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A Moving Home Method with Access Record
in Home-based Software DSM System

SHUSUKE OKAMOTO' and TAKUYA ABEt®

This paper describes a new moving home method for home-based software Distributed
Shared Memory systems and its evaluations. In our system, a home node uses records for
access to the shared page to determine the moving its role of home. Each time a home node
receives a service request for the shared page from a non-home node, it records the node ID
and the type of access. If the number of the access records exceeds the threshold of request
counts, the home node decides whether the non-home node which sends the request is suit-
able for a new home node of the page. To evaluate our moving method, we have implemented
a prototype of DSM system from scratch. The result of our performance evaluation using
SPLASH2 benchmark programs shows that our method improved the performance of the
system by 2.25 times over the fixed home node method.
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Table 1 Characteristics of benchmarks and parameters.

Code Problem Sequential Mem  Barrs  Locks FIXED msg AccessRecord

Size | time(sec) swap | (MB) count amt(GB) | MINT WSZ
LU 20482 25 no 32 70 0 25129 0.67 2 8
LU 4096 287 yes 128 134 0 95315 4.70 2 8
Ocean 5142 26 no 57 1692 742 409997 4.39 1 8
Ocean 10262 2226 yes 224 1808 798 | 1097062 16.41 1 8
Water-Nsq 4096 mole. 601 no 5 231 554 241992 0.98 4 9
Water-Nsq 6859 mole. 1889 no 8 231 554 401000 1.58 5 9

00oOoo0ooooo0OooooooO bSM OO
goodbo0o11000000O00bOoOooobooo
000 10 Sequential 0 time 0000000000
000000 OswapOOOOOOOOODODOOO
Mem[O BarrsO Locks 0 000000 OOODOODOO
joooooboobooooooooobooooooo
Jo00oOO00o0ooOooooooooooooooo
Jo00ooo0o000oDODoO00o0oooooDoDD
goooobooobooboOooooLvmoooooo
0000000000000 Ocean@mooooono
Oo0o0DOO0O0D00O0O0 Water-NsqO OO OO
Water OO0 O00O0DOOOOOOOOOOOOO
go0oboobOooOooOooboOopoooooDoboOoo
JooooooooooOooooooooooogo
do0d0Ooodo0ooooooooboobobooooo
Jobooo0ooooOoOoOoooooocOoboooooo
ooooopoooooo
010 FIXEDmsgOOOOOOOOOODOODO
O00000count 00000000 0OOOO diffo
update OO ODOO0O0O0O0O00OO00OO0amtOOO0O
goooopoooboOoOobooobOobObooOooogon
OoooooooouoooMINTO WSZDOOoOo
goooooooOooOoOoUoooooooooooo
goooooooOoooOoooo1gooooooo
O0000OLUO OceanO00OO0OOOOOO MINT
00ooodooooooooooowsSzooo pC
00o0ooooooooooDooo0ooodddWa-
ter 00000000 MINT >=WSZ/20000
gl1oooooooOooobooooboobboboo
gooobooboooooooooooboooooo
goopoooOoooOoMINTODODUODDOOOOO
ooooboOooooOoboooOoooboogoo
OOOORIONOOOUOOOHMTL =10PRSP =
U0 D0OO00O0ODOOUOb0ObDODOOOouooOooooo
Jo000o0ODO0O00DOOO0OOgOoooRrRIONO LUDO
Ocean 00 OHMTLODOODODOOODOOOOO
O0D0ODHMTL=100000000 3320000

Speedup

Oceanl026

04 8O000000D0O0DOOO0ODODOOOOODOOOOO
Fig.4 Speedup on 8 processors against sequentials.

O ORIONODODOOODODODOOODOODOOD

4.2 00 00O
JdoooooooDoooooooooooooa
00o0b0000bO00bO0bOO0bOoboOoooooooo
goooooboboboboobooboobuoooooboobo
gobooobboobooboobuoobobobnboo
gooooooooJuMpPODDOOOODODOOOO
goboooboOoboooOobOoobobooooboboobo
0000000000000 ORIONOOO JUMP
goooobOoooooboooboooboooooono
0000000 ooooOOoobOOooObOoobDboboo
000000000 bOOo0oOoboOooono

4.3 00000
00000000 0OARC Access ReCordOO 0O O
00000000 0ORIONOJUMPO JIAJIA OO
0000000000000 0O0FIXEDDOODO
poooboooboboboboobo

4.3.1 O00OO0O0OODOOOO

04000 10000000000O0O0OOOO
goooodooooobooooobboooooo
gOoooooooooooOoOobODOoooOoDoooOoo
0obooodooooooooooooooboo
ARCOODOODOODODOOODOODOOOOODO



72 gooooooooooooboOoOooooooooo

1le+06

1le+05§

le+04

count

le+03}

NN\

1le+02

ORIONE
JUMP|
JIAJIA
UMP
IAJIA

z
[}
4
]

J
J

,_
c
I}
<3
B
3
—
c
=
=}
=3
-3
o
S

@

I

5

o
=
IS
o
S

@

]

5

2
o
N
-3
2
S
=3
-3

ater:

05 00000000

Fig.5 Number of moving home.

gooboooooooobooooooooocoooo
OO0OOFIXEDOOOO ARCOOOOOOOOQOOO
1.01022500000RIONOOO0OOOOCOOOOO
Lu409600000000000000JUMPO Wa-
ter 00 00000OO0OOJIAJIAD FIXEDOOOO
0000000 FIXEDOOOOOOOOOoOooooo
Water 0000 FIXEDOOOOODOOOOOOOO
gbooooboooobooooooooooobooboooo
ooooooon

4.3.2 O00OO00OO0OOOOOO

O500000000000000ARCO ORION
gboboooboLvoooboooooooobobooDboo
OO0 ARCOOO0OO0OO0O0ODOO0OOOO ORIOND OO
oooooboooooobooooooooboon
gbboooobooobooooooboooooobooa
O Water 0O0OO0OO0O0O0O0O0O0ODOOOCOOOODO
ORIONO ARCOOOOOOOOOOO JUMPO
goooooooooooooobooboOoooOooo

4.3.3 O00O0OO0OOOOODOOO

06000000000 updateO OO difO0ODO
g0000 10 FIXED msg count OO0 OO0
00000 700update000difO0O0OOOO0O
00000000 10 FIXED msgamt J OO0 00O
oobooobooboboooooboobooooboooa
JIAJJAOOOOOOOOOOO update 00000
dif000000000000000 6000000
gboooooboooo

Oooo0o0oo difoc0o0o0ooooooLun
Ocean OOOOOFIXED O dift O O0D0O0O0O0OO
goobooobooooooooooboooooonn
00000000000ARCOORIONOJIAJIA DO
FIXEDOOOOOOODOOOdifOOOOooooo

May 2004

2

— diff
update

15

Oceanl026 Water4096 Water6859

06 ODO0000O0O0OOOOODOOODOOO
Fig.6 Rate of message count (FIXED=1).

1
move .
0.9 @diﬁ ‘
update
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

ARC
ORION

a
=
=}
s

FIXED
ARC
ORION

£33
52X
a50

ter4096 Water6859

<
<
£

Oceanl026 W

07 ODOO0O0OO0O0O0O0OO0O0OO0OO0O0O00O0
Fig.7 Rate of data transfered (FIXED=1).

o

O0oDO00oOooooooJuMPOOOO difoOo0O
000000000 0ARCO ORIONOODOOOO
oooooboooooobooooooooooooo
oon

Water 0 0 OORION O JIAJIA D dif 00000
OO0OO0OARCO update 000000000000
OOoRIONOODOOOOOOOOOO FIXEDOO
00000000JUMPO dif000000000O
OoooOoO0000 uwpdateDOOOOOOOOOO
goboooboooooooobooobooboboooooo
ooooooooooooooooooooooooo

4.3.4 0OO0OO0OO0OOOOOOOOO

JuMPOOOOOODOOOCDOOOOOODOOOOO
oo0ooo00O00oo0o00ooooOoO000o00ooooOoLu
0 Oceanb14 0000000000 O Oceanl026 O
6.680 000000 OWater4096 0 2.670Water6859



Vol. 45 No. SIG 6(ACS 6)

g3vsoooooboobooboooooooooooa
ooooooooooboooboobooooooooo
0000000 O0OWaterD 200000000000
00000000 FIXEDOODOOOO

4.3.5 O0OO0OO0OOOOO

JIAJJAODOOODOODOOOOODOOOooooooo
OOooOJUuMPO dif000O00000CCOOOO
gbooodooooooboooooboooboooood
goooooooobooooooboobooooboooon
O000O0OORIONOODODOOODOO ARCOOO
O000O000OLUDO OceanO0O0OO0OOOODOOO
O000o0o000ooU0ooooOooooodifon
00000 ARCOOODOOOooooooo

5. Joaoano

oooooo bSMOOOOOOOOOOOoOooO
goo1l1oooobooooobooboobobooooooo
0000000O00Oupdate000 dif 000000
000000000 read/write 00000000 DO
goooooooooooboboobooboooooa
gooooboooooobooboooooooooon

update 000 dif 0000000000 OOOOO
OO0OO0O0OORIONDOOOOOOOODOODOOOOO
gobobooooooobooooooboooboooOoooo

goooooooobooooooOobooooooboooo

goboooooboobOooooDbOoOoOobooo
000000000 0OJIAJIADOOO JuMPO OO
obobooboobooooooooooooooood
ooooooRrRIONOOOOOOOOOOOOOOO
gbobooobooooboobooooooooOoooboo
0000000 LUDO OceanODOOOOOOOOO
ORIONODOODOOOOODOOOOOODOOODDOO
oboo 2200000000000000000
oooboboooooooooooooooonooon
gooooboobOooooboboooboooDbooDo
gbooooooboooooobooboobooDo
ooooooOoOo0ooooooooooooooboDbo
goooboooooobooboooooooo

o o o o

1) Hu, W., Shi, W. and Tang, Z.. JIA-
JIA: An Software DSM System Based on
A New Cache Coherence Protocol, Proc.
High Performance Computing and Networking
(HPCN’99), LNCS 1593, pp.463-472, Springer
(1999).

2) Hu, W., Shi, W. and Tang, Z.: Home Mi-

goboobo0o0ooooooooooooooboooooooooobboo 73

gration in Home-Based Software DSMs, Proc.
1st Workshop on Software Distributed Shared
Memory (WSDSM’99) (1999).

3) Cheung, B.W., Wang, C. and Hwang, K.:
A Migrating-Home Protocol for Implement-
ing Scope Consistency Model on a Cluster of
Workstations, Proc. International Conference
on Parallel and Distributed Processing Tech-
niques and Applications (PDPTA’99) (1999).

4) Chung, J.W., Seong, B.H., Park, K.H. and
Park, D.: Moving Home-based Lazy Release
Consistency for Shared Virtual Memory Sys-
tems, Proc. 1999 International Conference on
Parallel Processing (ICPP’99) (1999).

5) Ng, M.C. and Wong, W.F.: ORION: An
Adaptive Home-based Software Distributed
Shared Memory System, Proc.7th International
Conference on Parallel and Distributed Sys-
tems (ICPADS’00) (2000).

6) Carter, J.B., Bennett, J.K. and Zwaenepoel,
W.: Techniques for Reducing Consistency-
Related Communication in Distributed Shared
Memory Systems, ACM Trans. Comput. Syst.,
Vol.13, No.3, pp.205-243 (1995).

7) Iftode, L., Singh, J.P. and Li, K.: Scope Con-
sistency: A Bridge between Release Consis-
tency and Entry Consistency, Proc. 8th Annual
ACM Symposium on Parallel Algorithms and
Architectures (1996).

8) Woo, S.C., Ohara, M., Torrie, E., Singh, J.P.
and Gupta, A.: The SPLASH-2 Programs:
Characterization and Methodological Consid-
erations, Proc. 22nd Annual International Sym-
posium on Computer Architecture (ISCA’95),
pp-24-36 (1995).

9) J0O000O0O0O0O0OU0OOoOoooO bsMOO
gooobbbobooobbooooooboboo
000000 FIT200200 0000 Opp.167-168
(2002).

10) Abe, T. and Okamoto, S.: A Moving Home-
based Software DSM System, IEEE Pacific
Rim Conference on Communications, Com-
puters and Signal Processing (PACRIM’03),
pp-17-20 (2003).

(00150100 10000)
(00160 1030000)



74 gooooooooooooboOoOooooooooo May 2004

o0 Oo0Oo0oooo

go4000000600000
goooooooooooooen
gooooooooooooooon
goooboooooobi11ooo
gooooocoooooooboooo
goooooooooobooooooobooooooo
goboobooooooooooooooobobooooon
0 0 O IEEE Computer Societyd ACM 00O OO

o0 Oo0Oooooo

o0 s400000 1300000
gooooooo i1soao0oo0
O000o0o00oo0Od NECO
goooo




