Vol. 44 No. 9

goooooooo

ATMUOOUOOODODOOOOOODODOOO bDSMOO
ooogood

0O o o o o o o of

gddooooboooooooooooobooooooooooooOOObOOO0OOObObOOnOn
000000000000 000000000D00000000000000000 00 Ethernet O
00 LANOODODDOOOOOO0OO0O0DOOO0 ATMOODOOO0000000D00ATMODO0O
0000000000000000000000000000000000 O(»?)000 O(nlogn)
obobobo0n0O0O0O000000O0DOOOOO0ODOOOO00D0DOO00OO000000ATMO
gboooooooooooooooooobo0oboOooOOOoO0OoOo0oOoooOoobooooooooo
0000000000000 0O00D0oo00o0oo0ooo0o0DATMOO0O00O00D0O00O0O0
O(n)00000000D00000OO000O0O0O0O00DO0ODO0O0 DSMOOOOO0ODODO
000000000000 0SPLASH20000000000000000000000O00O0O0O
goooOoobo0o0oooooobooobobO0oooo

A Consistency Protocol for Software Distributed Shared Memory

Tolerating ATM Cell Losses

YOSHIYUKI NAKAMURA®™® and YOSHIKATSU TADAT

In recent year, cluster based parallel processing systems which are connected via high-speed
network become popular because of good price-performance advantage. Although cluster sys-
tems generally use existing LAN such as Ethernet for interconnection network, some difficulties
occur when applying ATM to these interconnection networks. The reason is mainly a prob-
lem of connection maintenance cost. This cost prevents scalability of system as a number of
nodes increases. As a result, number of connections grow according to O(n?) or O(nlogn) for
number of nodes n, because ATM is connection oriented network. On the other hand, system
must be tolerance against message losses, since the cell loss, that is arbitrary message losses,
are occured under ATM networks. In this paper, we propose a consistency protocol which
keeps ATM connections to O(n), makes rate control easy, and tolerates ATM cell losses. We
verify validity and scalability of the proposed protocol by an experiment that used SPLASH2
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benchmark.
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Fig.1 Structure of target hardware image.
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Fig.2 Message flow.
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Fig.3 Structure of request message consists of 1 cell.
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Table 1 Classification of access and tye of message.
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Fig.5 Timeout state transitions.
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Fig.6 Cell loss and retransmit.
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Table 2 A platform for evaluation.
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Fig.7 Latency of remote memory access.
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Table 3 Execution time of FFT (sec).

oooo 1 2 4
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oooo 1.00 | 0.72 | 0.80

04 80x80ODOODOOOOOODOOOOO
Table 4 Execution time of 80 x 80 matrix multiplication
(sec).
oooao 1 2 3 4
oooo 4.30 | 2.67 | 3.03 | 1.88
oooo 1.00 | 1.57 | 2.07 | 2.23
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Fig.8 Variation of execution time of FFT for cell losses.
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