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Analysis of iSCSI Target Software

ToMONORI FuJiTAt and MASANORI OGAWARA*

Many companies have started to consider the iSCSI protocol used to build inexpensive SAN
(Storage Area Network) environment, which provides management advantages, over Ethernet
networks. Several studies have conducted the performance evaluation of the iSCSI protocol.
However, all of them evaluated the performance of a host computer, called an initiator, is-
suing SCSI commands. The performance of storage systems providing services to initiators
have not been investigated. This paper analyzes the design and performance of open-source
software for building iSCSI storage systems with a general purpose operating system. Our ex-
periments shows, compared with the storage system using only general functions provided by
the operating system, the storage system using specialized functions provided by the modified
operating system gives better performance. However, our results also show that careful design
enables the storage system using only general functions to provide comparable performance
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that the storage system using specialized functions provides.
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Table 1 iSCSI target software characteristics.
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Fig.2 IO interfaces.
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Fig.5 Read data path.

goooobobobooobobobobobobbooboboboboo
goobooobobooo

Ardis00 0000 Threaded-Ardis0 000000
0000000000 O000 sendpage 0000
0000000 oOobobooobOooooboooooo
Joo0bOo0o0ooOoooooobooooooono

O500READOOODOOOOOOODOOOOO
00o00oo0O00O0o00oobooOobOoooooobooo
ooobooooooo

4. 0 000

4.1 0O a

O000000000000000Xeon 2.8GHz
02GBOO0O0O0O0O0ODOOLInuxO0000000O0O0O
0 2425000000LSI LogicO O 53C1030 00
000000 Ultra320 SCSIODOOOOODOODOO
O00000Maxtor 0O Atlas 10K SCSIODO OO

036.7GB 10,000RPMOCOOOCOOOOOOOO

0000000000 0UUgoouUNHOOOOOOd
0000000000 0ext20000000DO0O0OO
O0o0o0o0ooooooopooooooooooood
goooooooogood
0000000000000 O0O00OXeon 2GHz
0O 1GBOOOOUOD0OOO0OO0OLInx OOOOOOO
000 264000000000000000000
O0Cisco00000000000ODOOOO™ 000
000 4.01.100000
0000D0000000000000 Intel Pro/1000
MT Server Adapter 0 0 O O O Extreme O O Sum-
mit 7i Gigabit Ethernet 000000000000
oooo
O0ooooooOooooOoOoooooiscesion
00000000000 200000000 Unso-
licited Data 0 0 O Immediate DataO0OOO0O000
oooooooooon
0000o0oooooooooooooooooon
0o0ooo0o0o0o00o00oooooogogooo 50
ooooooooooo



46 goooooooobooobooooooooboog Jan. 2005
02 iscstoooooon 70 . . .
Table 2 iSCSI parameters. S 60 F S |
oo 0 8 R
InitialR2T On < 50 I T
ImmediateData On c 40 + m
MaxRecvDataSegmentLength 128 KB =
MaxBurstLength 256 KB E. 30 | 7 , Ardi 7
. = g ’ rdlis
;rst(}jurstL?ngth 64 K]? 8 o0 L . aded-Ardis —--x-—- -
axConnections 2 igk ---%---
’ £ UNH-disk *
MaxOutstandingR2T 1 F 10§ UNH-file 8- o
oo UNH-file-sync —-m—
o —

03 DOoO0oiscsIonoooooooon

Table 3 System comparison.

oo
Ardis Ardis0000D
Threaded-Ardis pOo0O0D0O0O0oOO0ooooo

UNH-disk 00ooO0oooo 1oo0o0o00000o0o
00 UNHOOODOO
UNH-file 0oo0oo0ooo loooooooooo

00 UNHOOODODO

WRITE O000O0O00O0OO0O0O0O0OOC
goo0ooo0oo0oo0ooooooooo
O UNHOOODOOOOODOOOO

UNH-file-sync

4.2 OJ000O0OO0OOO0OODOOOO

300000000040000UNHOOOOOO
000000000 0DO0O0OUNH-Afile-syncO OO
0oooos000iScsIooonoooonpooog
goobooooo 30000ooo

UNH-file-sync 0 0DASOO0OOOOOOOOOO
O000sysfsyne() DOOOOOOWRITEOOOODO
gbobooobooobooboobuoboobooo
goobooboobobboobboobboobooo
O UNH-file 0O OOOOOOODOUNH-file-sync O
UNH-fileOOOOOOWRITEOOOODODOOOOO
0000000000000 00000UNH-file-sync
goobooooooo

4.3 O0O00O0OO0OOO0OO

do0o0oo0oooOooDoobOoobooboooooo
0o0o0D0D0o00O0bOOo0ooOOobOooooOobooo
00o00D0000bOooDoOobooOoooobooo
oooooooro0ooooooooooooo
O0LnuxO0OO0OO IO0O0OD0OOOPO000O0
00ooooooooooooo oooooooon
oopooooooooogoooscsioooooon
00 Io000o0 2KBO32KBOOOOOOOOOO
50,00000000000DOO0O0O0DOODOOOOO IO

Y 0000000000000 000000000000000
goboo Ilo0o0oooooooooooo

2048 4096 8192 16384
1/0O Size (in bytes)
U6 00000O0O0OO0DOOOOOO
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