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User-level Network Interface for a Parallel Computer Cenju-4

YASusHI KANOH,! MASAAKI NAKAMURA," TETSUYA HIROSE,!
TAkeO HosoMmrt and TOSHIYUKI NAKATAf®

Cenju-4 is a parallel computer which supports two memory architectures, a distributed
memory with user-level message passing communication and a distributed shared memory
with cache-coherent non-uniform memory access (cc-NUMA) feature. The Cenju-4 system
consists of up to 1024 nodes connected by a multistage network which has multicast and
synchronization functions. Each node has the MIPS R10000 processor with up to 512 Mbyte
memory. This paper describes architecture and implementation of the Cenju-4 user-level
network interface. In addition, performance results are presented for message passing com-

munication.
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Fig.1 Cenju-4 block diagram.
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Fig.2 Cenju-4 network switch.
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(a) multicast (A->B,C,D) (b) synchronization(A,B,D)
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Fig.3 Cenju-4 network functions.
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Fig.4 Cenju-4 network interface.
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protocol  |2nd|3rd | 4th description
remote DMA |src |dst | (ntf)|remote DMA from src to dst
r DMA with
addr reg0/1/2
message0/1 |src (ntf)|remote DMA from src to message buffer 0/1
atomic add _[dst |[im |(ntf)|adds im to v(dst)
remote read |src |dst |(ntf)|remote DMA from src to dst on the remote node
swap dstllim |dst2|writes im into dst1 and writes v(dst1) into dst2
compé&swap |dstl{im1|im2 |if v(dstl) = im1 then writes im2 into dst1,

and returns v(dst1) and result of comparison
src : source address, dst ; destination address,
ntf : notification address, im : immediate, v() : value
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