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Intel® 10GbE Adapter Performance
Evaluation for FCoE and iISCSI

Evaluation report prepared under contract with Intel® Corporation

Introduction

As theinterest in converged networks grows, and as the vendors from the traditional Ethernet
adapter and Fibre Charl adapter marketplaces prodooaverged products, questions arise
about the capabilities and performance of each type of adiaf@&rcommissioned Demartek to
compare the performance of thieitel® Ethernet Server Adapter X5&@it supports Ethernet and
Fibre Channel over Ethernet (FCoE) protocdtl those of the two leadirfgibre Channel

adapter vendors.

Evaluation Environment

A series of application performance workloads were run and repeated for each of the three
competing converged adapters connecting servers to storagedrCamer Bridging
(DCB)/FCoE environmentThe goal of this testing was to evaluate products in emérds
similar to actual customer environments. As a result, these tests were performeckwittvrvell
disk storage arrays with spinning disk drives in FCoE and iSCSI configwiatitardo those
typically found in customer datacenteasher than tdig theoretical performance with
specialized hardware not typically found in customer environments

Evaluation Summary

In examinng the results of thesemprehensive performance tests, we found that for the most
part, the performance of all three branfiadaptersell into a fairly narrow range. In some tests,
one adater had the highest performangepther tests, a different adapter had the highest
performance.

Because thadapteperformance was reasonably clogeast of theetests, IT professionals need

to consider the cost of these adapters, especially in environments where many adapters are
required.In addition, Ethernet features and functionconverged adapters shob&lconsidered.

For these tests, thetel® adapteprovides the best price for performance in thesevoekl

application testdn some environments, the additional cost of more expensive adapters could be
applied towards faster CPUs or more CPU cores that would benefit all applications running on
that host.
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1 d Converged Networksand Adapters

fiConver gedo or hdvabeaenfyarnerthgconsidetableattdmoantly, especially

as the 1@b/sec Ethernet and Fibre Channel over Ethernet (FCoE) standards have been made
official within the last calendar ye&towever, theneasuredusionof the Ethenet and Fibre
Channel worlds triggersanyquestions amongatacenter directors, managers adichiaistrators
Theyseek answeregarding the technology, planning, implementation, configuration,
performance and price, among others.

One of the components of a converged infrastructure is the adapter in the setivercandept

of a single adapter that handles bbd&b/sec Ethernet and 10Gb/sec Fibre Charstetage

traffic. These adapters take advantage of the updated version of Ethernet known as Data Center
Bridging (DCB) and its ability to carry multiple typesadfic concurrently, in a lossless fashion,
giving each traffic type its own prioligsed flow control.

For many, running at 10Gb/sec for Ethernet or Fibre Channel storage is a new breakthrough in
performance. Because of the fusion of Ethernet and Eifiainnel, it is not surprising that vendors
who previously provided only Ethernet adapters and vendors who previously provided only Fibre
Channel adapters are now providing converged adapters that support both Ethernet and Fibre
Channel Datacenter profe®nals now have to consider more vendors than they previously
considered for Ethernet NICs and Fibre Channel HBAspectively

This report is a realorld evaluation of the performance of some of these adapters provided by
vendor s f r omitWweaepthetEtherreetragaptér veadors and theeFiihannel adapter
vendors.

Two Approaches

There aretwo approaches to providing@nverged or unified adapt©ne approach is to use
proprietary hardware adapters with offloaded FC and FCoEn(andhecases TCP/IP) protocols
embedded in the hardware. This is the traditional way that Fibre Channel adapter vendors provide
their solutions. They include their own drivers, interfaces and management software.

The second approach, whicitel® has chosen, te take advantage of native FCoE initiators in
operating systems and build the adapter to work in a complementary way with the platform
hardware and operating system to enable FCoE,tediffat lower cost than competitive adapters.
Intel® believes thatative FCoE operating system support will desitoitar to the way that iSCSI
supporthas developed with native initiators in operating systéfith currentmulti-corelntel®
processdbasedlatforms able to sustain two ports of 10Gb/sec Ethernet in these environments at
well under 10% CPU utilization, there is plenty of headroom fointet® approach.

! Comparisomsd roadmaps for Ethernet, FCoE and other storageriededdabke at:
http://www.demartek.com/Demartek_Interface_Comparison.html
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2 0 Intel® Installation and Management Interface
Installation of thentel® Ethernet Server Adapter X520 is perfornmetthe same manner as other
Intel® Ethernet adapters. The software and drivers use the standdrehstedlation process
known as Intél Network Connections, and is available via download or on a distribufion C

Intel® Network Connections B x|

Intel® Network Connections (intel.

[ Install Drivers and Software

[ View User Guides
|’> Yiew Release Notes

[ Networking at Intel.com

A new option in the installation process allows for the installation of the DCB/FCoE features. This
is not checked by default, but was used for this installation.

Intel(R) Network Connections x|
Setup Dptions o ,
Select the program features you want installed. ( Inte',
Install:

Drivers

Intel(R) PROSet for Windows™ Device Manager
Advanced Network Services

Data Center BridgingFibre Channel over Ethernet

----- O Intel(R) Network Connections SNMP Agent

— Feature Description
Installs Data Center Bridging and Fibre Channel ower Ethernet for data center storage area
networks,

< Back I Next = I Cancel
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Intel® uses the same management interface fiotél€ Ethernet Server Adapter X526 itdoes

for its otherEthernet adapters. The Ethernet settings are in the same places administrators have
come to expect, while the FCoE settings have their owrBaapeare accessible through the
familiar fADewmbaaoagbme ay e dretwarloadaptetmnditsteraget h e
controller® sections, respectiveihe FCoE properties can also be accessed from the Ethernet
properties page under the fAData Centero tab

Each port of théntel® Ethernet Server Adapter X5 managed separately for both the Ethernet
and FCoE parameteSach port on an adapter can have different settings.

Ethernet

The Ethernet management properties ineladveral tabs for managing various Ethernet functions

such as link speed, NIC teaming, advanced settings and more. The advanced settings include
severaEthernetparameters relating thhecksum offload, Receive Side Scaling (RSS) and other
functions. Infemation about each of these functions is provided in the lower half of the properties
window to help administrators make the best choices. In many cases, the default setting is the best
choice. Example are shown below.

AL i

Diagnostics are available that &the health of the connection and the hardware d e r t h e

Speedo tab.
Intel{R) Ethernet Server Adapter X520-2 Prope |
WLANs | Boot Options I Diriver I Details I Resources I
General I Link Speed I Advanced I Data Center I Teaming I
L‘. Intel{R) Ethemet Server Adanter X522
e Intel(R) Ethernet Server Adapter X520-2 Prope x|
Device ty X VLANs I EootOptions I Driver I Details Intel{R) Ethernet Server Adapter X520-2 Propel 5[
Manufact General Link Speed | Advanced I Data Ce i
| WLAN= I Boot Options I Driver I Detailz I Resources
Location: Link Speed and Duplex Settings " General | Link Speed Advanced | Data Center I Teaming

i~ Device status — Qn—tgl

Intel(R] PROSet Yersion: 15.5.74.0

This device is w

Link Status
’7 @ Speed 10 Ghps/Full Duplex
Speed and Duplex:
Auto Megotiation Diag
Identify

Speed and Duplex Setting. By default, Intel adapte
automatically detect and negotiate speed and duplex !
the adapter fails to connect, you can set the speed al
=ettings to match those of the link partner. The 1.0 Gb
Duplex setting sets the adapter to advertise only that
during auto-negotiation.

SFP+ Modules

Cnma CFD. Madulas dn nat cunnart all enaade that th

o

t intE|) Advanced Adapter Settings

Settings: Value:

Maximum number of RSS Processors
Performance Options

Preferred NUMA node

Priority & VLAN

Receive Side Scaling

;I IZ Queues

Receive Side Scaling Queues
c:vTﬁnn RSS ORI
A

~

-
| b Use Default |

Receive Side Scaling Queues

Configures the number of R3S queues:

» 1 gueue is used when low CPU utilization is reguired.

& 2 gueues iz used when good throughput and low CPU
utilization are reguired.

= 4 or more queues are used for applications that demand high
transaction rates such as web server based applications.
With this setting, the CPU utiization may be higher.

@ Hotes:

-
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DCB/FCoE
The DCB/ FCoE properties can be accessed from t
Centero tab and clicking on be¢eldve AFCOE Properti
x|
VLANs I Boot Options I Drriver | Deetails | Resources I

" Generdl | Link Speed I Advanced Data Center Teaming

" - Data Center Bridging Settings
(i ntel)

Statusg: Operational

FCoE Properties... |

Wi

‘Dplluns.
IUse Switch Settings j
- Local Bandwidth Group Settings:
Graup Deserptian User Fririties B aridvaidth 22
] LAR 072 4567 Ell
1 FCoE I El vl 40 =
D ata Center EE
-
Status: Click on the k. icon to display the operational status.
(Op i or Hon-Op L of the foll g Data
Center Bridging (DCB) features:
= Priority Group
= Priority Flow Control
- crar Orini, -]

=

The FCoE properties show parameters such as the-WidddNames (WWNSs), link speed, and
otherbasid-ibre Channel parameters that are typical in this environment. In addition, some
parameters can be changed, such as the device 1/0 queue depth.

The APort Propertieso button | aunches the Ethe

discussed.
Intel(R) Ethernet Virtual Storage Miniport Driver fo x| Intel(R) Ethernet Virtual Storage Miniport Driver fio x|
"General Fabric View | Advanced | Statistics | VLAN | Driver | Detait | "General | Fabric View  Advanced | Statistics | VLAN | Diiver | Detais |
s b o = Advanced FCoE Server Adapter Settings
|nte| FCoE Server Adapter Information |nte|
L’ Ref | WWN  21:2C:00:1B:21:57.1F.DE
= e
Settings: Value:
=1
Timeout Value |32 =
Linkdown Timeout
~ FCoE Server Adapter Information sz Defaul
Location PCl bus 2, device 0. function 0
Changes the Drive 'O Queue Depth value. This change may ;I
Port WWHN 21:2C:00:1B:21:57:1F: DE affect driver performance. Values for this setting are between 1-
252 in increments of 1.
Node WWN: 10:00:00:1B:21:57:1F: DE
FCID: 770206
Link Speed 10.0 Gbps
Link: Status: Connected
FCoE Server Adapter Intel(R) Ethemet Server Adapter X520-2
Name: _I
s | o] _ons
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3 & Realworld Adapter Testing

For this evaluation, we performed a spectrum of application performance tests wgorlgireal
configurations of seers and storage that customers actually use in production. Weased
different,wellknown enterprise storage targets that use a large number of spinning disks
configured as they are typically configured in customer environments. We testpdrsiamgle
dualport adapter configurations because both are used in prodantisonments and we wanted
to ensure that the adapters performed well in both configuratidaesalso tested iISCSI and FCoE
performance for these adapters.

All the Data

Further, weare publishing all the results of the tests, not chaking a few results that might
look favorable to amparticular product or venddn the real world, there are many different
configurations used in datacenters and we want to show as muchpdatilds in order to
represent as many environments as possible.

Converged Adapters Tested

We chose current adapters from three of the most popular Ethernet and Fibre Channel adapter
vendors in todayo6és mar ket .

1 Emulex OCE1010EM UCNA
1 Intel® Ethernet Seer Adapter X528R2
1 OQLogic QLE8142 CNA

These adapters represent the Ethernet vendor perspective and the Fibre Channel vendor
perspective.

These adapters were tested in sjpafle and multpath configurations in order to show different
ways that customgemight choose to deploy these adapters, and to provide some general
expectations of performance in these two configurations. Thepathltiests were configured with
load balancing and failover functions in mind.

Pricing List Pricing
In addition to the basifunctions of Dual Port Adapters

the adapters, IT managers and

- . : $2,500 1
administrators are also interested i
the price of these produci&he chart $2,000 -
shows the list pricing for these_brands $1,500 -
of adapt_ers for copper and optlt_:al " intel
connections. We tested the optical 51,000 - = Emulex
versions of these adapters $500

Qlogic

These prices are for quantities of one $0 -
adapter. Pricing may vary by supplier 10GBase-CR (copper) 10GBase-SR (optical)
guantity and any negotiated discounts. Source: COW.com August 25,2010
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4 § Evaluation Environment

The tests were conducted at the Demartek lab in Arvada, Colorado &melfhab inHillsboro,
Oregon.

Basic functionality tests were performed in the Demartek lab. The performance tests were
performed in théntel® lab.

Servers:

1 Demartek lab: Supermicro X8D®#, Duallntel® XeonprocessoE5540, 2.53 GHz, 5.86
QPI, 48GB RAM Windows Server 2008 Enterpris

1 Intel® lab:Dell PowerEdge R710, Duatel® XeonprocessoX5550, 2.67 GHz, 6.40 QPI,
24GB RAM Windows Server 2008 Enterprise.

Switches:

1 Demartek lab: Cisco Nexus 5020, 10GbE, supporting DCB/RGHEAGh FC blade
1 Intel® lab: Cisco Nexus 5020, 10GlsEpporting DCB/FCoBEwith 4Gb FC blade

Storage targets:

1 Demartek lab: NetApp FAS3040
T Intel® lab: NetApp FAS3170, EMC CX4

0 NetApp FAS3170Dualcontroller, 4xAMD Opteron processors, 16GB RAM,
four disk shelves populated with 136GBK RPM,FC disk drives foa total of
56 disk drives/TB raw capacitPne QLogicQLE8152 duaport FCoE CNA.

One duabort 10G Ethernet Controller T320Bisk storage configures as RAID
DP groups.

0 EMC CX4 Duakcontroller, 16GB RAM, four disk shelves populated with
45x133.7GB15K RPM FC disk drives and 15x268.4GB, 15K RPM FC disk drives
for a total of 60 disk drives, 10TB raw capacity. 4x4Gb FC host ports. Disk storage
configured as RAID10 groups.
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5 0 Performance Results

Two sets of tests, Microsoft Exchange Jet3@@sand Microsoft SQLIOwere run using iSCSI
and FCoE configurations. Both performance and CPU utilizat®imgrortant, so we tracked
both. The fundamental performanieeriticalto determinéf the storage can support the
application at a particular wooed level. The CPU utilization shefow much load that
workload is placing on the CPU.

Performance ia vital measuremewnthen testing converged adapters because some adapters can
sustain higher performance than others for various workloads. The GR&ioiilis important to
measure because this shows the load that the adapter driver and interface place on the platform
and will have an effect on the number of simultaneous applications or virtualized operating systems
thatcan be run on a given platform.

JetStress

Microsoft Exchange Jetstress 2007 simulates the Exchange Server disk input/output (1/0) load.
This tool, provided by Microsoft, verifies the performance and stability of a storage subsystem and
its suitability for Microsoft Exchange Serdetstress is generally used by customers befor

deploying Exchange Servernswge that the storage subsystem can sustain a production workload.

The Jetstress configuratiwe ranrepresents a company with 5000 employideseletStress

configurations sed 5000 mailboxes of size 125MBi ng t he @A h. dlereware8user pr a
storage groups spread across 8 LUNs on the storageatiraagessed simultaneouBhe

JetStress tests were runafaninimum of2 hours eaclteveral different thread cosmwere

specified for each test run, showing increasing workloads.

SQLIO

SQLIO is a tool provided by Microsoft that can be used to determine the 1/0O capacity of a given
workload. SQLIO can rulO workloads of various types and is often used by SQL Server
administrators to test a storage subsystem before deploying a production SQL Server application.

We tested 8KB random reads and random writes, which represent OLTP workloads, and we tested
several block sizes of sequential reads and writes that repogkleratds such as batch processing,
databasbackupsdatabase log filespmedecision support systgnetc.We varied the queue depth
(number of simultaneous | /O requests) and the
requests) in order to repesd different customer environmeiatsd different workloads, from light

to heavyThough we varied the thread cotdimt these testsve are reportinthe results for one
representativeet of thread counts order to save space in this repAttthe SQLIO tests

accessefll LUNssimultaneouslgicross the storage arrays.

Performance Data Comments

The following pages provide the performance results for each of the tests. The data shown are the
results of the specific application workloads. ExchangedetSitput provides IOPS and CPU
utilization. SQLIO output provides IOPS and latencies.
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In most cases, the performance numbers were fairly close for all three adapters. In some cases, one
adapter performed better and in other cases a different adafoemped better.

The SQLIO output includes thread couyfit T) and queue deptlii Q dor each data point.

FCoEvs. iISCSI

One interesting result ofiost ofthese tests was that the performance of the pattlECoEand
iISCSI connections to the NetApp storage yielded very similar results. TipatnEiGoE
configuration performed 1046% higher than the same iISCSI mpé#th configuration.

We used the Microsoft iSCSI software initiator on the host server fog éGSI testinfpr each
of the adapters.
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JetStress NetApp FCoE Single Path

Achieved IOPS .1 .
Average CPU Utilization
10 10% CPU
10,000 9
8
8,000 | 7
6
" intel 2 ™ Intel
o0 W Emulex & 5
@ Glogic £ 4 = Emulex
40007 3 ™ QLogic
2
2,000 1
0
° threads=16 threads=32 threads=48 threads=64
threads=16 threads=32 threads=48 threads=64
JetStress NetApp iSCSI Single Path
Achieved IOPS . .
oo Average CPU Utilization
10 10% CPU
10,000 9
8
8000 - 7
6
=2
5000 :\:mll & s " intel
e R 2 = Emulex
= QLogic
4,000 | 3 = QLogic
2
2,000 1
0
° threads=16 threads=32 threads=48 threads=64
threads=16 threads=32 threads=48 threads=64
JetStress NetApp FCoE MultiPath
Achi 10P. HH =
o chieved 10PS Average CPU Utilization
10 10% CPU
10000 | 9
8
8000 | 7
intel 2 ¢ " intel
600 1 = Emul % 5
e R 4 ™ Emulex
= Qlogic
4,000 3 ¥ Qlogic
2
2,000 1
0
° threads=16 threads=32 threads=48 threads=64
threads=16 threads=32 threads=48 threads=64
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JetStress NetApp iSCSI MultiPath

Achieved IOPS -1- .
ron00 - Average CPU Utilization
9,000 10 10% CPU
8,000 9
8
7,000
7
6,000 6
intel 3z = Intel
000 W Emulex o 3
48007 = aLogic R ™ Emulex
2,000 3 = QLogic
2
2,000
1
1,000 0
° threads=16 threads=32 threads=48 threads=64
threads=16 threads=32 threads=48 threads=64
JetStress EMC FCoE MultiPath
Achieved IOPS . .
oo Average CPU Utilization
10 10% CPU
10,000 9
8 |
8,000 7 -
en00 :\nml g E = Intel
mlfl b S = Emulex
= QLogic
4000 7 3 ™ Qlogic
2
2000 1 -
0 -
° threads=16 threads=32 threads=48 threads=64
threads=16 threads=32 threads=48 threads=64
JetStress EMC FCoE Single Path
Achieved IOPS o -
1200 Average CPU Utilization
10 10% CPU
10,000 9
g -
8,000 7 -
6 -
000 ::j. g . | = Intel
. mn:: xR 4 H Emulex
4000 3 " QLogic
2 -
2,000 1 4
0 -
@ threads=16 threads=32 threads=48 threads=64
threads=16 threads=32 threads=48 threads=64
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SQLIOT NetApp FCoE Single Path

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd
T:16Q:4 T16Q:8 T1eQ:le TleQ4 T:16Q:8 TleQ:le

I0PS - 4KB Blocksize 10PS - 4KB Blocksize
30,000 70,000
25,000 60,000
20,000 33%
15,000 = Intel 30,000 = Intel
10,000 ®Emulex | 20,000 = Emulex
5,000
0 0 " Qlogic 1[),00(; ¥ Qlogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd Read Rnd Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
IOPS - 8KB Blocksize 10PS - 8KB Blocksize
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10,000 . 15,000 I
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SQLIOT NetApp iSCSI Single Path

10PS - 4KB Blocksize

I0PS - 4KB Blocksize

T:16Q:4

T16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

30,000 50,000
25,000 40,000
20,000
15,000 = intel 30000 = Intel
20,000
10,000 = Emulex = Emulex
5,000 10,000
0 " Qlogic 0 = QLogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq  Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T:16Q:4 T16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T16Q:4 T:16Q:8 T:16Q:16
IOPS - 8KB Blocksize IOPS - 8KB Blocksize
25,000 35,000
20,000 30,000
15,000 25,000
o = Intel 20,000 = Intel
10,000 15,000
= Emulex 10,000 = Emulex
5,000 5,000 i
0 = QLogic 0 = QLogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
IOPS - 64 KB Blocksize 10PS - 64 KB Blocksize
6,000 4,400
5,900
/800 4,300
5,700 4,200
5,600 = intel 4,100 = intel
5,500
5.400 ™ Emulex 4,000 ™ Emulex
5,300 ) 3,900 )
5,200 " Qlogic | 3800 " Quogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd Read Rnd WriteSeq WriteSeq WriteSeq Write Rnd Write Rnd Write Rnd

T:16:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

SQLIO Average Latencies - 4KB Blocksize

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

SQLIO Average Latencies - 4KB Blocksize

250 60 -
200 50
40
420 ™ Intel 30 W intel
a00 20
50 ™ Emulex ™ Emulex
10
° ol mll s = QLogic o i B = QLogic

Write Seq Write Seq Write Seq WriteRnd Write Rnd  Write Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

SQLIO Average Latencies - 8KB Blocksize

SQLIO Average Latencies - 8KB Blocksize

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

250 100
200 80
150 60 -
™ Intel ™ Intel
100 ! 40 \
] [
50 Emulex 2 Emulex
0 " QLogic 0 " QLogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd WriteSeq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T16Q:4 T16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
SQLIO Average Latencies - 64KB SQLIO Average Latencies - 64KB
Blocksize Blocksize
400 600
300 400
200 = Intel = Intel
ulex ulex
0 ) 1 o | W -
¥ Qlogic ¥ Qlogic

WriteSeq WriteSeq Write Seq Write Rnd Write Rnd  Write Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

© 2010 Demartek 3 www.demartek.com3 Email: info@demartek.com




i1 Demartek

Inte® 10GbE Adapter Performance Evaluation
September 2010
Pagel4of18

SQLIOT NetApp FCoE MultiPath

I0OPS - 4KB Blocksize

10PS - 4KB Blocksize

30,000 100,000
25,000 80,000
20,000 60.000
15,000 o Intel g ™ Intel
40,000
10,000 = Emulex = Emulex
5,000 20,000
o = QLogic 0 = QLogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
IOPS - 8KB Blocksize 10PS - 8KB Blocksize
30,000 50,000
25,000 40,000
20,000
15,000 H |ntel ;sx H Intel
10,000 ™ Emulex § ™ Emulex
5,000 10,000
0 “ QLogic 0 “ Qogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
10PS - 64 KB Blocksize IOPS - 64 KB Blocksize
7,100 4,800
7,000 4,700
6,900 4600
6,800 = intel :jg = intel
6,700 ®Emulex | 4,300 = Emulex
6,600 4,200
6,500 “Qtegic | 4400  Qlogic

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd Read Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

WriteSeq Write Seq WriteSeq Write Rnd Write Rnd  Write Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

SQLIO Average Latencies - 4KB Blocksize

SQLIO Average Latencies - 4KB Blocksize

200 40
150 30
100 " Intel 20 ™ Intel
50 = Emulex 10 = Emulex
o = Qlogic " QLogic

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd Read Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

Write Seq WriteSeq WriteSeq Write Rnd Write Rnd Write Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

SQLIO Average Latencies - 8KB Blocksize

SQLIO Average Latencies - 8KB Blocksize

200 80
150 60
100 W intel 40 M intel
50 = Emulex 20 = Emulex
0 ™ Qlogic 0 " Qlogic
Read Seq ReadSeq ReadSeq ReadRnd ReadRnd Read Rnd Write Seq Write Seq WriteSeq Write Rnd Write Rnd  Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T16Q:8 T:16Q:16 T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T16Q:8 T:16Q:16
SQLIO Average Latencies - 64KB SQLIO Average Latencies - 64KB
Blocksize Blocksize
400 500
300 400
300
™ ntel ™ Intel
200 In 200 nf
100 = Emulex 100 ™ Emulex
] o
W Qlogic " Qlogic

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd
T16Q:4 T-16Q:8 T:16Q:16 T:16Q:4 T16Q:8 T:16Q:16

Write Seq Write Seq Write Seq Write Rnd Write Rnd  Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

© 2010 Demartek 3 www.demartek.com3 Email: info@demartek.com




i1 Demartek

SQLIOT NetApp iSCSI MultiPath

Inte® 10GbE Adapter Performance Evaluation

September 2010

Pagel50f18

I0PS - 4KB Blocksize

IOPS - 4KB Blocksize

5,800
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd Read Rnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

30,000 70,000
25,000 60,000
20,000 33-%
] g ]
15,000 Intel 30,000 Intel
10,000 ®Emulex | 20,000 = Emulex
5,000 10,000
™ QLogic ™ QLogic
0 0
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
10PS - 8KB Blocksize IOPS - 8KB Blocksize
25,000 35,000
30,000
20,000 25:000
15,000 20,000
™ Intel 4 ¥ Intel
10,000 e 15,000 ntel
= Emulex 10,000 = Emulex
5,000 ) 5,000 i
0 " Qlogic o ™ Qlogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16
10PS - 64 KB Blocksize 10PS - 64 KB Blocksize
6,800 4,000
6,600 3,000
6:400 ™ intel 2,000 = intel
6,200
6000 =Emulex | 1,000 = Emulex
= QLogic ° = QLogic

Write Seq Write Seq Write Seq Write Rnd Write Rnd  Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

200

100
50

=
I
o c

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd
T:16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

SQLIO Average Latencies - 4KB Blocksize

" Intel
W Emulex

™ Qlogic

SQLIO Average Latencies - 4KB Blocksize

BNWA OO
ccoocococo

Write Seq WriteSeq Write Seq WriteRnd Write Rnd  Write Rnd
T16Q:4 T:16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16

" ntel
™ Emulex

™ QLogic

SQLIO Average Latencies - 8KB Blocksize

SQLIO Average Latencies - 8KB Blocksize

ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd
T:16Q:4 T:16Q:8 T16Q:l6 T16Q:4 T16Q:8 T16Q:l6

200 140
120
150 100
80
[ ] [}
100 Intel 50 Intel
50 = Emulex 40 = Emulex
20
0  Qlogic 0 ¥ QlLogic
ReadSeq ReadSeq ReadSeq ReadRnd ReadRnd ReadRnd Write Seq Write Seq Write Seq WriteRnd Write Rnd Write Rnd
T16Q:4 T:16Q:8 T16Q:16 T:16Q:4 T16Q:8 T:16Q:16 T:16Q:4 T:16Q:8 T:16Q:16 T16Q:4 T:16Q:8 T:16Q:16
SQLIO Average Latencies - 64KB SQLIO Average Latencies - 64KB
. +
Blocksize Blocksize
400 1000
300 800
600
200 ™ Intel 400 ™ Intel
100 = Emulex 200 = Emulex
0 ™ Qlogic 0 ™ QLogic

Write Seq Write Seq Write Seq Write Rnd Write Rnd Write Rnd
T16Q:4 T:16Q:8 T16Qulé T16Q:4 T16Q:8 T16Q:16

© 2010 Demartek 3 www.demartek.com3 Email: info@demartek.com



Inte® 10GbE Adapter Performance Evaluation
i1 _Demartek September 2010
Pagel6of18

SQLIOT EMC FCoE MultPath

© 2010 Demartek 3 www.demartek.com3 Email: info@demartek.com



