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L » £

® Training Objectives

B Basic SAN information — Terminology
B SAN Infrastructure Overview

® | ive Demo of SAN
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Training Objectives

® \Why do we need aSAN? & >

B Clear understanding of the basies of SAN
design

B Basic understanding of a SAN
infrastructure and design

B | \ve Demonstration
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Basic SAN Terminology

Objective: . . o=

Each of you will be familiar withithe
building blocks of Fiber Based SAN.

intal.
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Why do'| need a SAN?

® What is Clustering? == »
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Basic SAN Terminology

How does a Cluster attach to asSAN? =
DAS SCSI, Fiber SAN, ISCSI SAN
~iber Networks, FDDI 100MB

~iber Connector Types GBIC 1GB, SFP 2GB
&4GB LC

B Fiber Channel Switch & Fiber Channel HBA
( Host Bus Adapter)

B |[SCSI can also be used. Recommend a
dedicated 1GB network switch with MS
Exchange or MS SQL and a ISCSI HBA on the
Target and ISCSI Initiator Client Node.
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Basics of SANs
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Server Components of a SAN

Sewer
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Software:
Qs

Windows 2000 SP4 or higher
Windows 2003

Multi-pathing software
secure Path agent(now)
MPIO agent(SAN 6.1)

Busin ntinuan
Business Copy Agent
RSM Agent / CA Agent

Certified with SAN 6.0:
LP8000 (older 1GB)
LP952
LP9802DC
LP1050
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Emulex‘LightPulse Utility

LightPulse Utility /NT
File Edit Mew Adapter Help

onlch| & B2 2]

o Eodapter 0 - LF1050
- Bdapter 1 - LP1050

Categony:

I.ﬂ.dapter Revizion Levelz

Component

I Fevizion

EIU Revizion

Sequence Manager Revision
Endec Revizion

Current Operational Firmware
Femel

Initial Firrmware

SLIA

SLI-2

kMax FC-PH Yerzion

Min FC-PH Werzion

IEEE Addreszs

1001 2060
Q0000000
Q0000000

SLI-2 Owveray
1.40a0

[nitial Load 1.91a1
SLI-1 Owverday 1.91 a1
SLI-2 Owveray 1.91 a1
43

4.3
00-00-C9-52-01-CE
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SAN Switech components
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Table 3 4/32 SAN Switch port side components

Switch 1D pullout tob

Ethernet port

FC ports 07

FC poris 8-15
FC ports 16-23

FC portz 24-31




SAN Switch Components (cont)

Table 17 4/32 SAMN Switch port side LEDs

through
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Switch GUI Interface

2} c2mstar6by - SwitchExplorer - Microsoft Internet Explorer
Fil=  Edit

ET suin] [zun]
suin] [z ] [zuo] [san]
e =

P =l g o

D B
swip | [=uin] [z ] [uin
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= '

[ [z o] o]
[5m] [z [smo]
e
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Switch Information for ci
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Polled at:

Fabric 05 version:
Ethernet IP:

FCIP:

Gateway IP:
Manufacturer Serial #
LicenselD:

Switch Type:

Effective Zone Config :

Hame:

Domain ID:
Ethernet Mask:
FC HM:

WWH:

Supplier Seri
Role:

Status Legend :




Physical' Layout

— Rack
— Pair of HSVV110 controllers
— Drive enclosures

containing array of
physical disk drives

— Loop switches

— Enclosures connect to FC
loop switches in switched
configurations (shown)
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Loop Switches

Controller Pair

Drive
Enclosures
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Overview of Enterprise Virtual Array
Connections

Metwork Interconnection

| |
| Browser | | Browser |

Mlon-Host Host X Host £
FCa  FCa FCa FCa

Management
Applance

HSV Element = =

=TT S RN

LI LI LI LI
FF1 FPz Cache FP1 FPz

Controller - Mirror Port ] Controller

o B
Loop Loop Loop Loop
Pair 1 Pair 2 Pair 2 Pair 1

Loop Pair2
Physical Disks

Loop Pair 1
Physical Disks

FF = Fibre (Host) Port
FZA = Fibbre Channel Adapter
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rear connections of EVA Controller

AN

5 4
— Two 2Gb/s FC-Switch fabric host ports
— Four 2Gb/s FC-AL device ports

— 2Gb/s FC cache mirroring port (device ports as

backu pS) Link Status LED Loop Pair2 Loop Pair2 Power
Loop 2B Loop 2A Switch

Memory Card Host Fabric 1 and 2
Unused) Power

Loop Pair 1 Loop Pair1 Connector
Loop 1B Loop 1A e

Enclosure Address Bus
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'Iff;Mn; A Vs Vraid
B

RAID <

& ¥
Téﬁious, maﬂjal

— X x5
i> i ~  and management

Vraid <

-~ -

—
. Vraid 5 Vraid 0 Vraid 1
Logical Virtual disk Virtual disk Virtual disk

Intel Confi
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Traditional ' Storage Array

e

Adding drives — next they must be grouped together in disk groups by RAID level
Carving out disk groups based on RAID level

Laying out data

s G INE

RAID-1 disk groups

Intel Confidential 17

Leaving stranded capacity — RAID-5 disk groups can’t access unused capac:'i;i/lfroin



Enterprise Virtual Array
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1. Adding drives — next they must be grouped together in disk groups

2. Carve out the disk group(s) - typically EVAs are configured with only one or two

disk groups
3. Lay out the data — all RAID-5 and RAID-1 data are sprinkled across all the dri
in the group — EVA disks format on the fly. n
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Adding Disks to the Traditional Array

. 5 ¥

bl
- o> - - > O B

gvug S— ——— — "
) | == - ¥

g -_ e = 5}5 =
e_gl:;L_.l

s e N | S ‘ —
- o> > T o> 5\

‘ — '\\T/ \ﬁ’l‘ M
-— — o>

S
rn _
.

1. Add drives
2. Configure disk groups — format disks
3. Lay out data — RAID-5 data in RAID-5 LUNSs, etc.
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Adding Disks to the EVA

U

U

U

)

)

1. Add disks

2. Enlarge disk group to include the extra disks

— data is re-leveled across all dii;ﬁl I

3. LUNSs are stretched across new disks

20
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EVA Virtual Disk Mapping

Disk 1

Disk 2

Disk 3 Disk4 Disk 5

Disk 6 Disk 7

Disk 8

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |
Mirror5 i Mirror5 i Mirror6 i Mirror6 i Mirror7 i Mirror7 i Mirror8 i Mirror8
Mirror1 i Mirror1 i Mirror2 i Mirror2 i Mirror3 i Mirror3 i Mirror4 i Mirrord

| | | | | | |
Data7 i Data7 iParity?i Data8 i Data8 i Data8 i Data8 iParity8

| | | | | | |
Parity55 Data6 i Data6 i Data6 i Data6 iParity6i BEIF-Y i BEIF-Y
Data4 ||| Data4 ||| Data4 || |Parity4| || Data5 | || Data5 | || Data5 | || Datas

| | | | | | |
Data2 iParityZi Data3 i Data3 i Data3 i Data3 iParityBi Data4

| | | | | | |
Data1 i Data1 i Data1 i Data1 iParity1 i Data2 i Data2 i Data2

| | | | | | |
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VDisk4

Raid 1+0

VDisk3
Raid 0
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EVA Virtual'Disk Leveling
L

Disk 1

Disk 2

Disk 3 Disk4 Disk 5

Disk 6 Disk 7

Disk 8 Disk 9

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |

| | | | | | |
Mirror5 i Mirror5 i Mirror6 i Mirror6 i Mirror7 i Mirror7 i Mirror8 i Mirror8
Mirror1 i Mirror1 i Mirror2 i Mirror2 i Mirror3 i Mirror3 i Mirror4 i Mirrord

| | | | | | |
Data7 i Data7 iParity?i Data8 i Data8 i Data8 i Data8 iParity8

| | | | | | |
Parity55 Data6 i Data6 i Data6 i Data6 iParity6i BEIF-Y i BEIF-Y
Data4 ||| Data4 ||| Data4 || |Parity4| || Data5 | || Data5 | || Data5 | || Datas

| | | | | | |
Data2 iParityZi Data3 i Data3 i Data3 i Data3 iParityBi Data4

| | | | | | |
Data1 i Data1 i Data1 i Data1 iParity1 i Data2 i Data2 i Data2

| | | | | | |
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EVA Distributed Sparing
L

Disk 1 Disk2 Disk3 , Disk4 DiskS Disk6 Disk7 Disk8 Disk9 Disk 10

virror3] [Mirror3| Mirrord| | Mirrord] [Mirrors

| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
W) Wit it WS M Mirrs Wi i
| | , L , ——
S><H><HUS><HSPSPIH | | |
| | | | | j i | | |
Mirror6| | [MirrorG| | (Mirror7 i Mirror7| | Mirror8| | [Mir or8 :W: : :
| | | | | | | | | | s
Mirror1 i Mirror1 i Mirror2 i Mirror2 i Mirror3 i Mi ror3 i Mirror4 i Mirror4 i Mirrord i Mirrord
| | | l—r | | | |
Data7 i Data7 i Data7 iParity?i Data7 i Cate8 i Data8 iParitySE Data8 i Data8
| .- ) s
Parity5|! | Data5 ! | Data5 | || Data5 ||| Data5 || | Data3| || Data6 | || Data6 | || Data6 |! |Parity6
| | | | I = — | | | |
Data3 ||| Data3 | |Parity3||| Data3 || Data3 ||| Jatad i |Parity4]: | Data4 | || Data4 ||| Data4
| | | | q | | | |
BEIEY i BEIEY i BEIEY i BEIEY iParity1 i Data2 i Data2 i Data2 iParityZi Data2
| | ! | | | | | Iw
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Commandi View EVA — Simple

Management
Enter the Name of the

Virtual Disk.

Select the appropriate
Disk Group from the
pull down list.

* Yraido " Vraids

Select Virtual Disk
Redundancy Level. Space available Space available

Enter the size of
Virtual Disk in GB.

Read cache policy: IZ::I n !
¥ Enable I/0 © Disable I/0

Q5 unit ID: I

Select a Host from
the pull down list.

Select the Preferred T ]
. Mo preference
controller from the : ARAR:
. Path A-Failover anly
pull down list. Path A-Fallover/faillback
FPath B-Failaver only ?
Path B-Faillover/ffailbaclk —
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MNetwork traffic
|

ULT App Servers

Switch A Switch B

EVA
168 x 146 GB drives

2 Disk Groups
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Disaster Recovery
Single Dataceﬁr Architecture

>

Oracle or SQL Cluster . Oracle'or SQL Cluster
(existing) .

Primary SAN
:  (existing)

T FISHE

w lllllllll i 1 Vi _[
= Nl U=y
j .
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'0ss Building Architecture
B ion

~

Building 1 Building 2

Existing HP SAN Hardware S .
; HP' Failover Hardware, and
Oracle or SQL Database betweeh"l' Data Guard Oracle or SQL

' Database Rep ‘c;"r-‘r
bU|IdInM Database K I)JJ dtion
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FREE SAN WEB BASED TRAINING

® HP Education L » >
http://www.hp.com/education

B Brocade Education
http://learning.brocade.com
B Qlogic
http://www.qglogicswitchnet.com/training/traini
ng.cfmg

B Emulex
http://www.emulex.com
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Thank you for your Time!

® Dilbert ( The ContraGtor ) &%

THEM TLL KEEP YOU
MOTIVATED BY DANG—
LING THE CARROT OF
BECOMING A REGULAR
EMPLOYEE.

YOUR FIRST MISTAKE
LJAS ASSUMING THAT
HE UNDERSTANDS
METAPHORS.

I'LL BRING
YOU ON AS
A COMTRACT
EMPLOYEE.

3
3
:

dilbert.com
qn-ou 02006 Scott Adams, Inc./Dist. by UFS, Ing.

WWW,
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© Scott Adams, Inc./Dist. by UFS, Inc.

THE CONTRACTOR

NO PRESSURE, BUT
DO YOU HAVE ANY
IDEA HOW EASY 1T
WOWULD BE TO GET
RID OF yOur

THERE ISNT EVEM
ANY PAPERLJORK. I
JUST POINT MY
FINGER AND YOURE

HERE COMES THE
FIRING FINGER.
COOH. . . WATCH

Ycoe ©20065con Adams, Inc./Disl by UFS, Ing,

§
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© Scott Adams, Inc./Dist. by UFS, Inc.
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