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MESCAR: A Message-Coupled Architecture for
Massivelly Parallel Message-Passing Systems

Shigeki Yamada, Satoshi Tanaka*and Katsumi Maruyama
NTT Network Service Systems Laboratories ~ * NTT Software Corporation

Abstract This paper describes the message-coupled architecture (MESCAR) for
distributed shared memory (DSM) systems, which effectively supports the
whole span of message passing processing from message buffer allocation to
message buffer release. MESCAR utilizes an inter-DSM copying mechanism
to transfer messages and message control and management data between a
sending processor module and a receiving processor module. The
programming experiments and latency calculations indicate that MESCAR is
effective in reducing message latency and the kernel execution overhead for

message passing.
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MB Allocation 0.16 0.25
. SEND 0.25 0.27
Intra-PM| RECEIVE 0.20 0.23
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APL Obj. Invoke & Term. 0.23 0.28
‘Total - - 1.00 1.17.
MB Allocation 0.16 0.25
SEND 0.25 0.27
Sender DMA control 0.35 -
Request Polling - 0.23
Inter-PM | Receiver DMA control 0.50 -
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MB Release 0.16 0.14
APL Obj. Invoke & Term. 0.23 0.28
- Total 1.85(1.00) 11.40(0.76)
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Processor Processor  |Latency in |Latency in|Reduction
Interconnect | Performance |[DMA-based | MESCAR |Ratio
Bandwidth |(MIPS) System System
(Mb/s) (us) (ps)
(a) ®) |(B)-@)(a)
10 484 437 0.10
15.6 50 444 441 0.01
250 437 442 -0.01
10 93 32 0.66
156 50 53 32 0.40
250 45- 33 0.27
10 62 31 0.50
1560 50 23 7 0.70
250 15 2 0.87
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R2EFEAFICHEREL T 525651 MR
DA vE—TIZx L TI10, 50, 250MIPSD 7T+ v
# X 15.6, 156, 1560Mb/s D 7 0t v 4 [ BER %
HAEDLELBEOLAT VIV ROTEBERTH
%, 15.6Mb/s?D 7 10 & v FEBER TNV NIF
PN ST ETMESCARFRDOFIREVSRIE Sz
A%, 156Mb/sEL E Tt 7oty HEEE Yoty
Y RLEER/ Y FIEONRT » AHENRT A vt—
PVATFUIUHBRELHIBEIR TV S,
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