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Analysis of Performance Requirement for Large-Scale
InfiniBand-based DVSM System

Myeong-jin Cho' - Seon Wook Kim"™

ABSTRACT

For past years, many distributed virtual shared-memory(DVSM) systems have been studied in order to develop a low—cost shared
memory system with a fast interconnection network. But the DVSM needs a lot of data and control communication between distributed
processing nodes in order to provide memory consistency in software, and this communication overhead significantly dominates the overall
performance. In general, the communication overhead also increases as the number of processing nodes increase, so communication
overhead is a very important performance factor for developing a large~scale DVSM system. In this paper, we study the performance
scalability quantitatively and qualitatively for developing a large-scale DVSM system based on the next generation interconnection
network, called the InfiniBand. Based on the study, we analyze a performance requirement of the next-coming interconnection network to
be used for developing a performance-scalable DVSM system in the future.

Key Words :Distributed virtual shared memory, InfiniBand, FESI protocol, Performance analysis
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2 1030440 3840 21960 120 1056360
WUPWISE 4 1031760 3840 21960 120 1057680
8 1031280 3840 21950 120 1057200
2 4011840 50640 47040 610320 4719840
APPLU 4 5653070 12661830 97950 6601800 25014700
B 3613420 3944970 89150 7589720 15237260
2 3634080 118560 265920 53640 4072200
MGRID 4 5014420 101440 312760 85580 5514200
8 5686530 110160 284250 66180 6147120




222 JEMRIEE=EA A M14-AT M45(2007.8)

X

)9l gkek Ny = 3

s FE VIuE ZF- K& Aolth Case A& HolA
Prefetch 7|R[7]& AH&8td Ny, @S E9388 1 A
o714 #lo]A] Prefetch 7]'%’.3% s 8 se goAE
Z2AA7E a2 3] el vl RDMA ®EeEd] o]
Ag 7MY & Witk

f"lo _|
mlo

3.3.1 &gk #Hlo]A] Prefetch

gt HolR| Prefetchts Z2AA7F A9 FHolx&
492 & o) RDMA WE2ZEE AAU §53 Ho|x
£ 9% + 9E 49F 2R o) A% AlAE 273

3}

__4

71 Y3t & Ei*ﬂ"g} 1= °l 44 N5 g Faig
a7t glemg 1 & §A3 i wety o A4
#A Case 1, 29 4 6, g 29 1, & ©A
Prefetch® Adgst=d deje A 7,2 B8 5

ey prefetch‘—' T e X Npreporen W7 B 94714 N,pefeteh
i+ Prefetch® A3 3Fo|t. (28 5= 3 Fo)x
PrefetchE sh= 74+ A3 AZH& el APPLUE A
gk ez F—§ flxjet2 oA dE o] YL BoFE
ok ey AAZ gEd Ho|R] Prefetchs E7k53H7] o
2o (29 5)9 ﬁr% 27 71 = e Ay F

Hghe vedta 2 % gt

3.3.2 743 789 #HolA Prefetch

olef thz 2L Wow 7hehs| Ho|A| PrefetchE T+
F st B YTHE] 7] 3Hsynchronization) Abo]utt} o)X
olFol et ¢£M FRE 7]E3 3 YE Prefeich HolEL
FAG} HolA o]Fo] TASH DVSM A xdlo] 71E4d
ARE 538ld Holx] o]5L Aitsle] Hojx 2Hd s
HolA HFe& P2

(28 6)& T3 o1EA Prefetch’t HEL&=H=x gag
T Utk Prefetch® T&3l7] ste] Zbzhe] W@ d o
PC #<£ index® 3t Prefetch Hlo]2S TS}

1) £uk2 Prefetch® 29 (2" 69 (1) #HolA 1014
segvZb TSRS W, #HolA 1% AZH Holx AUe
7t olu f¥ete] =2 FAY Prefetch weightS

16

1 WM barrier
14

Oprefetch [

12 Oparallel |

serial
10

Time {sec)
-]

9+ Johd un ge

Application Prefetch table
PC Mtwenmtseqeuncehsm
Sub_routing_do_tf——~ ot {12 ns T
{

(4] (2)

PC history

f'rogrammain A O () A

ddo 1 1—>2—=+3 =~ 4 i

do_parallel(do_1) |l | e e

(%! 6) HOIX| Prefetch g

1H3e 7HH L FHolx] AHJE AAAET o] FHo &
wnEA F4E dA9s Ay gl 714E Prefetchd
weightE Z7FA121t}

2) ZXF Prefetche] 2+ (28 69 (2) : #Ho|A 7oA
segvZt HATALS AL, DoAY vl@ Rz Holx) 7
F dAdg HolA ANg siA2dY. zEy 39 Ax
Prefetch’t 298 RS2 HYHH thA] segvE HAIA 71T}
olwf #HolA| HAY weightE FaAFIAY Ao Ea
AIAA 1 o]d9] Prefetch A7} @WAEA] Y& g}
durAl #Ho]A Prefetch®] ZA$ole €43 Holx
Prefetch®} 2] Prefetch Aui7} @22 33 do|¥
£ oF37] A% 924 259 Aol Hasith wekA
T s A thed 2}

];omm: E(k+1)><]\/;c Tdmaxzjvk (8)
k
+ :Z;Trzfetch va;)refetch
s 7Y HolA Prefetchol AE T, 7 A
02 AT+ Ty, ) 2 UEROIAT o714 F ¥e] 7 &
HolHE st $9e v AREn @ W 7,

i 2

© HolA FEE JHALEd ARREY wASe 7,
Prefetch7} @¢EHUFE vlolE ATAAA L AHS
gt

Lomm s ARl AMA N, 00t NE SHHRH
<% 12, 13, 14, 15, 16>3} 2t}

l|2’4‘8

MGRID

iz lalel ol e ls]

WUPWISE APPLU

|
o
&
TJ.‘-’
_(')E
=

{l0JX] PrefetchE AL2SH Ze| Aldd A7t

(E 12> 2t WiX|ol3Y Prefetch M8 3l
(&9 - 2))
; =9 & | SWIM | WUPWISE | APPLU | MGRID
2 668 117 5022 2306
4 1063 128 39467 1915
8 1593 128 22250 1895




&

2k9) InfiniBand 7|2t DVSM AlAE 723

HJIO
0
1ot
X

(E 13) PrefetchE M1 E ©f SWIMOIA state B8} A| F&8t HIO|HE 27| 25 TR =9
(CHel - &)
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PS—F 11 0 11 0 0 0 0 0 0
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PS—F 11 0 11 0 0 0 0 0 0
Total 21575 6099 15236 240 0 0 0 0 0
I-S 5003 0 4817 186 0 0 0 0 0
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I-S 1229 0 1229 0 0 0 0 0 0
I-F 17682 17669 13 0 0 0 0 0 0
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I-S 1260 0 1260 0 0 0 0 0 0
I-F 14994 14981 13 0 0 0 0 0 0
4 PS—S 125 0 125 0 0 0 0 0 0
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1-S 1259 0 1259 0 0 0 0 0 0
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-5 5035 0 4066 744 225 0 0 0 0
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PS—F 506 0 164 194 148 0 0 0 0
Total 10671 3517 5024 1273 857 0 0 0 0
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2 147480 1560 12360 0 161400
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