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A Design of High Performance Communication Facility Using
Ethernet for the PACS-CS system

SHINJI SUMIMOTO,t KouicH! KuMoN,t TAISUKE Boku, it
MITSUHISA SATO' and AKIRA UKAWA tt

This paper discusses a design of high performance communication facility called
PM/Ethernet-HXB using Ethernet for the PACS-CS system. The PACS-CS computing node
has six Gigabit Ethernet interfaces for computation network, and is connected with the other
nodes using three-dimensional hyper Crossbar connection. Two Gigabit Ethernet interfaces
are used for each connection. In the PM/Ethernet-HXB design, communication protocol over-
head must be minimized on multiple Ethernet devices, because the PACS-CS requires not only
direct communications between nodes but also in-direct communication using routing nodes.
To minimize the communication protocol overhead, Zero-copy communication between com-
munication buffers of nodes is used, and a light weight communication protocol has been
developed. The protocol can handle multiple packets from multiple networks.

We have implemented the PM/Ethernet-HXB on Linux, and evaluated its communication
performance. The PM level communication bandwidth are 735 MB /s(97.9%) using six Gigabit
Ethernet network, 979 MB/s using eight Gigabit Ethernet network. The PM level communi-
cation bandwidth with two routing nodes is 237 MB/s using two Gigabit Ethernet networks.
These results show that PM/Ethernet-HXB realizes high communication performance.
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