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AMS2100

AMS2300

AMS2500
Advanced 
Modular
Storage 
Systems

Intelligent Virtual 
Storage 

Controllers

Size of Organization Served

Small Business 
or Department

Large BusinessMid-size Business 

USP V
USP VM

SMS100

Small Business 
and Departmental 

Storage

Hitachi Storage Product Portfolio
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Midrange Application / DB Enablement

• Midrange hardware
platforms

• Common storage management

• Common Protection Solutions

NAS – Two Key Segments:

• High Performance NAS: Focused on 
high throughput environments 
• Standard NAS: Focused on file and print 
environments

High-end Enterprise Application / DB

• Tiered Storage / Virtualization via 
enterprise hardware platforms
• Common Protection Solutions
• Common storage management

Structured Data / RDB, Apps

Archiving / Object / Content Level 
Awareness/ Web 2.0

• Foundation for open, scalable and
integrated content solutions

Unstructured Data 
(Files, Metadata, Content)

COMMON
Storage & Security,

Data Protection
& Search

COMMON
Storage & Security,

Data Protection
& Search
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One Platform For All Data
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SAS backend interface
Outstanding performance and 

reliability

Storage Flexibility
Intermix SAS and SATA disks
Fibre Channel and iSCSI host 

interfaces

Green IT
Automatic power savings with all 
SATA-II drives and programmable 

spin down for all drives

Proven Data Replication
In-system and between systems

Short and long distances

Innovative Enterprise 
Technology

Enterprise design with native host 
multipathing

Hitachi Adaptable Modular Storage 2000 family

Extremely Reliable 
Systems

99.999% data availability

2100

2300 2500

Innovative Modular Storage for
Reliability and Performance
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• LUNs up to 60TB can span across every drive in a systemMega LUNs

Feature Description

Symmetric active/active 
controller

• Automatically monitors and balances controller CPU utilization
• Provides each server HBA with dual paths to its data 
• Either path can be activated to balance the controller workload

SAS backplane • Interface used to transmit data from controllers to the disk drives 
• A point-to-point architecture with 3Gbps transfer speed
• SATA disk drives compatible with SAS connectors

Management interface • Same easy-to-use management interface
• Used to manage all AMS2000 operations and optional features

Scalability/ performance • Better than comparable most competitors

LUN grow/ LUN shrink • Capability to increase or reduce size of any selected LUN

RAID group expansion • 1+ drives can be added to existing RAID group on-line

13th October 2008

Key Capabilities and Benefits
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16 Fibre Channel 
and/or 8 iSCSI

8 Fibre Channel 
or 4 iSCSI

4 Fibre Channel or 
4 iSCSI

Host ports

2300 and 2500

0 (SAS only), 1, 
1+0, 5, 6

16

4-120

• 146GB, 300GB, 
450GB

15000 RPM SAS

• 500GB, 1TB
7200 RPM SATA

118TB SATA
and

52TB SAS

4GB or 8GB

2

AMS2100

N/A2500Upgrade options

0 (SAS only), 1, 
1+0, 5, 6

0 (SAS only), 1, 
1+0, 5, 6

Supported RAID levels

3216SAS links

4-4804-240Number of disk drives

• 146GB, 300GB, 
450GB

15000 RPM SAS

• 500GB, 1TB
7200 RPM SATA

• 146GB, 300GB, 
450GB

15000 RPM SAS

• 500GB, 1TB
7200 RPM SATA

Internal disk drive options

472TB SATA
and

210TB SAS

236TB SATA
and

105TB SAS

Maximum raw capacity

16GB or 32GB 8GB or 16GBMirrored Data Cache

22Number of controllers

AMS2500AMS2300Component

AMS2000 Specifications
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Powerful controller + SAS backend
=

Industry leading performance

1250

400

2100Performance Metric 2300 2500

Read 100% Cache Hit  
(IOPS in thousands)

400 900

Sustained Throughput 
(MB/Sec)

1350 2400

Key Performance Metrics
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• RAID 6, 5, 1+0, 1 available for data protection
• Patrol function checks drives continuously
• Proactively and automatically spares out drives on soft failures

• Redundant and independent power supplies in each tray
• Redundant controllers, redundant batteries and fans 
• Eight links to every storage tray for redundancy and speed
• Global hot disk spares
• Every disk stress tested for quality

• Every write is verified (with gathered reads)  
• Logical address and logical redundancy check on SATA disks 
• Full SATA disk sweep every 10 minutes
• Heads retracted after 2 hours of inactivity to prevent crashes and save 
energy
• Dual paths to each SATA disk

Storage Data Protection

Component Data 
Protection 

Enhanced SATA Data
Protection

99.999% Data Availability by Design
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Controller Data 
Protection

Data Availability
by Design

• Symmetric active/active controller for redundancy
• All writes mirrored between controllers 
• Cache battery protected with intelligent UPS support 
• Cache aggressively flushed

• System microcode and config data copies stored on each of the first 
four disks 

• Microcode updates done online and without host I/O interruption
• Copying data back from spare drive is not required, limiting exposure to 

second disk failure

Rapid Failure Analysis • All errors reported via Hi-Track, lights, Hitachi Device Manager, Hitachi 
Resource Manager, Web utility, SNMP, and buzzer  

• Errors do not affect user access to data

99.999% Data Availability by Design



10

50 1

BE CTRL-0

2 4 5 0

BE CTRL-1BE CTRL-0

Symmetric 
Active- Active 
Controllers:
During normal operation 
I/O can travel down any 
available path to any 
front end port using the 
native host OS 
multipathing capabilities.  
This allows I/O to be 
balanced over all 
available paths without 
impacting performance.
Automatic Controller 
Load Balancing:
If the load on the 
controllers becomes 
unbalanced it will 
automatically be 
balanced without the 
host having to adjust 
it’s primary path.  

Symmetric Active-
Active and Load 
Balancing Controllers: 
A Powerful 
combination!
With features 
traditionally found only in 
Enterprise class storage 
arrays, the 2000 Family 
can dynamically balance 
I/O over any available 
path through any front 
end port on either 
controller. All this is 
done without having to 
load any propriety path 
management software.  

Automatic Load 
Balancing Controller :
If the load on the 
controllers becomes 
unbalanced it will 
automatically be 
balanced without the 
host having to adjust it’s 
primary path.  

3

I/O is redirected to less busy controller

Hitachi Dynamic Load Balancing Controller
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• Up to 32 high performance 
3GB/sec point-to-point 
links for 9600MB/sec 
system bandwidth

• Each link is available for 
concurrent I/O

• No loop arbitration 
bottlenecks

• 8 SAS links to every disk 
tray for redundancy

• Common disk tray for SAS 
and SATA drives

• Any failed component is 
identified by their unique 
address

Point-to-Point SAS Back-end architecture
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Not used

LU1

LU0

Not used

Add LU

LU1

LU0 Sub LU

LU0
LU0

RAID
Group

Not used

Sub LU

LU1

LU0

Not used

Sub

LU1

LU0
Unified

Logical

Physical

• Add a new Sub LUN from the unused capacity in
any existing RAID group

• LUN grow is an online process

LUN grow/ LUN shrink
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LU1

LU1LU1

Not used

LU0
LU0

• Release space from any existing LUN
• Released space can be used for new LUNs or

to expand an existing LUN

LU1
LU2

LU0

LU0

LUN grow/ LUN shrink



14

HDD0 HDD1 HDD2 HDD3 HDD4

3D+2P

HDD5 HDD6 HDD7

HDD0 HDD1 HDD2 HDD3 HDD4 HDD5 HDD6 HDD7

6D+2P

• Combine with LUN grow to increase LUN and RAID group capacity.
• Tunable to allow preference to host I/O or to expansion. Powerful 

controller minimizes disruptions during RAID group expansion

Online RAID Group Expansion
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• Hitachi Modular storage systems offer cache partitioning 
that can be optimized to specific customer application 
requirements

– Better overall hit rates for the same cache size
– Better optimization of I/O throughput for mixed workloads
– Separate applications to provide Quality of Service

4KB Database blocks 
in 4KB Cache pages

16KB File system 
blocks in 16KB 
Cache pages

512KB Video data 
blocks in 64KB 
Cache pages

Cache Partition Manager
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SAS
LU1

SATA
LU2

• Volume Migration performs on-line 
migration of data transparently to the 
hosts

• Provides powerful performance tool

• Provides poverfull Data Lifecycle 
Management tool

Hitachi Modular Volume Migration
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Ease initial configuration with:
• Setup Wizard
• Add System Wizard 

AMS2000 Wizard based setup
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Customer 
concern

Using a reliable and highly available application platform that is easily 
scalable

Solution areas VMwareExchange
Oracle / SQL 
Databases

What HDS 
offers

Proven deployment and management of 
storage that is easily scalable to meet 

escalating demands in running Exchange and 
Database environments

Easy to configure 
storage for Server 

Farms. SRM 
integration. Superior 
multipathing for ESX

server.

Running on AMS 2100, AMS 2300, AMS 2500

And supported 
by

Reference Architectures, Best Practices, Deployment Guides, 
Monitoring & Managing Guides

AMS2000 For Applications
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• Performance• The symmetric active/active 
controller can accept I/Os to 
a LUN through any port 
allowing VMWare 4.0 to do 
true load balancing

• Individual physical hosts 
not load balanced

• The symmetric active/active 
controller can accept I/Os to 
a LUN through any host port 
thereby eliminating host 
configuration concerns for 
VMotion users

• Symmetric active/active 
controller removes need to 
assign LUN ownership 

AMS 2000 Capabilities

• Reduce set-up costs

• Elimination of 
performance 
bottlenecks

• VMotion is used to transfer 
virtual machines between 
physical hosts which need 
to be correctly configured 
to access the same LUNs 

• Quick and easy 
configuration 
(20 servers < 2 hours)

• Takes up to 1 hour per 
server to configure path 
fail-over
(20 servers = 2.5 days)

BenefitsChallenges

Benefits for VMware Environments
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Site Recovery
Manager

� Virtual Center– running on MS Windows or
physical server

� Site Recovery Manager- running on
Virtual Center at Protected and Recovery Sites.

� VMware Infrastructure

� Storage system and storage based
replication functionality.

SRA

VMware Site Recovery Manager
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Site Recovery
Manager

Site Recovery
Manager

Protected
Site

Recovery
Site

Maintain I/O consistency

A --> B --> C

during normal operation

A B C

SRA SRA

Hitachi
ShadowImage

Hitachi
TrueCopy

VMware SRM Architecture
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Hitachi
ShadowImage

Site Recovery
Manager

Site Recovery
Manager

Protected
Site

Recovery
Site

1. Split ShadowImage
2. Recovery Test uses

ShadowImage copy
3. Hitachi TrueCopy not disrupted

Arbitrary test time
4. Re-establish ShadowImage pair

after test completion

A B C

SRA SRA

Hitachi
TrueCopy

X

VMware SRM Test Failover
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Site Recovery
Manager

Site Recovery
Manager

Protected
Site

Recovery
Site

X
A B C

SRA SRA

Hitachi
ShadowImage

Hitachi
TrueCopy

1. Hitachi TrueCopy becomes
unavailable

2. Assure consistency of
ShadowImage copy

3. Split ShadowImage

4. Use ShadowImage S-VOL
for production

VMware SRM Actual Failover
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Protected
Site

Recovery
Site

VirtualCenter Site Recovery
Manager

Site Recovery
Manager

Datastore Groups

Array Replication

Datastore Groups

VirtualCenter

VMware Site Recovery Manager
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Thank You


