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Storage
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Traditional Tiered Storage

« Traditionally, tiered storage has been used to integrate
a lower cost storage pool for the purposes of off-
loading Tier-1 storage of infrequently accessed data

— In a simple world: “FC” = Tier-1 and “SATA” = Tier-2

e Simple policies based on file access or modify time can
be used to identify candidates for migration to Tier-2

e Assuming Tier-2 can be integrated without impact to
the existing storage users, the cost savings are
significant

e On the next slide, we will describe ways Tier-2 NAS
storage can be integrated with existing Tier-1 NAS
storage
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Traditional Tiered Storage

Applications

(., omans I

{ Optionl
Applications see
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and Tier-2 into a Virtualize

/\another mount

single pool
_ glep t
Tier-1

Default
NAS

Option 2
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behind Tier-1 stubs
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A new kind of
Tiered Storage
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A New Tier of Storage

Applications

Tier-1 Tier-2 Tier-3

Default Cost-focused
NAS NAS

(FC) (SATA)
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What is Tier 0?

General Applications Grid Applications
 Definition: Tier 0 is a storage I I_E I'_E’ I_E I_E |_§
tier optimized and intelligently EEE S Y
managed for the purpose of L Phvarcal data location J
transparent to applications

high-performance serving to - -

applications igent File Virtualizati
» Utilizes memory space of

. Realti tehing b
industry standard servers n;”:ds'"fftﬁ" ctorags capanity \‘

instead of disk
* Applications see Tier 0 and l l l .

Tierlasa Smgle storage pOOl Performance (Primary) NAS
 Managed identically to other .
gtarogeneous St-::nrage

NAS devices and transparent
to the application through WIETERY
automatic placement policies Disk
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The Memory Opportunity

* Over the last year, the alignment between
several Important parameters has greatly
Increased:

— Cost of high-performance memory 9
— Size of memory in a mainstream server ¢\

— Performance of memory in mainstream p
servers

— Performance of network in mainstream p |
servers

— Size of application’s “critical working sets” ¢*
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A Mainstream Server of 2007

e 2-4 fast processor cores

e 16-32GB memory

o >4 GBytes/sec memory bandwidth

e >500MB/sec network bandwidth
 >500MB/sec NAS serving bandwidth

e Cost from a Tier-1 server supplier:
— ~$4000-8000
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Achille’s Heal

* Disk performance is poor when the application has a
non-sequentially-accessed working set larger than
cache memory of the NAS server

Working Set NAS Server with Server with
J 3GB memory 16 GB memory
1 GB B 120 | B 450
(limited by 1Gb link) (limited by 4x1Gb channel)
5GB 21 450
10 GB 18 450
15 GB 17 450 | 26x Faster |
____________ N
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An Integrated
Tier-1 and Tier-0
Solution
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Desirable Characteristics

e Transparent integration with existing Tier-1
— Applications see the same namespace

* Analysis service to determine application
characteristics and best placement policy
— Humans don’t have to guess the best policy

* Flexible file-level placement capability

— Individual files can be dynamically placed anywhere within the
Tier-0 and Tier-1 resources

» Abllity to transparently scale Tier-O capacity across the
range of working set requirements
— 10 to 100GB is a good place to start...
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Three-Tier Solution

Applications

——————————————————————————————————————————————————————————————————————————————————————————————————————

Real-time matching of application/business
needs and storage capability

Tier-1 1

Default Cost-focused
NAS NAS

(FC) (SATA)
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Application Acceleration

Application Servers

Sophisticated
Access Analysis

| l
_ . filel..file2...filel — |

................ | ! Continuous

Move filelto _| Analysis
“Fastest” |
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Benefits of Tier O

 Performance
— Data access at memory speeds
— Reduces and increases
performance for storage
remaining on Tier-1
 Lower Cost (up to 500:1)
— Tier 0: <$10 per MB/sec
— Tier 1: >$5,000 per MB/sec
* No disruption
— Can be deployed non-disruptively

— Data subsets are transparently
migrated to and from Tier O as
application computing needs
dictate

* Available today

— Makes use of industry standard
servers and intelligent file
virtualization

MB/sec
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Summary

Tier-2 and Tier-0 are both approaches to better align
storage and business needs

Tier-0 focuses on making applications run faster and
more predictability

While almost any NAS server can be used as a Tier-0
server, mainstream servers with large memory
configurations are very attractive building blocks for
many applications

Integrating Tier-0 into existing infrastructure Is a
challenge

— Network-based virtualization is one way to address this
challenge
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