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HP D2200SB STORAGE BLADE

Twelve hot plug SAS drives 
in a half height form factor

P410i Smart Array controller 
onboard with 1GB FBWC

Expand local storage 
capacity  

PCIe x4 to adjacent server

DAS and SAN
Use as DAS to adjacent server 

Or as part of a LeftHand SAN 
shared storage solution
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HP StorageWorks P2000 G3 Modular Smart Array

SFF

LFF        

,   fibre channel 8 /c,   
FC/iSCSI,                 

HP StorageWorks P2000 MSA

G3!
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HP StorageWorks P2000 G3 Modular Smart Array   

fibre channel 8 /c (2   
)

- 2  ,     
FC/iSCSI active-active  

SAS 6 /c (backend & HDD)      

512 « »      

149   SFF 2 5,  99   LFF 3 5 
57.6  SAS  192 SATA

- 2U   
web-

G3!
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HP StorageWorks P2000 G3 MSA Controllers    
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a la carte .    
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HP STORAGEWORKS P2000 G3 
FIBRE CHANNEL/ISCSI COMBO ARRAY SYSTEM 
CONTROLLER

1GbE iSCSI
Smaller departmental use
Moderate traffic demands
Tight budget consideration

8Gb Fibre Channel
Larger departmental or mid-size use
Heavy traffic demands
Performance needs
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HP STORAGEWORKS P2000 G3 
FIBRE CHANNEL/ISCSI COMBO ARRAY SYSTEM 
CONTROLLER

1GbE iSCSI
Remote Snap (replication)

8Gb Fibre Channel
Larger departmental or mid-size use
Heavy traffic demands
Performance needs
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HP StorageWorks P2000 G3 Modular Smart Array   

Remote Snap Replication          
MSA:        

« »        

FC iSCSI     

64 « »  Volume Copy !  

« » 

HP P2000 Snapshot 512 Software LTU

HDD Spin Down     

,    
firmware 
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MSA G1  MSA G2  
P2000 G3 MSA
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MSA2000

Always-on availability 

Data center 
consolidation + 
disaster recovery

Large-scale 
Oracle/SAP 
applications

HP-UX, Windows, + 
20 more, including 
NonStop & mainframe

Low cost 
consolidation

4GB FC, 1GbE iSCSI, 
and 3Gb SAS

SAS & SATA together

Controller-based 
snapshot/clone

Windows, Linux, HP-UX, 
VMware + more

WEB, Exchange, SQL

,     

XP

EVA

XP24000 

XP20000 

X-Series 
NAS

Simple Unified 
Storage

iSCSI SAN and 
Optimized NAS with 
integrated snapshots, 
backup, replication, 
and simple 
management. 

Windows, Linux, 
VMware, more.

Outstanding TCO 

FC & iSCSI host ports

FC & FATA HDD

Storage consolidation 
+ disaster recovery

Simplification through 
virtualization
HP-UX, Windows, Linux, 
VMware + more
Mid Market MS, Oracle & 
SAP applications

Scalable, Clustered
IP SAN

iSCSI, 10GbE optional

Scalable Performance

SATA & SAS HDD

Cost effective high 
availability

VMware, Citrix, Hyper-
V, Windows, Linux

HP P4000 

HP P4000 
LEFTHAND 
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Centralized 
Management 

Console

SATA

SAS

Hardware RAID

SAN/iQ  Storage Software

Redundant Cooling

Redundant power

Storage Node

Disk
Cache

CPU
NICs

Server A

Server B

Server C

Server D         

( )  - 
( , )    

2-   
30- ,                              

« »     

« 
»  « - »     

P4000
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Management Group

Storage Node

Storage Cluster

Storage Cluster 

E
xchange

S
Q

L data

F
ile

Volume

IP Data Network 
(1 or 10GBit Switches)

Application 
Servers

HP LeftHand 
P4000 Central 
Management 

Console

Clients

IP Client Network

Exchange SQL File Share

HP LeftHand 
P4000 SAN iSCSI Target

iSCSI Initiator   

HP 
P4000 ISCSI SAN 
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APPLICATION INTEGRATION

P4000 application-managed snapshots
Integrate P4000 features with the common application

Provide simple application-aware data protection

All P4000 SAN/iQ features: Snapshots, SmartClone, Remote Copy

First release focused on Microsoft applications

Fully integrated
No additional cost (all-inclusive)

No additional software, agents or hardware required

No need to learning new management infrastructure on the SAN or application server

It s all done from the P4000 Central Management Console (CMC) or CLI

Enhancements with SAN/iQ 8.5
Simple GUI integration

Full scheduler integration

1:00

2:00

3:00

Application Server

New!
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APPLICATION INTEGRATION

HP StorageWorks P4000 application-managed snapshots
are enabled by

P4000 VSS Provider

Centralized Management Console or CLiQ

HP tested various Microsoft VSS-aware
applications, and specifically supports

Microsoft Exchange

Microsoft SQL Server

Microsoft SharePoint

NTFS file system

Microsoft Hyper-V supported by
SAN/iQ 8.5 release

No software required on the
application server; apart
from P4000 VSS Provider

SQL Server Exchange

Centralized
Management

Console
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APPLICATION INTEGRATION

Ground breaking ease of use
No third party VSS requestor required for quiesced snapshots

No additional agents or applications to install

No hardware required

No additional cost

No changes required to scripts

No new management to learn

Same functionality in the CMC and CLI
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APPLICATION INTEGRATION 1.0

Snapshots of all enterprise applications are created from a single 
station using a simple CLiQ script

Exchange 1SQL Server File Shares Exchange 2 SharePoint

P4000 SAN

Management Tools

Volume

Application-
consistent
snapshot
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APPLICATION INTEGRATION 1.1

Snapshots of all enterprise applications are created by the SAN itself
SAN/iQ 8.5 back-end serves as requestor for VSS snapshots

Scheduled application-managed snapshots ; integration with Remote 
Copy

Exchange 1SQL Server File Shares Exchange 2 SharePoint

P4000 SAN

Volume

Application-
consistent
snapshot

New!
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Network RAID Level-0 Network RAID Level-2 Network RAID Level-3 Network RAID Level-4

Aka: 0-way replication in the UI
1-copy (Stripe) of the data for 
the volume

Aka: 2-way replication in the UI
2-copies (Mirror) of the data for 
the volume

Aka: 3-way replication in the UI
3-copies (triple-Mirror) of the 
data for the volume

Aka: 4-way replication in the UI
4-copies (quad-Mirror) of the 
data for the volume

SAN/iQ Cluster

A

B

C

D

A

B

C D

SAN/iQ Cluster

A

B

C

D

SAN/iQ Cluster

A

B

C

D

A

B

C D

A

B

C

D

SAN/iQ Cluster

A

B

C

D

A

B

C D

A

B

C

D

A

B

C

D

19 

C RAID
SAN/IQ NETWORK RAID
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SAN/iQ 8.5 release
Network RAID 5 & 6

Description

Two new Network RAID levels:
Network RAID-5 (single parity)
Network RAID-6 (dual parity)

Storage High Availability with 
Higher Storage Utilization Rates

Configured on a per-volume basis

Existing customers can reclaim 
storage capacity via new Network 
RAID levels (*):
Network RAID 10 = 50%
Network RAID 5 = 75%
Network RAID 6 = 66%

High Availability

Multiple disks, controllers, or arrays

Zero disruption of data access

Ensures high availability for data 
with more efficient $/GB

Network RAID 6Network RAID 5

SAN/iQ ClusterA E

C

F

P2

B

P1 D

K

P4

J

L

P3

I

G

H

SAN/iQ ClusterA G

C

H

P3

B

P4

O

M

N

P

P6

P5

I

JD

E

P2 F

P7

P8

K

L

P1
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HP P4000 STORAGE CLUSTERING

Beyond component redundancy
Protects data from array failure

Integrated synchronous replication at no 
additional cost 

Configure on a per-volume basis

Storage modules can be physically 
separated across the IP network

High availability
Survive multiple disks, controllers, or arrays 
failures

Zero disruption of data access

Ensures high availability for 
data volumes

HP P4000 Cluster

A

B

C

D

A

B

C D

B

A

C

D

BA

C

D

Works with VMware High Availability (HA) and Fault Tolerance (FT) 
to deliver total application availability!
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Single identical VMs running in 
lockstep on separate hosts

Zero downtime, zero data loss 
failover for all virtual machines in 
case of hardware failures

Integrated with VMware HA/DRS

App

OS

App

OS

App

OS

App

OS

App

OS

App

OS

App

OS

VMware ESX VMware ESX

FTHAHA HAHA
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Benefits: Remote disaster Recovery for Local disaster; Backup is off-site (Tape may be local)

Data Restore Modes: Replicate back over WAN, manually transporting the data, replace Array

Remote Snap Use Case #1

(Remote Site Data Protection)

P2000 G3 Combo  A

P2000 G3 Combo  B
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Benefits: Remote DR for Local disaster of servers and storage;  Local infrastructure for online access;

Data Restore Modes: Replicate back over WAN, Manually transport the data, Replace Array

Failover Modes Example: VMware, Hyper V fail over to Remote Servers

Remote Snap

P2000 G3 Combo  A P2000 G3 Combo  B

Remote Snap Use Case #2

(Peer sites with failover)
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Benefits: DR for disaster of servers and storage;  Fast replication over FC
Data Restore Modes: Replicate back over FC, Manual transport of the data
Failover Modes example: VMware, Hyper V fail over to Remote Servers

P2000 G3 Combo  A
P2000 G3 Combo  B

Remote Snap Use Case #3

(Local Campus DR with FC)
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Benefits: Extend reach of SAN to servers that don t have FC HBAs or FC SAN access;  
Provide IP-based centralized backup of FC SAN

P2000 G3 Combo  A

Remote Snap Use Case #4

(FC/iSCSI target mode)
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Site 1 Site 2

10 Gb Private Fibre

SAN/iQ Multi-site SAN

WinWin LinuxWin LinuxWin

Win Win

VMware ESX HA Cluster

SAN/iQ Multi-site SAN

MS Exchange Cluster
Exch

Server
Exch

Server

ESX
Server

ESX
Server

Win

MULTI-SITE SAN SOLUTION
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HIGH AVAILABILITY AND FAULT 
TOLERANCE COSTLY AND COMPLEX

Data protection limited to:
Redundant Components

What it takes for HA
Additional 
storage system
Add-on synchronous 
replication software
Professional services

How well does it work?
Failover/failback 
is manual
Some don't support multi-site
Time consuming
May result in 
excessive downtime

Win Linux LinuxWin Win Win
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SIMPLIFY HIGH AVAILABILITY ACROSS 
DATA CENTERS WITH HP P4000

Single SAN deployment
Hardware RAID

Built-in synchronous replication

Built-in multi-site 
HA protection

No extra software 
for HA

Everything is included

Simple to setup 
and maintain

Continuous availability 
is automatic 

Failover/failback is automatic

Data/VMs are 
always on-line 

HP P4000 ClusterHP P4000 Multi-site SAN

A D A D

BA BA

C B BC

C D C D

Volumes Remain Online

WinWin LinuxWin LinuxWin

Win Win Win
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