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GPU Cluster Based on Tightly Coupled Accelerators Architecture

TOSHIHIRO HANAWA,* YUETSU KODAMA,t TAISUKE BOKU*
and MITSUHISA SATO t

In recent years, heterogenious clusters using accelerators are widely used for high perfor-
mance computing system. In such clusters, the inter-node communication among accelerators
requires several memory copies via CPU memory, and the communication latency causes
severe performance degradation. To address this problem, we propose Tightly Coupled Ac-
celerators (TCA) architecture to reduce the communication latency between accelerators over
different nodes. In addition, we promote the HA-PACS project in Center for Computational
Sciences, University of Tsukuba not only in order to build up HA-PACS base cluster system,
as the commodity GPU cluster, but also in order to develop the experimental system based
on TCA architecture, as the proprietary interconnection network connecting among acceler-
ators beyond the nodes. In the present paper, we describe TCA architecture, and the design
and implementation of PEACH2 to realize TCA architecture. We also evaluate the basic
performance of PEACH2 chip. Furthermore, the perspective of the application using TCA is
discussed.
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