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The Implementation and Evaluation of Software Distributed
Shared-Memory (DSM) for Workstation Clusters

HiroNORI NakaJo,t KENJT KURAMAE,TT YUukio KANEDA T
and SADAO MAEKAWA T

In this paper, we report an implementation and evaluations of Distributed Shared-Memory
(DSM) for workstation clusters by using only standard UNIX user level processes. In order
to hide a large amount of access latency under environment of local area network, the DSM
system is equipped with a software controlled coherent cache memory. We explain a system
configuration of the software DSM and consistency protocol which supports a travelling
multi-cast message for invalidation. As a basic performance evaluation, we have measured
access time to cache memory in the case of read miss or write hit and so on. We have also
measured an each access time in execufing some application programs, such as a matrix
multiplication, SPLASH benchmark sets (mp3d, water) in our system. From these results, we
cannot achieve high performance under the present Ethernet-based network environment.
However, we confirm software DSM can be an expectable process communication mechanism
for parallel processing on workstation clusters under high speed network environment in the
future.
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% 5 Control Process NEIE L7z X v & —Y D4E
Table 5 Classification of arrived messages to a Control

Process.

(a) mp3d

(a) mp3d.
T2 RA TR R 6 DEK i/ —FpdDRyE—y
node{ RRM IRM ILRM WRM WLRM ULRM | PDM IAM IM RBM SRM
1 30 0 2 3 193 8§ 0 0 0 0
2 | 4545 4575 0 11 59 115 4663 4526 4526 4545 117
3| 4133 4137 0 28 66 88 4296 40684120 4082 160
413505 3486 0 74 60 75 3719 34073497 3424 207
5 13007 2974 0 50 58 67 3191 28983002 2916 175
6 | 2638 2595 0 44 55 62 2817 25152640 2536 165
712318 2281 0 43 53 58 2495 22002315 2215 169
8 | 2124 2085 0 51 51 55 2313 19992124 2013 179
9 | 1899 1852 0 42 50 53 2071 17711903 1789 159
10 | 1451 1409 0 31 40 42 1589 13421454 1356 128

ILRM : ~—4REE% Clean/Unlock—Dirty/Lock ¢ % Z3K
WLRM : ~—JREE % Invalid—Dirty/Lock 124 % ER
ULRM : ~2— $YRAE#% Dirty/Lock—Dirty/Unlock iz 4 % EK

(b) water
(b) water.
TI7EAT O RS DER i/ —FhoDAy 2=y

node| RRM IRM ILRM WRM WLRM ULRM| PDM IAM IM RBM SRM
1 0 0 0 0 0 144093 0 0 0 0 0
2 4097 3902 0 2 21948 72059 26047 3902 3902 4097 21950
3 11515314838 0 2 15327 48048 30482 14839 14958 14970 15328
4 11805417341 0 1 12357 36042 30413 17341 17859 17440 12358
5 |1875515387 0 1 9728 28839 28484 15387 18560 15465 9728
6 [1822913605 0 1 8211 24086 26441 13605 18041 13678 8211
7 11637411931 0 1 7138 20606 23512 11931 16177 11987 7138
8 1509710540 0 1 6264 18034 21362 10540 14901 10589 6264

SRR EFR (), (bR,

Table 4 Speedup for the number of DSM Managers
(mp3d with 8 nodes).

DSM node 256 byte 1024 byte
1 1.000000 1.000000
2 0.998608 1.008524
4 1.001976 1.023995
8 1.016205 1.029715
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