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> Dala De-Duniication

> Storaze Viaanlizaion- Thin Drovisionng
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> WAFS — Wide Area File Services

> Dala De-Duniicaiion

> Storage Viamitation- Thin Diovisioneg
> Soid State DRK(SSD)

> Storage CridChster

> Fime Chamel over Eemet
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2 Consolidating file and storage resources into the data center eases
management, administration, cost, and compliance

2 Global file sharing and collaboration

2 Remote office consolidation and optimization scslPort |
0}
2 Most application an file access protocols perform poorly over the WAN
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2 Wide Area File Services — aka Wide Area File System (actually not a FS!)
2 Protocol-specific optimization: HTTP, NFS, CIFS, WebDAV, FTP, TCP/IP, ...
2 Application-specific optimization: email, document management, SQL, ... SCSllPort
2 Intelligent caching: read-ahead, deferred write, coherency;, ... (
> Data compression: file-aware differencing, data aggregation, I/O clustering, *
dictionary-based compression (de-duplication), cross-protocol data
reduction, ... SCSIHBA |
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> WAKS — Wide Area File S envices

> Data De-Duplication

> Stoiaze Virnlizalion - Thin Diovsionmg
> SodStie DSK(SSD)

> Stwiaze Cnd/Chster

> Fiwe Chamel over Ehemet
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> Cconmmession
> Sirelke Intaaxae
> De-dimiicalion

> Altenficie
+  Canacity onfinization has © occure before dala
encrvlion

+ SiEele cony for nulinle ocaureIes
+  Sienicant commutaional overlhead
+ Clain 1:50 conmessiondepeidiae ondala
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Engine "2

de gc;?iisated Parse file dat Scan data &
i -au into blocks can data
Retrieve /—\ 6 file metadata calculate hash

indexed data

from . Compare hash
database 7 Engine Englne 5 against de-dupe
/ index
Engine) RESTORE —/ STORE /Engine ‘
Reconstruct IF match, IF no match,
original file via Store de- reference index store data in
index and duplicated file 4a_ oR database,
database 5 Metadata 4b store hash in
RN ‘ Engme index
Engine Engine Engine

a0

When implementing de-duplication, consider the effect of adding complexity to
backup and restore processes
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Storage-Based Virtualization
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Internal Virtualization

Traditional
Provisioning

>
1TB
2TB

Provisioning




Thin Provisioning
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> Filesystem/Application initialization
pre-allocates physical storage

> Scattered pre-allocation requires

lots of physical space because it is v
allocated-on-write in fixed size N/ AEPH O 0 9
units fa
O

2 Once written allocated units (i.e.  m——= |
dirty blocks) will leave the pool
forever, even if application makes
data obsolete (e.g. deletion of a
file)

> There is no communication
between storage consumer and

provider

Provisioning
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> WAKS — Wikle Area File S envices

> Dala De-Dunlication

> Storaze Viranlizaion- Thin Diovisionng
> Solid State Disk (SSD)

> Storaze CridChnter
> Fime Chaamel over Etemet
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2 Moore’s Law is outstripping disk
drive performance (rotational
speed)

> As a result, servers and storage
systems are hopelessly unbalanced
between CPU/controller capability
and storage pool performance

> The objective of modern systems
design is to rebalance the CPU-
storage ecosystem while
optimizing both low $/GB and o0 M2 03 004 05 06 2007 209
$/10PS

o

CPU Performance
Improvement

Desired Disk Improvement
195,000 RPM- 4000 10PS

Actual Disk Improvement
15,000 RPM - 320 10PS

Relatlve Perfformance

Source: MASS002 Intel Developer Forum 2008
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“A solid state drive (SSD) has no moving parts.
It is a semiconductor-based
block storage device that behaves as a

virtual HDD and appears to the host device as a
disk drive.”
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SSD has three major parts:
 A) Controller

- B) DRAM

» C) FLASH bank

*Individual FLASH chips are pooled and address:
space virtualized by the controller

-Controller also performs \
» Wear leveling
 CRC

* Bad block mapping

Controller provides the host interface such as
SATA, PATA, SAS or FC
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Advantages:
fast random access
50,000 IOPS vs. 250 IOPS
extreme resilient against shock & vibration
low power consumption

lighter
quieter
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High Perf High Cap. I Sequential
15,000 RPM [ 7,200 RPM [ ~100 MBIS

FCISAS SATA TAPE

Time to 1%t Byte
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> WAKS — Wikle Area File S envices

> Dala De-Duniication

> Storaze Viaanlizaion- Thin Drovisionng
> Soid State DRK(SSD)

> Storage Grid Cluster
> Fiwe Chamel over Ehemet
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Virtual IP
Virtual Target

Storage Server Storage Server Storage Server

BRI B LT
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2 Fibre Channel over Ethernet
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Storage IPC LAN
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FC Traffic
Enet Traffic

Enet Traffic

All
traffic
go
over
10GE

¢ Adaptor: NIC for Ethernet/AP, HCA for InfiniBand, Converged Network

Adaptor (CNA) for FCoE

¢ Customer Benefit: Fewer NIC’s, HBA’s and cables, lower CapEx, OpEx

(power, cooling)



FCoE Enablers 2 / .
/'/.- j Europe
/..Il///,//i/g Advancing storage & inbsrnunltéology

> 10 Ght
> Data Cenfer rdenet (Lossless Faenmeld

> Faemetanbo franes (2180 hnies)
+ MaxFC fiane naMoad (2112 Intes)

Ethernet V2 Frame, Ethertype = FCoE=%x8906
®
Same as a physical FC frame

FC Payload

Control information: version, ordered sets (SOF, EOF)
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iISCSI FCoE InfiniBand

: (1,10 Gbps i = 10, 20 Gbps

* Includes FC Layer
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