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Solid State Storage in the Enterprise Hands-On Lab Introductory Slides
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V Talk 6 about the information storage and management issues
that IT professionals grapple with every day

V Enhanee - your professional career
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Solid State Storage in the Enterprise Hands-On Lab Introductory Slides

Solid State Storage Initia'Iil-

3 A
24 SNIA

Advancng ssorage & miormanon techoology

> SNIA SSSI Mission:

» To foster the growth and success of the market for solid state storage in
both commercial and consumer environments

> SNIA SSSI Membership Benefits:

« Education

HandgOnlLabs, Tutorials, White Papers, Webinars, Tools
« Standards

Solid State Storage Performance Specification
« Networking & Skill Development

Impressive member list

Industry and technology expertise

©/ShW

Hands-On
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SSSI Tutorials Wiy . SNIA

Advancing ssorage & micrmaton techoology

> SNI A6s goals are to ensure that stor
trusted solutions across the IT community

> SNIA Education provides training and certification on leading
technologies. Check out their classes here at SNW. Learn more about Solid
State Storage.

> Check out these SNIA tutorials here at SNW or download the
presentations at http://www.snia.org/education/tutorials/
>Apples to Apples, Pears to Pears in SSS Performance Benchmarking
>Monday April 12, 10:15am
>Latency, Heartbeat of SSD
>Monday April 12, 11:10 am
»Benefits of Solid State in Enterprise Storage Systems
>Wednesday April 14, 11:45 am
>Using SSD MLC NAND in Data Center Applications i
>Thursday April 15, 9:25 am @ F YT TV
>Solid State Storage Architectures suw

>Thursday April 15, 11:15 am
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Solid State Storage in the Enterprise Hands-On Lab Introductory Slides

Introductions ~ SNIA
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HP HOL Goal/Objectives" SNIA-‘

Advancng storage & miormaton wechoology

> Goal: Discover the key differences in performance between
SSS and HDDs in a storage array.

> Objectives:

Understand how to test SSS and HDD storage in a networked storage
array
Understand how to interpret/analyze test results

Understand how to compare the results between different
configurations
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Solid State Storage in the Enterprise Hands-On Lab Introductory Slides
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HP Test Configura -al

¥
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| EVA 4400
| Dual controller EVA 4400 !
18 SSD Disk Drives !
1 40 15k rpm Disk Drives !
| Configuration: !
i
|* 8SSD !
|* 8 15k FC disk drives }
I* 32k 15k FC disk drives

A
SNIA

Advancong ssorage & mlormaon techoology

> Goal: For the Solid State Storage (SSS) Handsab (HOL)
at SNW10 in Orlando , Intel proposes to demonstrate the
performance and Total Cost of Ownership (TCO) differences
between Solid State Drives (SSD) and Hard Disk Drives
(HDD) using two separate systems.
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercises
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercises
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercises

ABSTRACT

For the Solid State Storage (SSS) Hands-on-Lab (HOL) at SNWOQ9 in Phoenix,
Hewlett-Packard (HP) proposes to demonstrate the performance differences
between solid state drives (SSD) and traditional hard disk drives in an enterprise-
class disk array.

Details

Participants will be greeted by an HOL representative supplied by HP as they sit
as a group at the laptop and display allocated for this particular HOL. The HP rep
will describe the basic outline of the activity and its goals, and then lead the
participants through the following activities.

1. (3-5 minutes) The HP rep will review the expected results for the activities
highlighted in the three following detailed exercises using the
Proportional Results Summary graph.

2. (4-6 minutes) The first activity will be to observe and compare the
performance and latency of a disk group containing SSDs to a disk group
containing the same number of traditional hard disk drives using IOmeter.
The participants will see IOmeter settings for different small-block read
and write random and sequential workloads, which will be programmed by
the HP rep and then initiated by the participants for several different
IOmeter runs. The participants will be able to observe each IOmeter run
and then compare the results.

3. (4-6 minutes) The next activity will be to observe and compare the
performance and latency of a disk group containing SSDs to a disk group
containing a large number of traditional hard disk drives using IOmeter.
The participants will see IOmeter settings for different workloads which will
be programmed by the HP rep and then initiated by the participants for
several different IOmeter runs. The participants will be able to observe
each IOmeter run and then compare the results.

4. (4-6 minutes) The final activity will be to observe and compare the
performance and latency of a disk group containing SSDs to a disk group
containing the same number of traditional hard disk drives using IOmeter
in order to demonstrate workloads in which SSDs do not provide a
performance advantage over traditional hard disk drives. The participants
will see IOmeter settings for large-block sequential workloads, which will
be programmed by the HP rep and then initiated by the participants for
several different IOmeter runs. The participants will be able to observe
each IOmeter run and then compare the results.
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercises

CONFIGURATION OVERVIEW

All three exercises will use a small system configuration, designed to show the
basic differences possible between SSD and Fibre Channel hard drives. Note
that this configuration is not designed to provide a maximum performance view
for this product, just an example of the types of differences that can be obtained
for different workloads.

The array is a partially populated single HP Enterprise Virtual Array (EVA) 4400,
with three disk groups: one comprised of 8 SSDs, on comprised of 8 15K FC
drives, and one comprised of 32 15K Fibre Channel (FC) drives. Each disk
group has been pre-configured with one vdisk (virtual disk) using most of the
space in the group. Each has been configured into vraid5 and pre-written with
data.

The workload for each exercise is driven by only one host, using IOmeter, to one
vdisk, at a time with a fixed queue depth of 20. In addition, the MPIO DSM is
installed and configured to pick the preferred path.
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System Configuration

| EVA 4400
:Dual controller EY A 4400
18 550 Disk Drives
| 140 15k rpm Disk Drives
8 1 Configuration:
13 Disk Groups:
|* 8550
| 1= B 18k FC disk drives
* 32K 159k FC disk drives
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:FC HBA Mezzanine cards :
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:Winduws Server 2008 B2, CWIEWVA 9.2,
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercises
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercise #1

EXERCISE #1: DIscUsSs EXPECTED RESULTS
FOR FOLLOWING EXERCISES, RATIONALE AND
EXPLANATIONS

Proportional Results Summary:
8 SSD, 8 R332 FC

m 8 SSD
m 8k Full Stroke
I 32 k FC Short Strok

Random Read avg  random write avg
response time (ms) response time m8SSD

m 8k Full Stroke

m8SSD sequential read (MB/sec sequential write (MB/sec)
m 8k Full Stroke
32 k FC Short Strok

Random Read IOPs (random write IOPs (kK
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercise #1
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercise #2

EXERCISE #2: COMPARE PERFORMANCE FOR
COMPARABLE NUMBER OF SSD AND FC
DRIVES IN A DISK ARRAY

Purpose:

This exercise is intended to demonstrate the use cases in which the performance
of SSDs in a disk array will be demonstrably, in many cases, orders of
magnitude, better than with magnetic hard drives. We will be using equivalent
numbers of 15k rpm Fibre Channel (FC) disk drives to demonstrate the
performance differences with equivalent numbers of drives.

Overview:

The following procedures are covered in this exercise.

1 Compare the performance and latency for small block (4KB) random
reads between equivalently sized virtual disks (disk groups) comprised
of SSDs vs.15K FC drives.

1 Compare the performance for small block (4KB) random writes
between equivalently sized virtual disks (disk groups) comprised of
SSDs vs.15K FC drives.

1 Compare the performance for random mixed (usually 60-40 between
reads and writes (4KB) between equivalently sized virtual disks (disk
groups) comprised of SSDs vs.15K FC drives. Note that this
represents a typical OLTP workload.

1 Present summary information of relative results.

Compare the performance and latency for small block

(4KB) random reads between equivalently sized virtual
disks (disk groups) comprised of 8 SSDs vs 8 15K FC

drives:

Run SSD Small Block Random Read Test

To start the tests, open the fissd_random_r ea
of the Administrator account on the server a
IOmeter.
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Solid State Storage in the Enterprise Hands-On Lab - HP Exercise #2

Select an appropriate output file (csv) when prompted.

SSD Small Block Random Read Performance i Default Settings

Note: Note that this configuration does not saturate the SSDs in the same fashion
as the configurations used to produce the official performance benchmarks;
therefore these numbers will of necessity appear lower. For more detailed
information about performance of SSDs in EVAS, please refer to product
documentation and white papers available at www.hp.com.

Adjust IOMeter Settings to Vary Test Results

The following screens provide information about various settings that can be
manipulated in IOmeter. The HP reps will work with the HoL users to vary the
settings in order to watch the impact on the I0Ps, throughput and response time.
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