed memory organization by providing 4M bytes of local memory in each PE,
and therefore there is no global memory situated at a location equally accessible to all processors. To exploit the
memory reconfigurability, however, the system allows more than one processor to share a local memory. A processor
of each PE can directly access the local memories of the other PEs, which memories are called “remote memories”,
via the crossbar network. The memory architecture is referred to as “local/remote architecture”.

Furthermore, there is a private cache in each PE, so it is necessary to maintain coherence between cache and
main-memory. In addition, the system allows a cache to hold copies of data from remote-memory, as well as copies
of data from local-memory. Therefore, such copies can be placed at any cache in different PEs. Then, “inter-cache
coherency”, must be ensured. In the other hand, as our system supports the virtual memory and adopts the virtual
address cache, we must maintain also “inner-cache coherency” to solve homonym and synonym problems.

In this paper, we describe the design philosophy and hardware mechanism of our cache system, and a protocol
for cache coherence control.
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