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High Performance Distributed Shared Memory
with Home Proxy Cache
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There have been a plenty of studies of trying to reduce miss penalty by using a high speed
network interface instead of Ethernet in implementing distributed shared-memory system on
a workstations (WS)/PC cluster. In a WS/PC cluster system, since a network interface is
usually connected to an I/O bus, transferring page data between element cluster and network
interface via an I/O bus is performed when cache miss occurs. However, from limit of bus
bandwidth or transfer latency, miss penalty prevents higher performance in accessing to home
memory via an I/O bus. Therefore, we try to reduce the number of times of transferring page
data via an I/O bus by using cache of home memory on a network interface to relax an
average of miss penalty. In this paper, we propose Home Proxy Cache which is a cache of
home memory. We have implemented Home Proxy Cache in a WS cluster in which each WS is
connected via fast serial links. We describe a implementation overview, results of experiments
and future works.
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Table 1 Specification of element cluster.
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Fig.2 Structure of network interface.
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Table 2 Miss penalty caused by read-miss.

by /IRy b | IARFLVF 1 (us)
kv b 4856
IRy b 5458

Home Memory
1/0 Bus'
b. SBus B LT
«—uf;f:— xS J Home Proxy Cache

Ho{ne Proxy Cache
a¢—

3. Home Proxy Cache @
\__ =TTy e y,

2. % vy age—Ly )
HBBERORE

(4 n-vr-srem

L¥vyyalRyg
Rl T*ryia
Je=L v

BRERIT

B5 V-—FIABOBRBOFIR
Fig.5 Processing flow of read-miss.

Yy v 73NV T, HPCIZ Xk »T3I AR
VT ADPNEL BB EIZBAFETE LW,

3. 1 HE BF MR

Ky AT LDOERMERE, BFMBT Y r— 3
v ELTITHIEE, BXUSPLASH2 XY F73—2 0
FFT 2 ETL 2B EAOUROFME 4T ). HARMEE
DFMETIX, F—L AEYADR—TYF— ¥ DERD
BETHRryaae—L U UEiiE LT, 5L
BT SV r—YarB®fFxyra~n)—F IR
CLIBEDIANRF VT 4 RERUL, LT,

3.1 EAMEEDHE

J—K IZBEDI ANRFILT 1

2.2, HPCice v LAy M Lo
THEDIARF VT 4 %KY, £2 &), HPC I
ty bLIBE, IARFIVT 1134 600 us WAL
Tw5, £oT, HPCIZ L 5 I ARF I T 1 HlRD
BRI 10%E % 5.

ZOBEORBOFTNER S (2R, T2, I AR
FVTFADARDI L, FELDDERS IRT.

K3 LD, IARFLVT 1D 55%% _—T 7 —
YOZEMETERLL TWAIENTNDE, Lo,
AV T—=2 A5 72— ABEERBIIL TR—Y
T =8 ORENBIIVELRERZ PR LLTI ANS
VT4 %HET 52 LT, HPCOPRIIBEL h K
ELbLBbN b,



2020 TEHRALIE 2 AT SR

Fz3 LERFBOAR
Table 3 Composition of miss-penalty.
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Table 4 Utilization ratio of element processor.
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Table 5 Processing time using 4 nodes.

A4 X HPCH | HPCH#E | ey hbE | Mk
128 x 128 | 731.32 840.95 57.1 1.15
256 x 256 | 5879.58 | 6059.34 57.1 1.03
512 x 512 | 44594.67 | 44816.05 57.1 1.00
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Table 6 Change of processing time by number of nodes.

F—H | 2 /- FCEF | 4 -V TEF | Mtk
4096 1400.081 2735.080 0.51
16384 5132.685 6637.545 0.77
65536 20759.235 21939.345 0.95

®7 4 /- FOREORIEMN (ms)
Table 7 Processing time using 4 nodes.

-5 HPC & HPC # vy b | Wik
4096 2735.080 2797.046 93.0 1.02
16384 6637.545 6735.059 93.1 1.01
65536 21939.345 | 22152.225 93.3 1.01
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Table 8 Miss penalty caused by read-miss.
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®9 4 /- FTOFFFREDLARN (ms)
Table 9 Processing time to make product of each matrix
using 4 nodes.

FA4X k¥ | HPCAH HPC# | ¥t
128 x 128 128 362.04 471.67 1.30
256 x 256 256 5141.02 5320.78 1.03
512 X 512 512 43117.55 | 43338.93 | 1.01

F£10 4 /—FToOFFT OB
Table 10 Processing time to perform FFT using 4 nodes.

F-y8 | B | HPCH HPC# | #hek
4096 156 2285.020 | 2346.986 1.03
16384 520 5135.903 | 5233.417 1.02
65536 1978 | 16230.651 | 16443.531 | 1.01
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