FIT2007 (55 6 BIRSRBIZERMB I+ —5 L)

D-002

AR IP-SAN TOE S EE /O LB OfRNT & HREm EFiE

Analyses and Performance Improvement of IP-SAN with Highly Multiplexed I/Os

o =g’

Saneyasu Yamaguchi

1. XL®IC

iSCSI Z v % IP-SAN I FRBEIZ IR A 03 70y, Az
2 FBEY, BEENENSZ R ORI EEFEoRE,
REMY FC-SAN L W4 0 Maem ENEERBEL 2> TV 5.
HREMEPE#THSIEHE LT IP-SAN OFa hasz
2o OBEIRHITLEND.

TOBHEIIIH LEc X, ZEHERTHS IP-SAN O£
B2 BEENICHEITTE, DO V0 EXROBELFEMICE
BFC& B IP-SAN b L—RVRFAERRBLE]. ZhiZ
L VELD VO BERVEREZEBRTIEA 2 L2 B82S
ZENTERERY, VO ERBPLBINTIE-EATH
BROBERZEBTEEL o, L L, B RF AT
DD VO BRI XN B/ IP-SAN VAT AIZE
WTE VO BEROBEDHEMZBETADIITEL TS
D3, ZH(100 DL B YD VO BRI 5 IP-SAN &
2T AMMIRNTIE, $HO V0O EROBIER M EET
BDILEBYELRY, MTPEETHILEVOSBENS -
7.

AR T, BEOAM=—FZICLVEREN, SO
VO ERBPEINZRIT SN D FEFICEELREIEEL TS IP-
SAN VAT A LT, bL—REREZE LEBHIOW
FIEEREZREHL, R ARy 7BEHMHT 5 FREE2RE
T5.

2. IP-SAN BT X T L

iSCSI IP-SAN (2} 5 1O AAHIL, 77 A VY RT A
/RAW 5 X4 Z over SCSI over iSCSI over TCP/IP over
Ethernet &\ 9 ZEEBONEIZ L YR ENS. i,
A—Tr /) —R 08 FE#(Linux 2.4.18) & iSCSI E¥(UNH-
iSCSI 1.5.02)% V> IP-SAN V' A7 ALHEEL, 2TOR
CEMERBRERELBNL-. BREEBETIT, B
BLIEAEVICH—FZNVHNETRELEVOA R M EE
OREAZRIRET D, AV MI LB D FB~D 1O
FEROEFERETHD.

AL HVRBICBIT B RITES V0 BR$, KTUS
BEEEH /0 BRE, AT /O BEREE2RDBZ LI
£V, EBIZBITDAFIEE VO ERECOWFIEZFHIBL
TWARBEMET A2 Z ENFREL 25, EHAMIE 4 BEiZ
Y

3. EARPRE IP-SAN HEHEETM

1 B0 iSCSI #—4v b & 4 BEDA = —F T X VIR
ENBFHME IP-SAN IZBWT, &4 = —Fnb8ED
/10 BR(V AT ba—iLread()) & WFNZRKITL, ToOH
EEARAELE. A =v—% L Z—4 v i PC(CPU Intel
Pentium4 1.5GHz, AU 384MB)& BIEDERE THEL,
X v b U— 2% Gigabit Ethernet % A\ NIC i Intel

IN= I
Masato Oguchi

&) &

Masaru Kitsuregawa

3000

g 8
|
%
i

g
|

[transactions/sec]
@
S

=5 4init (defautt)
= 4init (QDA=150)

g

Total Throughtput of All Initiators

0 50 100 150 200
Num. of I/0 commands per initiator [cmds/initiator]

1 BAT PR IP-SAN DHEAE

o

120

— SysCall
100 ||—SCsI
~riSCSI
— TCP-init

®
>

W FERL/O%K (8]
(=23
=3

-~
(=3
T

20

0 Y } H i 1 H i
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
R [sec]

X 2 IP-SAN %@ TOIW FILH 1/0 FoHR

PRO/1000 XT Server Adapter & Ve, 1 =V —&F L& —
7'y b ORIC 16[ms] DRBIEE A TAIZBM U FHRE IP-
SAN 2#HE L. VAT Aa—/Lik RAW F5A Rizxt L
TRITLE. BERERELE 1 O“4init (default)” 2R3,
BIIBRA =2 —F CHINCRITEND VAT L I—LD
BThy, Hti 1 B0t = — 2 TREIN
BHYAT ha—read)’DEEHTHDH. BLY 96 £ Tik
A= =250 OWFIRTREBLT L AT A2ED
MRS, 96 LA ETIIEMUARNZ W05,

4. BIERFLRY I OHE

1 ®“4init (default)’DFERZE 2 ETRELEFER
LV L, BIEDIRIBLA MRy Z SO ARRET
HBZEETT. RFERTE, WHIE 100 BEIZBWTIE
FIEOEMC L 2EEOLEENEEY, o bhariiy



FIT2007 (55 6 BITREMFRIT I+ —3 L)

ITOWTHDDORBICBVTHFIENFIRINL TS EEZ
BB, WHIEFTIRATLa— 1121235, 1 D
iSCSI #555(1 MDA = x—F L Z—F v NDOEE TLE
YO BEREOEBLZEHL, K228k ABF 0E
R 1L, BRIZEITINAEREEKRT LTV ey /0 ER
DETHD. ZhiL, BITES V0 BEROBHKL, BTH
& IO ERBOBLEOEZIVRDBZ ENTES. RN
[ZH T, "SysCall'iZy AT Aa— L@, "SCSI"ix SCSI
&, "TCP-init"I¥A == —# D TCP J&, "TCP-targ"id#
—4y MO TCP BIZRBWTHERH L7208 10 ERE %
#FLTWA. KLY, OV RTFha—LE, SCSIBT
WA FIER 112 TH DA, iSCSIETHFIEIBK 100 (2
FIREINTEY, TNED TORTIIAFIBEN X 2@
LTWABZ ERGND. koT, WHIEOHKIFRIX iSCSI B
WWHEETDII BTGNS,

wiz, WHIESHIRESN TS iSCSIE% & biciimb
L, iSCSI BHNORIBIZB T 2 WFIEOHBEZR 3 1ZRT.
B X D“iSCSI(Queued)” i iSCSI D ¥ o —A » JEIBIZIIT
HAFIE, +7bb iSCSI Fa— X ANONEBKRT LT
WD VO B DK EE L TWVA. FERIC“iSCSI(Thread)”
X iSCSI BIZBWTEEA Ly RBEBENENKTLT
W 1O B O EFE L, “iSCSI(Sock)™i iSCSI @I
BOWTY 7y bbrrULTORENE(TCP Bio BN E X
NABTHONIEBRT L TR VO ABOHEZRL T
5. BELY, iSCSI BizBiT3 V0 Fa—ia JRIBIC
BIFAWHIEIX 112 TTERLTWAR, REALY FE
EORIBIZBIT HEFIED 100 (ICHIBRINTHA Z &M45
5. £oT, HECHRBEIF2—oAVJRIBERL Y
NEBBIBOMICEETS Z LB oS,

BRI TR ET 2 EHBOHRIIBE KRG SF T —F R
% B(max_cmd_sn)DHERTH Y, Zhi+45TE M-
DIAFIEPHIBEN TV ERETHIENTE S,

AEIEIZIBV T Z O QUEUE_DEPTH_ALLOWED &
LTEDLNTEY, FHEIX 100 THA. Zik 150 &
L CHEREZFHI LI 1 ?%“4init (QDA=150"%%&7=. BT
T, BEINTWIIERREERTS Z LD HHEE
B EEINTZ L(176 LFIRITOFITIVWT 20%DME L)
DRER &N, AFEOFEDENEILD B,

¥ 7z, QUEUE DEPTH ALLOWED #% 150 & L7-B5IC
BT 5&BOMETR VO BEREOHEBZR 4 1277, LY
BEOKE OV IP-SAN REZHRELA =z —F L FZ—4
v MEORBIERMZ 32[ms] & L. BFIRIT AT ba—
VEIZ 160 TH D, BED, VAT AI—ABRLVSCSI
BlzBWTHFNABENTVD VO EROET 160 12F
TESTWBHZ NGNS, ZHIZHL, iSCSI DF 2—
AV TRIBIZBIT AEFIEITRKT 144 Lo TRY, %
NUTORBICBTHEFIEL 144 LT & 7o TWA., B
LT, RNVRy 782 HHTTETHD Z EPIHRBTE
5.

5. BhVIc

AT, IP-SAN O ML — R RAF AD F L— R
BEREESL, IP-SAN £BIZBVWTEFNICAB EINS VO
EREOWEBZ KD, HEEZHBLTOHAR MRy 75
PR TO2REZRB UL, EEAEDEORIEDZHIZ,
4 DA =V T—FE 1 BOY—5 v MEMOHER SR,

| RO ()
2

120

100 [

=]
S

40

— iSCSHQueued)
e iSCSI(Thread)
— iSCSI{Sock)

20 1

0 L .
0.2 0.21 022 023 024 025 026 027 028 029 0.3

BER [sec]

& 3 IP-SAN @ iSCSI J& ThOIFILER 1/0O FDOHEHS

170

— SysCall
mmcece SCSI \

160

—
159
=3

B
e

—
1%
S

WFHIREL/O¥K ()

H
WUVPURVRIOE

—
™
S

4 Bl
e N \ —iSCSKQueued)
I \ —— iSCSKThread)
110 Foi P N iSCSI(Sock)
weo TCP-init

100
0.66 0.665 0.67 0.675 0.68 0.685 0.69 0.695 0.7
B0 [sec]

X 4 IP-SAN O£ & TOEFNE /0 B DOHEB(QDA=150)

HEED V0 BERPWINAMLBIND IP-SAN VAT Al
FUTRBVATLAZERALE. RIEOER, REBEFEC
LVEURVATLOR MRy Z7HBHE X, HiEEH
BLTWAMBEZ2MRTAZ LICLVENHEENDZ
LRI, BREFEOEDMELIREE SN,

413, QUEUE_DEPTH_ALLOWED /% ke
FEOBER, MOEEEZHAWTORIER X 21To THL
FETHD.

SHE XM

(1] o EF/ho EAB#) E PRy hU—27 X b
L=V RT LD b L—AEH, FIT 2004 3 3 BEIE@E3E
B 7+ —7 4 —BEERIE B2of HHAEBEAET
BEHBEFE, pp. 41-42, 2004.8.20



