HERT—F727F % 128—16

AT F =T VR 70—18

avbEa—F4 07
(1998. 3. 6)

INFHLAY DSM &4 H— b33 WS 4524 JUMP-1/3

ST S N it
w24 RSt X B x mi

WO B at
E:4: I 3 e

T=I AF—= 3y (WS) 5 ARIZBVWTHEHEAEY (DSM) OERHE £ X ELHRNT
RO TWS, ULHRLERMEL, 1/0 RALEIH vyo¥ aitT Y 2 BWHEE, WS XED MPU O
—REF Yy 2ETEHLRILROLTE Y MUAEBATY, BEATVT V7L AIIRBETDH o7,

—H, V7 NI =THEIZE B DSM Tik, R—YRfiTae—V Al ETobRIER LT,
T A=NAY T TR, GRHMORARR S FXEMBEEYS. TITHLIL, R0 1/0
RAADN—EDT =7 HED DSM 12X, V7' by =7H#0D DSM 2#AR_ALI LT, 51V
SUR—TH L ADFF ARV EHR-PTBILITLY, WROR DSM VAFADERERA
7. AHTIX, TOERGITHS JUMP-1/3-SL i22VWTHER, TAFT V1 v OEHEOVTE
©5T5,

Multi-grained DSM systen on WS Clusters: JUMP-1/3

HIRONORI NAKAJO,t WATARU ONO,t AKIHIRO ICHIKAWA,t
KEN-ICHIRO ANJO,"t HIDEHARU AMANO't and YUKIO KANEDA!t

There are a number of researches on implementations of distributed shared-memory systems
on workstation clusters. However, in the case of being equipped with cache memory on an I/0
bus, an executed program cannot utilize primary cache in the MPU of WS, so it is difficult to
achieve high performance even if the access hits cache. On the other hand, in software con-
trolled cache, coherence must be controlled in the unit of page, which causes problems of false
sharing and growth of transfer delay in the network. Therefore we couple software controlled
DSM into hardware controlled one, thus the system is able to support multigrained unit of
coherence: a cache line and a page. In this paper, we describe an example of multigrained
DSM system, and current performance of hardware controlled DSM in a workstation cluster
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YA A HHICRIRTAZ DTS EEST T
SV EBEL TS, CRL(C Region Library)
&, 70V ARCHEEMADT VLA THSB
ZYEHBTEIILILL ST, BRELRFERET:
HETBZVATFARRKLT VY, HEBER
THI LT, AEERABIEREANHS.
BEOVATFLAICSVWTRABIREEATRY S
HIZH LU TITDRVEWIT RO, EREEET
BIricky), BERREERROSHS T 0Ly
B2 THE BAER VR DICEER, EEH
Bl EITERT2HMENDD, OS54 75VI
C EBOLDT, 75 vh7 A—AEKENRL

-2 F i@ T WS, REOCHHLFIR
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UHERESBBEVIREERE STV, —FH, vV
TanS4 VEMTHETIHE, 7 A—NAV T
DUTRBELIZC S BEH, KEDTF—HEEOR
IEEA =SSNV RAKRELRY, iﬁ%@&ﬁ%ﬁ
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DSM: Distributed Shared Memory
CCP: Cache Control Process
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void write_us(void *dest, void *src, int len);
o ‘dest: F—AHRERAZNIHERROF vy¥ 2D
Rrva,
o src: HERAZNETF—ALBMEINTVWER Y7 7~
DR1 VA,
len: EFRABEALYA X, Rq l\ﬁffl
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ZIT, URM, UM kX v —YVORBIFERT.
data D7 4—JV FIZIX, memcpy(data, dest, len) T
FHERAATF— A e BT I L HTRETH S,

writeus 32— X hi=1% CCP ix URM % FiT
U, Th% 27 & o7 DSM-Manager &\ FIZRT
MR EATRS. ‘

(1) DSSpageNO oF L7 b)) 2#EL,
FA-YDF 2y 2k FoTVB ) —KET

, (nodel, node2, ...) ®EE.

(2) XEBINFFPAPMAYE—-TELT,



. UM(UpdateMessage) % nodel -
7= CCP I2i%5.
ELT, 7v7F—b¥NB ) —KLOD CCP A
UM 2%} & o7 BOLBITUTO L S22 3,
(1) DSSpageNO, off, len, data ¥\ T, ¥4+
B3F vyv¥ adF—A LB,
(2) Ave—YDkEXW->T, RO/ —Rizk%
15,

5. HardDSM 07 4 & A%k

SoftDSM DMEREIZEEL TlE, 7 v 75— MNplAkiz
VT, REDLDOLEDLLAWD, I TRN—
R =7 &% 7%z HardDSM OBRRTOT 2%
AMBRIZDOWTHRAR S,
5.1 HardCache ~A®O kv hE§
Sparc ' DPM HR—RIZ7 7t AL, F—4%7
JEATEDRETOMRMIX, V—K/ 14 bhEEIC
SBus DT 7R AIZBWT 1209240 o1 b
AR, 1EOT 7 AIZ 35008 223,
5.2 HardCache A® 3 A
ISALABEIEMTO L S 2inEsi 2 &5,
¢ DPM O cache #% invalid{or Shared) T ¥
TAG % &L, DSP IZEIVAARENTBET
DEEM :170 nS
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