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GUIDE TO ISCSI PERFORMANCE TESTING ON THE
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INTRODUCTION

This document provides an easy-to-follow guidetfoilding a Small Computer System Interface ovefi8SI) implementation using

the Cisc8 MDS 9000 Series of multiprotocol switches. Speaifly, this document will focus on a quick, simpketup for configuring a Cisco
MDS 9000 Series IP services module for the purposesnducting iISCSI proof-of-concept and validatiests. Below are the four steps
needed to accomplish this:

Note: Command-line interface configurations will be shmow Appendix B.

¢ Cisco MDS 9000 Series baseline configuration
— Enable Gigabit Ethernet interface

— Set iSCSI authentication tdone
— Configure Gigabit Ethernet interface for iSCSI
— Set iISCSI mode t8tore and Forward

« Configuring access for iSCSI clients on Cisco MOXB® Series
— Create iSCSI initiator by IP address

— EnableDynamic Import Target FC
— Zone Fibre Channel targets and iSCSI initiator

« Installing and configuring iSCSI client (Microsaftiver)
— Log into Cisco MDS 9000 Series Gigabit Ethernetiifeice

— Log into available iSCSI targets

« Using the lometer performance test tool
— Test parameters affecting performance

Note: It is important that the Ethernet management porthe Cisco MDS 9000 Series switch be configured separate VLAN and

IP subnet from the Gigabit Ethernet ports on thedfices module. This requirement is mandatoryisimequired to make sure the
management port does not interfere with the IP st{pnconfigured on the IP services module (gratisitAddress Resolution Protocol [ARP]
requests).

TOPOLOGY INFORMATION

The following configuration is used as an examplefiguration and serves as a baseline to gaugerpeaihce results. Although it might not
be feasible to use exactly the same server corfigur, the results presented in this paper carobgared with any results gained from using
different server hardware to gauge the validityhef data.
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Host Information

IBM x345 PC

¢ Dual Xeon 2.66-GHz CPU

¢ 1 GB of memory

¢ Windows 2000 Advanced Server with Service Pack 4

« Microsoft iSCSI driver Version 1.0.4a

Dual Intel PRO/1000 MT network card with driver ¥&m 7.3.13 (dated 10/28/2003)
Test tool: lometer Version 2003.12.16

IP Switch Information

Cisco Catalyst® 6500 Series Switch
« Software Version 6.3(10)

« 8 optical Gigabit Ethernet interfaces

« 16 copper Gigabit Ethernet interfaces

Cisco MDS 9000 Series Switch Information

Cisco MDS 9509 Multilayer Director Switch

¢ One 16-port Fibre Channel switching module (DS-X®01
« One IP services switching module (DS-X9308SMIP)

« Software Version 1.3(4b)

Storage Information

EMC Clariion CX600

« Navisphere revision 6.4.0.5.2, Generation 116
* 4 GB of cache per controller

« Eight RAID5 LUNs—5 GB each

CISCO CATALYST ETHERNET SWITCH CONFIGURATION

The ports that need to be configured are the Gatalyst switch Ethernet ports that the iISCSI laost Gigabit Ethernet port on the Cisco
MDS 9000 Series IP services module are connectadrtdhe Cisco Catalyst Ethernet switch, a fewdesnfigurations need to be conducted
on these ports:

« Cisco EtherChanngktapability and VLAN trunking should be disablekistis a normal configuration for “host” ports arediuced port
bring-up times as a result of reduced protocol tiagjon

» PortFast should be enabled,; this is an Etherntairiefrom Cisco Systems® that reduces the port buimgime as a result of optimizing
802.1D Spanning Tree timers specific to “host” port

For the purposes of creating the iISCSI test enwiknt, it is recommended to keep the configuratiolpke and assign an IP subnet that is to

be used for both the iSCSI initiator(s) and thec€iBIDS 9000 Series IP services module’s GigabieEtat port. If using multiple Cisco MDS

9000 Series IP services module ports, assign ased® subnet for each Gigabit Ethernet port wiktalso be used by the iSCSI initiators

assigned to that port.

CISCO MDS 9000 SERIES BASELINE CONFIGURATION
On the Cisco MDS 9000 Series, some basic configuraiare needed for iISCSI.
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Step 1—Enable the iSCSI feature (global commandherCisco MDS 9000 Series switch.
1) From the Device Manager, click the toolBatmin - Feature Control.

2) Verify that iISCSI is enabled. If it is not, dlithe drop-down box under Action and selewibled.

@ 172.22.42,82 - Feature Control X
FEROEHS

Name [setus _|action _|LastactiorResut _|LostFaiureReason |
ivr disablerd _noSelection _Success

fcip __enabled noSelection  None

fesp dissbled  noSelection  None

iscsi enakied

tacacs

gos-manager j . #

pot-securty ~ lenabled noSeleclion Success

fabric-binding enabled Success

iscsi-interface-vsan-membership  enabiled ) Success

]
[ Reiresh | [ Hep | [ cwse |

9 row(s)

Step 2—Enable and configure the IP services modigel®& Ethernet port.
1) From the Device Manager, right-click the Gigdhtihernet interface and selé€nfigure.
2) Enable the interface and assign an IP addrekswdmet mask.

3) Set the iISCSI authentication modetme.

@ 172.22.42.82 - gigk313 53

ISCEl | iSCSI TCP || FCIP Interfaces | Trunk Config | YLAN | Sub Interfaces | CDP Meighbaors

Description:

whu (1500 ={s75.9000

Speed: 1 Gh
Phiys Scldretg 10 05:30:00:94:90
AE?G) up O dowwn
Oper: up
LastChange: 2004/04/29-13:38:07
COP
IPAddress, ko 1010100124

|zcsiduthiMethodd: none |:| chap
ISMS Profilefame:

Refresh ][ Help ][ Cloze ]

Step 3—Enable and configure iISCSI on the IP servitadule Gigabit Ethernet port
1) From the same configuration window, click t8€SI tab, which is the second tab from the left.
2) Enable the corresponding iSCSI logical interface

3) Set the iISCSI Forwarding Mode $tore And Forward.
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@ 172.22.42.82 - gigk3/3

GigE | 15C3l | iSCSI TCP | FCIP Interfaces | Trunk Config | WLAN | Sub Interfaces | CDP Neighbors

Description:
Speed: 1 Gh
PhysAcdr Mg 20:59:00:05:30:00:71:1e

Addmin: (g} up C' dovvn
Oper: up
LastChange: 2004/04/29-21:20:44

Partvzan: | 1 ihﬁ\%
Forvwardinghoce: C' pazsThrough (2 stareAndForsard

Initistor 10 Moce: (g} name C' ipaddress
—Initiator Proxy NMbde
[ Enable

[ Refresh ][ Help ][ Cloze ]

CONFIGURING ACCESS FOR ISCSI CLIENT ON THE CISCO MD 'S 9000 SERIES
Step 1—Creating the iSCSI initiator

1) From the Device Manager, click the toolbBr-> iSCSI.
2) On the Initiator tab, clickCreate.

3) In theName or |P Address window, type in the IP address of the iSCSI hbat will be accessing the Cisco MDS Gigabit Etherne
interface; note that if you have two network inéed cards (NICs) in the host, please enter thecoIC IP address that will be accessing the
Cisco MDS Gigabit Ethernet for iISCSI.

4) In theVsanM ember ship window, enter the VSAN number where the storadedated; this is where the iSCSI initiator will Becessing.
5) InNode WWN Mapping andPort WWN M apping, select bothPersistent andSystem Assigned check boxes.
6) In Port WWN M apping beside the System Assigned check box, leave ting as 1.

7) Click Create and then clickClose.
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A screen shot of this procedure follows:

@ 172.22.42.82 - Create iSCS] Initiators 53

Mame or IP Address: | 10101087
“aanMembership: | 1

~ Node WWN Mepping

Persistent

SystemAssigned

~Port WWHN Vhapping
Persistent

Or Static VWANIE):
[Dne Per Line)

AuthUzer:

Step 2—Enabling thBynamic Import FC Targets

This feature allows you to auto-import Fibre Chdriamgets as iSCSI targets

1) From the Device Manager, click the toolbBr-> iSCSI. A window will appear; click the second tab, calleatgets.
2) In the check box calledynamically Import FC Targets, add a check.

A screen shot follows:

@ 172.22.42.82 - 15CSI

Initiators '0E1s | Session Inflistors | ISNS Profiles | Globals
[#] Dynamically mport FC Targets | [ BB 9 B &

______ Potvwie) | _ Unented | edeor)Access | Adverised | Trespass | Revetlo

i5CSiName  |Dynamic  |Primary  |Secondary | |FC Primary |FCSecondary | M st | Interfaces Modle: PrimaryPort
4

|EI [ Refresh ]| Help ” Close ]

O rowwi’s)

Like any other normal Fibre Channel host, an iS@ight will need to be granted permission to comivaite with the storage device. This
permission is granted through zoning. Below arpsste add storage and an iSCSI client into a zone.

Step 3—Zoning Fibre Channel targets and iSCSI ioitia

From the Fabric Manager, select your iSCSI VSAN] flom the toolbar, clickone - Edit Local Full Zone Database.
If you do not have a ZoneSet already, create one.

1) To create a new ZoneSet, highlight ZoneSetheneft-hand panel and click the right blue arrow.

2) Type in a name for your ZoneSet, then cliiK; default is ZoneSetl. In the example below, theelet name KSCSI.
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WEW P @ | seichinzesy /VSANO0O1ZoneSets
onez} A viembers | pases

b2
G [hame  Twembers  [Last Mosified

Fabric Manager 1.3(4b) - Zonesel ... rgl

Feld
B4 et
[l hrezae2sateing 6400t
172224282 16113 2540007
72224282 t611S 10840004
172.2242.82 118 10540002
72224282 tc110 DE40003
172.22 42,62 fe1 i 0x540300

O meribers

When ZoneSet creation is completed, sefawtes on the left-hand panel and click the right bluearr
1) A window will appear, and you will need to entiee name of the zone; once completed, cb& the default name is Zonel.

2) In the example below, the Zone Name is iSCSltlhos

'nFabric Manager 1,3(4b) - Edit Local Full Zone Database | %]

Swich ;_‘_.7_2_-__22_!2-_3_2__‘?__ /¥SANO0O1/Zones
! Hambers | Ajases
Name  |Read Only  [Memibers | Last Mocitied
Fabric Manager 1.3{4b) - Zone
Tone Heme: | iSCS1_hasti|
Resd Only: [
=
[T Hite: Erel Dievices Curréntty Zoned by Wit
itch Intertace |Feld
172:22,42 82 161116 1"3.'!@“.0.15.‘_
l 172.22.4282 11114 <4008t
R _fraa g el ety ?F“B.““.m.
| 172224282 101115 DxBA0004
172224282 fels9 Bx6a0002.
103640003
Bxgan300

0 members

To add storage members to the new zone that watedreselect the new zone name on the left-hanel.pan

1) Drag and drop your Fibre Channel storage intozthne.

2) Once you have completed adding all the storagss into the zone, select the zone and click the bght-arrow.
3) Select the radio buttd®CSI |P Address/Subnet.

4) In the IP Address window, enter the IP addrésbeiSCSI initiator and cliclhdd and then clickClose.
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A screen shot of this task follows:

@ Fabric Manager 1.3(4b) - Add Member to /VSANODO1iS. .. [X]

O aaml O Fold
Zone By: | () iSCSI Name () switch & Port
o=

(_::' Domain & Fort (#) ISCSI P Address/Subnet

P Address: | 10101087
10.0.0.4,10.1.1.2,..
et hWask: b
255,255 255.0

(112,15 65, ,24:21:.,22:22:.)

| add || Close

You will now need to add the zone to the ZoneSdtthrn activate the ZoneSet, following these steps:
1) After you have completed creating the zone, @ragjdrop this new zone into your ZoneSet.

2) Highlight the ZoneSet (iISCSI) and cliélctivate.

3) You will be prompted to save the configuratiolick Continue Activation.

A screen shot of this task follows:

P’_,-I..-;-=_7~,_-_?--;-.»_\~ sor 1.3{4b) - Edil Local Full Zone Database :@
AHEEEF@® | swenfinnnane /¥SANODO1/ZoneSets/iSCSI
S 4 ZoreSets gﬂmrs m—

= bame | Read | Weember Last Modified |
5CS1_host! ! il [ . [te
S 24 Zones ISCS1_hostt []  [Clorbon SOOROTE80S0141S 20040324.08.5843
i et 0401087 |
0 Fabric Manager 1.3(4b) - Proposed ... El
Aftor Activation
[¥] ave funning fo Stariup Configuratior}
[[] save Proposed Zona Configurstion to:
Contirae Activation ] C-mcel__J |
[Harme |Fekt |
\Caarion SO.06 0168 10601415 B0 81 |
TxB4Dlet |
540007 |
DE40004 |
_DB40002 =3
DeADDOS |
10540300, |
Activate Destribete.. Cioze |
1 matrbers

Because the storage array used in this exampteEVEC Clariion array with embedded LUN securityg fort world wide name (pWWN)

of the iSCSI client is needed in order to graneasdo the iSCSI client to the Clariion storageIslJ To view the pWWN of the iSCSI

initiator, go to the Device Managender |P->iSCSI, and view thenitiators tab as shown below. This p?WWN needs to be eniatedhe
© 2004 Cisco Systems, Inc. All right reserved.
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Clariion’s Connectivity Status window and will need to be registered and configiuio see LUNSs assign to Storage Groups. For meiegl d
configuration, please contact your EMC engineeiaisistance.

@ 172.22.42.82 - iscsl X

Initictors | Tergels | Sesson hators | iSNS Profies | Globals

FROIES
Modde Address \

Port Acddress
Name or P Address zanhambership Dryramic Parsisient |SyslgmAssig\ed |\M'\|N Persictert |\M Audhllzar ‘
10404057 I [ 0 [ W ] [20:06:00 05:30.00:71:20 prue Cisco 20:05:00:05:30:00:71:20
|
i [ Refrash I Help ][ Close ]

1 rowi(s)

Note: This step of configuring LUN security is requiredly when using a storage array with LUN securitglgled. If using just a bunch of
disks (JBOD) or other disk array without LUN setyriyou may skip this step.

INSTALLING MICROSOFT'S ISCSI DRIVER

The Ethernet NIC on the iSCSI initiator server nustonnected to the Cisco Catalyst Ethernet swaibchmust be assigned an IP address
within the designated IP subnet. As a test, us\timelows IP Ping CLI utility to verify that the Gis MDS 9000 Series IP storage port can be
pinged from the server before proceeding.

The next step is to download the latest versioMiofosoft's iISCSI driver at Microsoft's iISCSI page:
http://www.microsoft.com/windowsserversystem/sterdechnologies/iscsi/default. mspx.

Once you have installed the Microsoft iISCSI drisad previously verified IP connectivity to the GddDS 9000 Series IP services Gigabit
Ethernet port, establishing an iISCSI session t@Cikeo MDS 9000 Series IP services module is thxé step.

The Microsoft iISCSI GUI will have an icon on yourgktop once it is installed. To run the iSCSI cgafation, double-click this icon. Once
in, click theTarget Portalstab in the iISCSI Initiator Properties dialog windemd then clickAdd. Enter the IP address of the Cisco MDS
9000 Series IP services module Gigabit Etherndt peave the Socket number as the default, 3260.

EMNS Seeves Parsstent Tasgets Inisstor Setlings
Taeget Peslats Available T argets Active Sessiont

Add Target Portal

Type the [P addeess or DNS nams and socket numbss of the poetal you
wianl to add Click Advanced bo select speciic settings for the decoveny
eusion b the porlal.

1P address or DHS name: Socket

1010101 3280 [Advances
0K Careel

Add | Relresh

ok | [ conce
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Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com
Page 8 of 17


http://www.microsoft.com/WindowsServer2003/technologies/storage/iscsi/default.mspx

Upon clickingOK, an iSCSI session will be established. Once cdioreto the Target Portal is established, this iSi@&Eator will have an
entry created in the Fibre Channel Name Serves)fdatabase. The Cisco MDS 9000 Series will assignde world wide number (nWWN)
and pWWN with an associating FCID to this iISCSéwti This forms the iISCSI-to-Fibre Channel addb#sding.

COMPLETING ISCSI CLIENT ACCESS TO STORAGE
On the iSCSI client, open the Microsoft iSCSI drigeenfiguration panel. Under the Available Targets, clickRefresh. The iSCSI target that
is associated to the accessible Fibre Channelttdeyice will appear. Once the iSCSI target appdaghlight the entry and clickog On....
Check the boAutomatically restorethis connection when the system boots, then clickOK. A screen shot of this action follows:
2|
Log On to Target ]

Target name: ]

- |iqn.1 987-05. com. cigco: 05, ct-vegas1.03-03. 500601 681 D601 4f5

™ Enable multi-path

& Only select thiz option if iISCS] muli-path software iz already installed
O Your computer.

Advanced... QK | Cancel |

Mame | Status |
ign.1987-05.com. cizco: 05, ct-vegas1.03-03.500... Inactive

“a

Log On... | Fiefrezh |

ok | Cancel | |

At this point, the iSCSI client will have accesdhe assigned Fibre Channel disk. In some casesyilbneed to go tdisk Management
under the Microsoft Window's Computer Managementdew to initiate a rescan of the disk devices fandféws to recognize and assign a
device ID to the newly discovered disk.

You will need to format these new iSCSI disks. Béesmember that the Microsoft iISCSI driver dogssapport Dynamic disks. So when
creating a new volume from the iSCSI disk, make sbat the disk(s) are Basic disks. A screen shathat the disk(s) should look like
follows. If they are Dynamic, you can reset thenB&sic by right-clicking the disk and selectiRgvert back to Basic.
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O Computer Management M E
Gton Pew (&= AW 2 EXES A

elme | Layour | Tvpe
= Pastion Basic
SMCSTEI5(C)  Partition Basic
SINEW YOLUME ., Partioon Basi
EFST_DATA(F:)  Partioon Basic
| | ¥
Hpisk 2 Al
EBasic
3410 GR 3158
Crline Unalocated
Hpisk 3 I;
34.18 GB 315 E
Crilng Unallocabed
4 |
34,16 GA | 316 GB
Orne |Unslecated
pisk 5 |
Basic
34,16 GA .10 58
Criine | imaoeabad
IrDRom 0
COFom (E2) >
W Unsioczed Wl Pimay Pattion [l Exendad Partiion [l Logeal Dive
astml Hasym= 12:10 P14
= - e z ik : Udidg
& | Cisco MDS 2000 Mansge. . | & )7ava Softweare Tnstaled -, | Tocks = Manageme... &

USING THE IOMETER PERFORMANCE TEST TOOL

lometer is a test tool that is used to simulatdiegion input/output (I/O) for the purposes oftteg storage and storage networking devices.
Using lometer, one can build I/O profiles that siatel the I/O workload that an application or grafi@pplications might perform. lometer
offers many options, but only a few basic configiormoptions are needed for the purposes of tesEAEI.

The two basic configuration tasks are to configheeapplication, or worker, simulation and to cgofie the 1/0 profile or 1/O workload to be
simulated.

To download the latest lometer test tool for Windpgo tohttp://www.iometer.org/doc/downloads.html.

Below are some snapshots of the configuration €eethe tests results performed for this guide. phemeters for the tests used were:

« 1 worker (one I/O generation agent)

¢ 2000 sectors = 1 MB of data written to disk

« 5 outstanding 1/O (default)

This configuration sets the worker simulation pagtars as shown in the dialog below. The numbeutdtanding 1/O requests will affect
performance. If you only have one outstanding if@eans that the next I/0O sent will have to waitilthe first I/O is completed. When
testing for performance, the storage array wiled®ine how many outstanding 1/0 requests will ghe best performance. Typically this
number ranges from 5 to 10, according to these¢ssits.

When using the lometer to test for performancentbee physical disks that the 1/O hits, the betterperformance. So in case of storage
arrays that have RAID capability, the host migta ealy one LUN but might be actually hitting 10fdient physical striped disks as an

example. In either case, when running the lometgtr the more LUNSs (drives) hit, the better theqgrenance. Below is a screen shot of the
lometer.

© 2004 Cisco Systems, Inc. All right reserved.
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Tometer

=|a) = olm|=| 4|e|2] »|mu) ¢

Topalogy Dk Targats INotwk Targets | Access Specifications | Fesults Display | Test Setup |
= = Tasgets
i gr‘::qnﬁ:st O CHMCs7e5s [~ Masinum Disk Size
= woker1 O (&3 D:5T_DATA 2000 Sectars
8w B (2 Fi5C51_Digk |
B2 GiSCEl_Disk2 - Stasting Dick Sector
B @& Hi5C51_Disk3 ]
SRR | i5C51_Diskd

4 of Dutstanding |0z

q perianget

Test Connection Fate:

1 I 3 Tianzactions per connection

~

The next step is to configure the I/O profile, loe 1/O workload that is to be used to simulate gplieation. Several parameters can be
configured, including I/O size, reads vs. writé€) tandomness, etc.

Note: Because this is a test of iISCSI and not the diskce itself, it is important to configure thesegraeters to maximize the performance of
the disk array. The goal is to see the performafic8CSI over a variety of I/O operations (read#e®) with different block sizes, and
therefore it is important not to make the disk witaelf a bottleneck. This condition would creataccurate results. However, it is important to
use realistic I/0 sizes as well that are representaf the simulated applications. This is disagskter in the document.

The dialog below shows the configuration that weedufor this test. The 1/O profile consisted ofk® read operations that were sequential in
nature, thereby maximizing the performance of tisk drray.

Edit Access Specification
Name Drefaudt Assigrment
|Honc :_J
Size % Access| % Fead| % Random| Delay | Burst Abgnment Regh Inzeit Bedore
OMB 32KB (8 100 100 1] ] 1 sechor none 4‘
Inzedt After |
Delate I
Transter Request Size Petcent of Access Specification Percent ReadAwrite Distibution
0 =iz =Hiph = J .J
0z 1005
Megabptes  Kilobyles Bites 100 Percent Write Read
Percent Randam/Sequential Distrbuts B Alon 1/0z on
| Tianster Delay— ~ Buist Lenglh ' Seclor Boundaries
5 P o ot | O 4 = o= =
Sequential Random Megabites  Kilobptes Bytes
Reply Size:
% Mo Rephy
Megables Kiobytes  Bytes Cancel
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WHAT 1/0O PROFILE SHOULD | USE TO SIMULATE MY APPLIC ATION?

1/0 testing tools like lometer are normally usedimulate actual application 1/O patterns (e.g.fgsoft SQL, Microsoft Exchange). Some of
these /O characteristics, including 1/0 randomnesad or write operations, and block sizes, gletel on the specific application
requirements. Customers often ask about the rilglcktsize for a specific 1/0 test. To answer thegtion, it is important to understand real
applications and their respective block sizes\Miadows environment. To help scope the I/O prafidafiguration, the following section

offers some background on Windows-based file systana applications. Remember, the I/O size retatasblock-based operation only. Even
when trying to simulate large file transfers, efilthtransfer is composed of multiple smaller bldzksed transactions.

First, most applications perform read and writerapiens to a Windows file system and not direatiyatraw disk device. Windows NT File
System (NTFS) is the most common file system inkhiedows operating system. Therefore it is necgssaunderstand the logical block size
or cluster size (in Microsoft terminology) of NTF®.general, smaller cluster sizes are more stoeffiggent, but they also slow down drive
1/0 performance because of the high numbers ofHif@ads. Table 1 shows the default cluster si2¢T#HS depending on the partition size
(sector = 512 B) for optimal storage efficient af@d performance.

Table 1
Default Cluster Size of NTFS

Partition Size Range (GB) Default Number of Sectors Per Cluster Default Cluster Size (KB)
<=0.5 1 0.5

>0.5t01.0 2 1

>1.0t0 2.0 4 2

>2.0 8 4

Therefore a 4 KB block size should normally be useah lometer test to simulate the environmeMtoFS read/write with mixed file sizes.
For some special applications, people configureoup64 KB block (cluster) size for high throughputstreaming purposes (discussed below).

Within Windows NT/2000/XP, it is not possible toeusuffered 1/0, which results in applications penfing direct I/O automatically. This
feature actually gives much flexibility to applimats to use variable block sizes for different mags. It means you have the luxury of
choosing a relatively larger application block siEbere are many advantages to using a relatieegjelblock size. For example, in database
applications, one of the most significant advansagehe savings in I/O operations for index-baserkss paths for database applications such
as decision support systems (DSS) sequential datss

Table 2 describes advantages and disadvantagé$eoéit block sizes for database applications @isd specifies the range of block sizes for
this type of application. In summary, it is obvidhat 2 K to 32 K is the most-used block size rainggatabase applications.

Table 2
Block Size Advantages and Disadvantages

Block Size Advantages Disadvantages
Small (2K-4K) Reduces block contention Has relatively large overhead
Good for small rows or lots of random access You may end up storing only a small number of rows, depending on

the size of the row

Medium (8K) If rows are of medium size, you can bring a group of Space in the buffer cache will be wasted if you are doing random
rows into the buffer cache with a single 1/10 access to small rows and have a large block size
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Block Size Advantages Disadvantages
Large (16K-32K) There is relatively less overhead, thus more room to Large block size is not good for online transaction processing (OLTP)
store useful data environment

Good for sequential access, DSS or very large rows

The most common sizes of the 1/0 requests areand@16 KB for transaction-oriented processing iappibns and 16—-32 KB for sequential
data processing. It is therefore recommended tdheseelevant block size in lometer for similar bggtions that customers wish to test.

However, for applications such as backup, vided,audio streaming using SCSI streaming commandS),S&2—-64 KB /O sizes are the
more common block size. As streaming media teclgyoéxpands, different demands and needs will aaise system tuning will change to
address these needs with varied block size. Otimable parameters may exist for enhancing perfocméor these applications. However, so
far, from block size perspective, 32—64 KB is gtik common best practice.

By default, most tape backup and recovery apptioatuse either 32 KB or 64 KB 1/O sizes as theuwefape block size setting. In addition to
the data compression consideration, the optimalki@nsfer size of each discrete tape drive medeés. Some drives work best with 64 KB
transfers, and some deliver optimal performanddaak sizes of 32 KB. Larger block sizes do notassarily result in improved throughput.
The architectural foundation of each particulavetinodel dictates the optimal transfer size. FangXe, for DLT drives, a 64 KB I/O size is
the optimal buffer size for the best performance.

Using Microsoft Exchange Server as a sample agjgitadifferent /O block sizes are used for diffiet functions. Without going into the
architectural details of each application, an erdeadatabase, for example, actually consists offitesr the properties store .EDB and the
streaming store .STM. These files have differentas characteristics, depending upon the typeenftsithat will be supported. For example,
the streaming store .STM file typically uses a 32K®B block size.

Table 3 summarizes which Microsoft Exchange I/Oudation profiles can be used within lometer.

Table 3
Using Microsoft Exchange I/O Simulation Profiles with lometer

Database Store Logical block size (KB) Characteristic of I/0
.EBD 4 Random (50/50 R/W)
.ST™M 32-64 Random (50/50 R/W)
.LOG 4 Sequential (100 W)

Based on a configured iSCSI test, Figure 1 showsddferent lometer performance test results basebdlock sizes ranging from 2 KB to 256
KB. Keep in mind that these numbers are providdyg as reference points for a single host with iIS@&less to show CPU, I/O operations per
second (IOPS), throughput, and latency. With défethardware, different versions of the iISCSI hvster, and different disks, the
performance numbers could be different.
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Figure 1
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lometer Performance Test Results

SUMMARY

When running performance tests using lometer frasimgle host, multiple factors will affect perforne. In most cases, the host is usually the
bottleneck. If the host has a slow processor asdffitcient memory, test performance will be affect€he fact that iISCSI uses processing
power from host CPU for the iSCSI stack could ptiédly affect performance as well. One can compn&a this by using multiple hosts to
generate more iSCSI aggregate 1/0 or by usingglesinitiator with higher CPU and memory resourdgése other major performance factor
will be the block size of the I/O hitting the disistape. When determining the optimal block sredpplication performance, keep in mind
that the block size range mentioned in this papgstroe used only as a guideline. If customers bpeeific applications that they wish to use
lometer to run the simulation tests on, modificasionust be made in block size and other I/O parmmiéd make the 1/0O test closely resemble
the application I/O. Finally, the number of diskslahe number of outstanding I/Os will also affint performance. Generally speaking, the
more disks and the higher number of outstanding that are configured, the higher the aggregatg@éi@rmance.

The most important thing to consider is to ensheechosen I/O parameters for the test closely rekethe 1/O patterns of the target
production applications for iISCSI. Running a 1 MB kize profile, for example, does not resembleraayistic application and will only serve
to consume time because 99 percent of today’sgijains will never use 1/0O sizes above 64 KB.

APPENDIX A

Clariion CX600 Configuration

Depending on which storage array is used, host bidsking might need to be configured on the stoeag®. In the example, EMC’s
Clariion CX600 is used, and host LUN masking neledse configured. With Access Logix being usedtmn €lariion, creation of RAID
groups, storage groups and LUNs will be neededrekémd so that the iSCSI client can access the LUN# the LUNSs are configured
through the RAID group will affect the performan@de more physical disks the LUNs are mapped tth thie better the performance. The
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Clariion CX models support RAID 0, RAID 5, and RAIB-0. Consult EMC engineers for exact configurattbh. UNs on the Clariion. On the
EMC Clariion, after the iSCSI client has loggeaitie storage port, the Clariion needs to regtbtarhost to that specific storage port.

APPENDIX B
Below are the CLI configurations on the Cisco MD8tsh and how to accomplish each task:
1. Enable iSCSI on Ci sco MDS switch

e« Switch# config termnal <enter>
« Switch(config)# iscsi enable <enter>
« Switch(config)# end <enter>

2. Configure G gabit Ethernet interface

e« Switch# config termnal <enter>

« Switch(config) interface gigabitethernet 3/3 <enter>

e« Switch(config-if)# ip address 10.10.10.1 255.255.255.0 <enter>
e« Switch(config-if)# iscsi authentication none <enter>

e« Switch(config-if)# no shutdown <enter>

«  Switch(config-if)# end <enter>

3. Configure i SCSI interface

e Switch# config termnal <enter>

e« Switch(config)#interface iscsi 3/3 <enter>

e« Switch(config-if)#node store-and-forward <enter>
e Switch(config-if)#no shutdown <enter>

«  Switch(config-if)# end <enter>

4. Create iSCSI initiator

e« Switch# config termnal <enter>

e« Switch(config)#iscsi initiator ip-address 10.10.10.87 <enter>
e Switch(config-(iscsi-init))# vsan 1 <enter>

e« Switch(config-(iscsi-init))# end <enter>

5. Auto inport of FC targets

e« Switch# config terminal <enter>
e Switch(config)# iscsi inport target fc <enter>
« Switch(config)# end <enter>
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Create ZoneSet and Zone

Swi t ch#config term nal <enter>

Swi tch(config)# zoneset name i SCSI vsan 1 <enter>

Swi t ch(confi g-zoneset)# zone nane i SCSI _host1 <enter>

Swi t ch(confi g-zoneset - zone) # nenber pwwn 50: 06: 01: 68: 10: 60: 14: f5 <enter>
Swi t ch(confi g-zoneset - zone) # nenber ip-address 10.10. 10. 87 <enter>

Swi t ch(confi g-zoneset - zone) # end

Activate ZoneSet

Swi t ch#config term nal <enter>
Swi t ch(confi g)#zoneset activate nane i SCSI vsan 1 <enter>
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