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Building A Large-Scale Storage System Using Sun Fire X4500 and Gfarm
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Sun Fire X4500 Server integrates a four-way x86-64 server and 24 TB storage, which may
deliver remarkable benefits to the large-scacle data processing applications. In particular,
the server architecture is supposed to match a data processing model of Gfarm, which uses
file-affinity scheduling. In this paper, system integration for building a storage system using
20 nodes of X4500 and Gfarm is discussed. Configuration of the ZFS/RAID-Z storage pool
or UFS is determined so that Gfarm achieves significant performance in 1/0 throughput and
metadata operations. According to the discussions and preliminary experiments, a storage
system which has 256.5 TB capacity was constructed and the basic performance was mea-
sured by benchmarks. The results indicate several issues for building a petabytes-scale storage
system with such as the architecture.
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£ 1 ABETHWE: Sun Fire X4500 DRy &

Hardware Dual-core Opteron 2.6GHzx2, 16 GB memory,
48 disk drives (HITACHI HDS72508S),
Marvell Serial-ATA controller x 6,

Intel 82546EB Dual port Gigabit Eternet x2.

Software Solaris 10 (with update3 and recommended
patches), PostgreSQL v8:1.9 (with default

parameters).

FUSE® @2 50v—Lhbh, WTFhaBEDOT 7
Vr—va EEERSIC Glarm 7 7 IV AT I
T v ATEDEEREMT 3.

4. VATLOEE

4.1 & =

20 B X4500 % Gfarm THEL, KO L 3 ik
HETVWEND 256.5TB OBRBREDOAFL—I%
WL R THV T X4500 DAy ZidR 1
D@EHTHH, /— FHEOEFICIE Gigabit Ethernet
ZRAWz. Gfarm i33—T321.4.1 (200743 H 31
HUV—X) ZHWVEDR, 03— 3 T Solaris
10/x86-64 ¥ K— F LTV, HEFOa—R
DEENDRETHH72. b, BEOT7 U r—3
U6 Glarm 7 7 AWV AT LT 7R3 B0,
VATLAaA=VT v 754751 L GlarmFS-FUSE
OFFZRE Lz, AT LI~V T v 75475y
ICBAL Tid seek() DEMEICIES B -T2, O— K%
BELTFIATES X5 L. GfarmFS-FUSE Ic
DTk, OpenSolaris Porject @ Fuse on Solaris”
ORFKAZREL, 2007E 6 HORETEFFIAT
FERWZ AL R FOM, KAVATL
TRVATLI=NT VIS4 T5)%EBNT Gfarm
K7 PR RATBHTLEL.

Gfarm, BLXU LMY —IVOBERIEICIIZ T,
Gfarm 75 X4500 DA P L—JIKT7 IV A LK
OHEENTICBONB KTV AT LEREREL
fe. BLIZ, Glarm D7 7 AV AT LY —1RETF
NDT 7AWV AT LIARERS, BRI TF— 2%
WE B8R (RT—IVEE) 25« L2 PURXTE
ABEKRTHB. LHL, Gfarm D I/O A)L—T v
METRIDT 7 ANV AF LD /O ZV—Ty b ER
MU7zeDExB1280, T7AINVYRTF LY —N\E&
% X4500 Tl ZFS DRMABEZ TA P L—Y T —
WOBREZZBBENRD . B2, Gfarm D
AR TF—2EBEOMEEL, Nv TV RELTHWS
T—Z~—2Z (DB) ¥—RD S 7 g M
DERE, BXUIIGA TP ART—HY—)\fD
BELATVVIKEFET 5. AL TEATEICDOWT,
DB H— 20 FIHT 57 7 AV AT LIS DWW THRE!
Lz, FiczhdOFF iz 3.

0+ § 6-way RAIDZ
—#—6 6-way RAID-Z using dynamic striping

1000 4 4 11-way RAID-Z

. ~4—4 11-way RAID-Z using dynamic striping
[ ~~—7 5-way RAID-Z using dynamic siriping
@ 800
a
=
5 e |
2 600 = —
& =
3 a
< 400
£
H e
£ 200 =
2

[

0 2 4 [

Number of processes

1 ZFS/RAID-Z ORI X 2 Write HHEOEL

-0 § 6-way RAID-Z
—8—§ Gwey RAID-Z using dynamic striping
1000 -4 4 11-way RAID-Z

~4—4 11-way RAID-Z using dynamic striping

T ——7 5-way RAID-Z using dynamic striping
2 800 ~—
o5 B
2 so0 -
3 = “
s .
£ 400 -
= .
]
[ o Y
=T 200 L S
2 T

a

0
0 2 4 6

Number of processes

2 ZFS/RAID-Z OWHIC X% Read HHEDEL

4.2 Gfarm QA 7—jVBlEE BB AN ~TT—
OB OB

EFBINC, X4500 DF 1 R 7 HER, $ic ZFS/RAID-
ZIERAT BT AT DLA T M DO THRERT-
Te. 8BDTFAARAIDH B, 2HIEOS #AVA—
W BYVRTF LT 4 ATICHWB S, Glam 23S
KA BHEHDY TR ENTES. KEBTIE, 1D
D RAID-Z T 5T 1 X7 D, RAID-Z D%,
BREIC RAID-Z % 1 DO T — )L T B hEIE
FA=Z L LT 5 DD — )V ZERL, X4500 Bifk
PENXT B I/0 ZANV—T"v FOEEHERHE U, &
T—IVERIC 11T B Write HEBEODEVZE 112, Read
HREDBOFE 2 1CRY. “6 6-way RAID-Z” 368
DF 4 A EENT 1 50 RAID-Z 2R L, Zh
Z6ty FARTAERTHS. “Dynamic striping”
ZRAT ZEEEERD RAID-Z # 1 DO 7 —)lic
ELHBEH LS. “Dynamic striping” ZFAL
BVBRER, T7ANVT AR TS TR ANEE
EN/RAID-ZICDART I BATBRERS. B,
RAID-Z % 4 DRET 2#iE, X4500 084924 T
BHBBHIK 4 DDTTTS LA ERICER S RAID-Z
7 7RG BIGERMELUTHE LK. ZFS 035
A—RITRT TV MEERRWZE. BIESS A—21F
“7 5-way RAID-Z using dynamic striping” I DWW T
BRI 7AW X% 1,000MB, 7 7-1VE% 140 &



%2 Gfarm 88D /O Z)—Ty b (i MB/sec)

# processes

1 2 4
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