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Product Names mentioned in courseware:

Enterprise Storage Systems
* Hitachi Universal Storage Platform™ V
» Hitachi Universal Storage Platform™ VM
* Hitachi Universal Storage Platform™

» Hitachi Network Storage Controller
Legacy Products:

* Hitachi Lightning 9900™ Series enterprise storage systems

» Hitachi Lightning 9900™ Series enterprise storage systems

Modular Storage Systems
* Hitachi Adaptable Modular Storage system
» Hitachi Adaptable Modular Storage 200
* Hitachi Adaptable Modular Storage 500
» Hitachi Adaptable Modular Storage 1000
* Hitachi Adaptable Modular Storage 200 with iSCSI
* Hitachi Adaptable Modular Storage 200 with NAS Option
* Hitachi Adaptable Modular Storage 500 with iSCSI
* Hitachi Adaptable Modular Storage 500 with NAS Option
* Hitachi Adaptable Modular Storage 1000 with iSCSI
* Hitachi Adaptable Modular Storage 1000 with NAS Option
* Hitachi Adaptable Modular Storage 2000 Family
* Hitachi Adaptable Modular Storage 2100
» Hitachi Adaptable Modular Storage 2300
* Hitachi Adaptable Modular Storage 2500
* Hitachi Workgroup Modular Storage system
* Hitachi Workgroup Modular Storage 100
* Hitachi Workgroup Modular Storage 100 with iSCSI
* Hitachi Workgroup Modular Storage 100 with NAS Option
* Hitachi Simple Modular Storage

Legacy Products:

* Hitachi Thunder 9500™ Series modular storage systems
* Hitachi Thunder 9200V™ entry-level storage

NAS Storage Systems
* Hitachi Essential NAS Platform®
* Hitachi Essential NAS Platform™
* Hitachi High-performance NAS Platform, powered by BlueArc®
* Hitachi NAS Blade for Universal Storage Platform™ and Network Storage Controller
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* Hitachi High-performance NAS Platform, powered by BlueArc® 2000 family
o Hitachi High-Performance NAS Platform 2000
o Hitachi High-Performance NAS Platform 2100
o Hitachi High-Performance NAS Platform 2200

* Hitachi High-performance NAS Platform, powered by BlueArc® 3000 family
o Hitachi High-Performance NAS Platform 3100
o Hitachi High-Performance NAS Platform 3200

Management Tools

* Hitachi Basic Operating System
* Hitachi Basic Operating System V
* Hitachi Resource Manager™ utility package
¢+ Module Volume Migration Software
¢+ LUN Manager/LUN Expansion
+ Network Data Management Protocol (NDMP) agents
¢+ Logical Unit Size Expansion (LUSE)
¢+ Cache Partition Manager feature
¢+ Cache Residency Manager feature
¢+ Storage Navigator program
¢+ Storage Navigator Modular program
¢+ Storage Navigator Modular 2 program
* Hitachi NAS Blade Manager software
* Hitachi NAS Manager Suite of software

Replication Software

Remote Replication:
* Hitachi Universal Replicator software
* Hitachi TrueCopy® Heterogeneous Remote Replication software bundle (for enterprise systems)
» Hitachi TrueCopy® Remote Replication software bundle (for modular systems)
* Hitachi TrueCopy® Synchronous software
» Hitachi TrueCopy® Asynchronous software
* Hitachi TrueCopy® Extended Distance software
Hitachi In-System Replication software bundle:
* Hitachi ShadowImage® Heterogeneous Replication software (for enterprise systems)
* Hitachi ShadowImage® Replication software (for modular systems)

» Hitachi Copy-on-Write Snapshot software

Hitachi Storage Command Software Suite
* Hitachi Chargeback software

» Hitachi Device Manager software
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Hitachi Dynamic Link Manager software
Hitachi Global Link Manager software
Hitachi Global Reporter software

Hitachi Path Provisioning software
Hitachi Protection Manager software
Hitachi QoS for File Servers software
Hitachi QoS for Oracle software

Hitachi Replication Monitor software
Hitachi Storage Services Manager software
Hitachi Tiered Storage Manager software

Hitachi Tuning Manager software

Other Software

L]

Hitachi Backup and Recovery software, powered by CommVault®
Hitachi Backup Services Manager software, powered by APTARE®
Hitachi Business Continuity Manager software

Hitachi Command Control Interface (CCI) Software

Hitachi Dynamic Provisioning software

Hitachi Storage Resource Management Solutions

Hitachi Volume Migration software

Hi-Track® Monitor "call home" service/remote monitoring tool

Other Solutions and Terms

Hitachi Content Platform
Hi-Star™ crossbar switch architecture
Hitachi Universal Star Network™ V
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Introduction

Welcome and Introductions

* Introductions
— Name
— Position
— Professional skills

— Expectations from the course
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Intended Audience

Intended Audience

 Hitachi Data Systems Employees
— Architect
— Implementation and Support
— Storage Manager
+ Hitachi Channel Partners
— Architect
— Implementation and Support

— Storage Manager
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Course Description

Course Description

This five day instructor-led course provides training on installation,
configuration, implementation, customer-level support, and how to
perform onsite service and support for customers who purchase support
contracts with the Hitachi Adaptable Modular Storage 2000 Family
(models 2100, 2300, and 2500).
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Course Objectives

Course Objectives

* Upon completion of this course, the learner should be able to:
— Recognize Adaptable Modular Storage 2000 Family product positioning, product
objectives, features, and benefits
— Explain the hardware components and architectures
— Describe the AMS2000 Rev 2 controller architecture and its multi-protocol capabilities
— Describe the AMS2000 Rev 2 front end connectivity specifications
— Install and configure AMS2500 iSCSI host ports

— Explain active-active 1/O pathing and identify the benefits that it offers in hardware
performance

— Identify the implementation specifications for Adaptable Modular Storage 2000 Family
systems

— Describe specific installation procedures
— Install the Storage Navigator Modular 2 software

— Implement IPv6 support on management and maintenance LAN ports for supported
operating systems

— Describe Secure Sockets Layer (SSL) support
— Describe and implement Hitachi Dynamic Provisioning software
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Course Objectives

Identify the process for contacting Hitachi Data Systems customer support
Identify the tools and tasks necessary to maintain and troubleshoot the Adaptable Modular

Storage 2000 Family system

Perform detailed troubleshooting using the Maintenance Manual
Use the following features and capabilities of Storage Navigator Modular 2 program,

including:

Register an Adaptable Modular Storage 2000 Family system
Use account authentication to provide access control to management functions
Create RAID groups and LUNs

Create host groups, enable host group security, register the World Wide Names of
attached host bus adapters (HBA), and map internal LUNs to host group LUNs

Create an expanded LU using the Change LU Capacity function

Enable specific features by installing corresponding product license keys

Customize cache utilization for applications using the Cache Partition Manager feature
Report failures and status to an SNMP server with SNMP Agent Support feature

Dynamically increase or reduce the capacity of LUNs by using the LU Grow/Shrink
function

Dynamically expand RAID groups online by using the RAID Group Expansion function

Storage Navigator Modular 2 program, Cache Partition Manager feature, SNMP
agent, LUSE, and LUN Manager and Expansion are all features of the Hitachi
Resource Manager utility package.
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AMS2000 Rev1 to Rev2 Transition and Positioning

AMS2000 Rev1 to Rev2 Transition and Positioning

* In June 2010, all AMS2000 models will start shipping with new revision 2
controllers.

What the new controllers are:

1. New 5% generation D-Ctl ASIC for improved sequential R/W performance on 2100, 2300 and
2500

Embedded 8Gbps FC ports on the 2100 and 2300

Host port FC and iSCSI intermix on the 2100 and 2300

2x increase in supported RC ports for the 2100 and 2300

Sparing methodology changes from Composite to Component sparing

R RWRIND

These new controllers are NOT:

1. New (next) generation of AMS2000; system specs remain the same

2. Product enhancements apply equally regardless of controller revision level
3. No change in pricing; like for like systems cost the same

4. No change in software licensing; same license keys and pricing

* New Rev2 AMS2000 controllers are referred to as “E” controllers in our technical

documentation. However, customer facing docs (marketing collateral) will refer to
these as rev2 controllers.
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Product Names

Product Names

* Adaptable Module Storage systems are sometimes referred to as DF800
systems. The following names may appear in documentation:

— DF800S: AMS2100 Rev1 (RKS)

— DF800ES: AMS2100 Rev2 (RKES)
— DF800M: AMS 2300 Rev1 (RKM)
— DF800EM: AMS2300 Rev2 (RKEM)
— DF800H: AMS2500 Rev1 (RKH)

— DF800EH: AMS2500 Rev2 (RKEH)
— Expansion unit: RKAK

— Dense Expansion unit: RKAKX
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Lab Equipment Configuration

Lab Equipment Configuration

* This diagram shows the ——
recommended
connections of the Port 0
assigned lab equipment for HBA PCI-1
each lab team and the Port 1
configuration used at all of
the HDS Americas

education centers.
» Other HDS education

. B de 48000
centers and/or onsite roca®
customer classes may use LI 0] L]
a different switch or have Slot (blade) 1 Slot (blade) 2
direct-connect loop I C I I
connections or use their
own port configuration Note 1: The switch port numbers are not shown since they
based on specific could vary from class to class and are controlled
. . b i tion.
requirements of the client. ¥ @ zone contiguration V—\@ (s H o
Note 2: AMS2000 ports 0A and 1A are used for host \—‘
connections. Ctrl 0
0A| |0B
Note 3: AMS2000 ports 0B and 1B are used for TrueCopy
connections. AMS2000
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Course Agenda

Course Agenda

Introduction

Module 1: Product Overview

Module 2: Hardware Components and Lab 1: Component Location
Architecture
Module 3: The Web Tool Lab 2: Web Access: Normal Mode and Collect a Trace

Module 4: Active/Active 1/0
Module 5: Installation

Module 6: Setup and Configuration of SNM2 Lab 3: SMN2 Installation and Initial Setup

GUI Lab 4: SNM2 Basic Operations: RAID Groups & LUNs
Lab 5: Host Groups and LUN Mapping
Module 7: LU Grow/Shrink Lab 6: LU Expansion and LU Grow/Shrink
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Course Agenda

Module 8: Online RAID Group Expansion Lab 7: Online RAID Group Expansion
Module 9: Setup and Configuration of SNM2 CLI ~ Lab 8: SNM2 CLI

Module 10: Software Feature Overview Lab 9: Cache Partition Manager

Lab 10: Performance Monitor
Module 11: Maintenance and Troubleshooting Lab 11: Remove and Add an Expansion Tray
Module 12: SNM2 Advanced Operations Lab 12: SNM2 Advanced Operations (Constitute

files, Firmware update, and Simple Trace)
Module 13: SNMP
Module 14: Hardware replacement Lab 13: Replace a Disk Drive, Control Unit, ENC,
Interface Board, and SFP Host Connector
Module 15: Disruptive Microcode Update Lab 14: Disruptive Microcode Update
Optional Appendix: Volume replication and
Volume Migration Replication

Exam Exam for HDS Internals and HDS
Installation and Configuration Partners
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Learning Paths

Learning Paths

Are for customers, partners and
employees
— Available on HDS.com,
Partner Xchange and HDSnet
Enable career advancement
Are a path to professional
Certification
Are available with the instructor
— Details or copies

* HDS.com: http:/ /www.hds.com/services/education/
* Partner Xchange: https:/ /extranet.hds.com/http:/ /aim.hds.com/portal /dt/
* HDSnet: http:/ /hdsnet.hds.com/hds_academy/

Please contact your local training administrator if you have any questions regarding
Learning Paths or visit your applicable website.
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HDS Academy Is on Twitter and LinkedIn

HDS Academy Is on Twitter and LinkedIn

‘never  Hitachi Data Systems

w  Academy

Follow the HDS Academy on Twitter for regular
training updates.

LinkedIn is an online community which enables

ﬁ students and instructors to actively participate in
online discussions related to Hitachi Data Systems
products and training courses.

These are the URLs for Twitter and LinkedIn:
* http:/ /twitter.com/HDSAcademy
¢ http:/ /www linkedin.com/groups?gid=3044480&trk=myg_ugrp_ovr
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1. Product Overview

Module Objectives

* Upon completion of this module, the learner should be able to:
— Discuss the features of the Adaptable Modular Storage 2000 Family
— List the models and benefits
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Product Overview
AMS2000 Rev1 to Rev2 Transition and Positioning

AMS2000 Rev1 to Rev2 Transition and Positioning

In June 2010, all AMS2000 models will start shipping with new revision 2 controllers.

What the new controllers are:

1. New 5t generation D-Ctl ASIC for improved sequential R/W performance on 2100, 2300
and 2500

Embedded 8Gbps FC ports on the 2100 and 2300

Host port FC and iSCSI intermix on the 2100 and 2300

2x increase in supported RC ports for the 2100 and 2300

Sparing methodology changes from Composite to Component sparing

akrob

These new controllers are NOT:

New (next) generation of AMS2000; system specs remain the same
Product enhancements apply equally regardless of controller revision level
No change in pricing; like for like systems cost the same

No change software licensing; same license keys and pricing

hobh=

New Rev2 AMS2000 controllers are referred to as “E” controllers in our technical documentation.
However, customer facing docs (marketing collateral) will refer to these as rev2 controllers.
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Product Description

Product Description

* Dense, high-performance modular storage array
+ Serial attached SCSI (SAS) back end architecture
— SAS and SATA Il drives
» Fibre Channel or iSCSI front end host ports
— Single type of front end interface with models 2100 and 2300
— Two concurrent types of front end interface with model 2500
* NAS through Fiber Channel Gateway offerings
— Essential NAS
— High-performance NAS
 Active-active symmetric high availability dual controller functionality
» Straightforward installation and configuration

* Intuitive storage management GUI (Hitachi Storage Navigator Modular 2
program)
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Product Overview
Product Description

Simple maintenance and troubleshooting

— Improved back end diagnostics due to new serial back end

Online firmware upgrade (No path failover software required)

Replication software:
— Hitachi Copy-on-Write Snapshot software
— Hitachi Shadowlmage® Replication software
— Hitachi TrueCopy® Remote Replication software bundle

— Hitachi TrueCopy® Extended Distance software

Easy data migration to and from previous Adaptable Modular Storage
systems using TrueCopy software
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Product Description — New in Version 2

Product Description — New in Version 2

* New controllers will be provided for all AMS2000 products.
— Each controller will get a new revision of the D-CTL (5" generation) for
improved sequential R/W performance.
In addition, the AMS2100 and AMS2300 will receive embedded 8Gb/s
FC interface ports, 2 ports per AMS2100 controller and 4 per AMS2300
controller.

— Optional 8Gb/s and 1Gb/s iSCSI daughter cards will be available. iISCSI
option cards will allow each controller to host both iISCSI and FC protocol.

— System with version 2.0 controller can be either all FC or FC/iSCSI.
— An all iISCSI controller will not be available.
* The new port structure will allow the AMS2300 with version 2.0

controllers to maintain up to 8 FC ports per controller as opposed to 4
ports per controller on the version 1.0 controllers.

The Hitachi Adaptable Modular Storage 2000 Family includes the following
products:

* Hitachi Adaptable Modular Storage 2100 (AMS2100)
* Hitachi Adaptable Modular Storage 2300 (AMS2300)
* Hitachi Adaptable Modular Storage 2500 (AMS2500)
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Product Overview
Product Description — New in Version 2

+ AMS2100
— Change from 4Gb/s to 8Gb/s FC.
— 8Gb/s FC is included in all models. (iSCSI only is not available.)
— Max # of FC ports increases from 4 to 8. (iSCSI remains the same.)
— Increase sequential performance.
+ AMS2300
— 8Gb/s FC is included in all models. (iISCSI only is not available.)
— Max # of FC ports increases from 8 to 16. (iSCSI remains the same.)
— Increase in sequential performance.
+ AMS2500
— Increase in sequential performance.
— 4Gb/s FC option will be not be offered; 8Gb/s FC will auto sense 2,4,8Gb/s infrastructure.

| Model | Revl | Re2

AMS2100 CTL + 2x4Gb/s + Cache CTL (w/2x8Gb/s) + Cache
CTL +iSCSI + Cache CTL (w/2x8Gb/s) + iSCSI + Cache
N/A CTL (w/2x8Gb/s) + 2x8Gb/s + Cache
AMS2300 CTL + 4x8Gb/s + Cache CTL (w/4x8Gb/s) + Cache
CTL +iSCSI + Cache CTL (w/4x8Gb/s) + iSCSI + Cache
N/A CTL (w/4x8Gb/s) + 4x8Gb/s + Cache
AMS2500 CTL CTL (w/8Gb/s) Auto senses 2,4,8 Gb/s
infrastructure
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Product Overview
IPv6 Support

IPv6 Support

» |Pv6 is short for Internet Protocol Version 6.

* |IPv4 has been the standard for 20 + years.

» Shortage of IPv4 addresses, as new machines are added to the Internet.

» Expectation is the IPv4 and IPv6 will both remain in use for at least a few years.

» Microsoft TechNet article that gives specific Best Practices and configurations using
IPv6: http://technet.microsoft.com/en-us/library/bb742622.aspx

b

'
Storage Navigator Modular 2 Server

1Pv4 or IPvE

~

IPw4 or IPvE
\

\ ’

> ~
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~
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-
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e
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-

5 “_'//
7 Model 2000 Family

St Syst
Storage Navigator Modular 2 Client Sk stk
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Product Overview
Product Line Positioning

Product Line Positioning

(’6“’6
\)QQ Adaptable Modular
/ Storage 2500

Adaptable Modular
Storage 2300

Adaptable Modular
Storage 2100

Performance /Connectivity/ Functionality

ol o ] —

Price
9

Upgrades are data-in-place upgrades. During an upgrade the system will be powered down.
These are OFFLINE procedures.
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Product Overview
Features

Features

» Modular High-performance and Large-capacity Systems

— Adaptable Modular Storage 2100
* 120 hard disk drives — base unit plus 7 expansion units
* Front end ports: 4 Fibre Channel or 4 iSCSI ports
+ Back end: 16 SAS Links — 2 4x4 SAS Wide links per controller
* Maximum 50 RAID Groups with 2048 Logical Units

— Adaptable Modular Storage 2300
» 240 hard disk drives — base unit plus 15 expansion units
* Front end ports: 8 Fibre Channel or 4 iSCSI
+ Back end: 16 SAS Links — 2 4x4 SAS Wide links per controller
* Maximum 75 RAID Groups with 4096 Logical Units

— Adaptable Modular Storage 2500

» 480 hard disk drives (474 hard disk using intermix of standard and high density:
see next slide for details) — base unit plus 32 expansion units

* Front end ports: 16 Fibre Channel or 8 iSCSI, or a mixture
+ Back end: 32 SAS links — 4 4x4 SAS Wide links per controller
* Maximum 100 RAID Groups with 4096 Logical Units

The Adaptable Module Storage systems are sometimes referred to as DF800 systems.
The following names may appear in documentation:

* Model 2100: DF800 S or RKS or AMS 2100
Model 2300: DF800 M or RKM or AMS 2300
Model 2500: DF800 H or RKH or AMS 2500
* Expansion unit: RKAK

* Expansion unit: RKAKX
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High-density Expansion Unit (Intermix)

High-density Expansion Unit (Intermix)

i i High-density - g = .
_ Expansion Units - : Total Number .
unit 13 Disk Drves. | Expansion Units | (2L Jipres Expansion unit intermix:
T = = You can set up a complex system by using the
E > = maximum of 480 disk drives by connecting a mixture
B 7]
3 5 s of expansion units and high-density expansion units
4 8 444 .
5 3 = to the AMS 2500 base unit.
. 3 B 474
AMS 2500 7 7 241 Base Unit Expansion Unit
2 ; if; Disk Drives Type Units Disk Drives
10 3 438 Min Max Min Max Min Max
11 & 453 Expansicn Unit 1st unit: 4 .
iz 5 368 (RKAK) 1 32| Allcther | T3P
13 5 435 ;;Lsa o o S -‘un ts: 4h
14 s 450 g ﬁﬂul ¥ - : |r|__aac L 43 per
15 2 ai7 F;z::;:en Unit 1 10 ;gmor!tﬂ] unit
16 4 232 ( ) e unif
17 3 399
18 3 414 Expansion Units High-density Total Number Total Number
15 3 470 Unit l.EI': Disk Drives Expadns'i(on Units of Disk Drives of SAS Disk
20 E] 244 48 disk Drives Drives
21 2z 411 AMS 2500 ] 10 480 1 380
22 2 426 2 9 452 372
AMS 2500 23 2z 241 5 8 474 354
24 2 458 E] 7 456 386
25 1 423 2 & 468 408
26 1 438 AMS 2500 14 5 450 400
27 L 452 16 4 432 392
28 L 458 70 3 EET) 418
22 0 435 22 F 456 236
30 ° 450 b 1 a8 a8
s 0 465 3 5 780 280
32 0 480

1. Maximum number of disk drives using only high-density
expansion units.

2. Maximum number of disk drives using intermix of expansion
units and high-density expansion units.

3. Maximum number of disk drives using only expansion units.

1. Maximum number of disk drives using only high-density
expansion units.

2. Maximum number of disk drives using intermix of
expansion units and high density expansion units.

3. Maximum number of disk drives using only expansion
units.
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Features

Features

* All models provide:
— High-speed response
— Continuous data availability
— Scalable connectivity
— Expandable capacity
» Competitive Features and Functionality

— Microsoft® environments such as Virtual Disk Service (VDS) and Microsoft
Volume Shadow Copy Service (VSS) provider

— Complete Longhorn Server support (Windows 2008 code name)
— Native Multipath 1/0 (MPIO, MPxIO, and so on) support
 Hitachi Dynamic Link Manager software can still be used.

— Functional enhancements to the Shadowlmage software features to enable
competitive VSS behavior in Exchange environments

— LUN Shrink/Grow feature
— 60TB LUN support

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 1-11



Product Overview

Specifications
Specifications
Specs * Dual Controller, 4 GB cache * Dual Controller, 8 GB cache + Dual Controller, 16 GB cache on
on each controller, 15 drives on each controller, 15 drives each controller, 0 internal drives,
internal, Symmetric A/A, dual internal, Symmetric A/A, Symmetric A/A, dual battery, dual
battery, dual redundant power dual battery, dual redundant redundant power supplies
supplies power supplies
Host * 4 Fibre Channel (FC) » 8 Fibre Channel (FC) » Multi-Protocol Interface
Interface auto-sensing 1/2/4 Gb/s auto-sensing 2/4/8 Gb/s + 16 Fibre Channel (FC)
Options » 4iSCSI 1000Base-T copper * 4iSCSI 1000Base-T copper auto-sensing 2/4/8 Gb/s (8
Ethernet Ethernet per control unit)
* 4iSCSI (2 per controller)
» 8iSCSI 1000Base-T copper
Ethernet (4 per controller)
Drive * 16 Serial Attached SCSI + 16 Serial Attached SCSI « 32 Serial Attached SCSI (SAS)
Interface (SAS) (SAS) + 4x4 wide links, 3 Gb/s switched
« 4x4 wide link, 3 Gb/s « 4x4 wide links, 3 Gb/s
switched switched

In version 1 - The maximum cache configuration assumes using the 4GB cache
memory modules.

In version 1 - For the Adaptable Modular Storage 2000 Family 2GB and 4GB cache
modules are available.
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Product Overview
Specifications for Regular Expansion Unit

Specifications for Regular Expansion Unit

RAID Levels

Max # of RAID Groups
Max # of Spare Drives
Max # of LUs

Max LU size
Supported Drives

Upgrades

Expansion Unit / Disk
Trays

(Optional based on capacity)

Maximum Capacity

RAID 1, 1+0, 5, 6 (SAS & SATAII drives), RAID 0 (SAS drives only)

50 75 100
15 30 30
2048 4096 4096
60TB

300GB/15K, 400GB/10K SAS, 450GB/15K SAS,
500GB/7200, 1TB/7200 SATAII

Model 2100 to 2300, and 2300 to 2500 model via Controller, Data In Place
Remote Mirroring interoperable with Adaptable Modular Storage

15 HDD/Tray (SAS/SATAII 15 HDD/Tray (SAS/SATAII 15 HDD/Tray (SAS/SATAII

Intermix) Intermix) intermix) no HDDs in the

Up to 7 trays (120 Drives Up to 15 trays (240 Drives controllers

total) total) Up to 32 trays (480 Drives
total)

118TB 236TB 472TB

Note:

* The Dense Expansion Unit does support only the RAID level-1, 1+0, 5 and 6!
* The Dense Expansion Unit supports only 1TB SATA disk drives with 7200 RPM!
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Product Overview
Specifications for Dense Expansion Unit

Specifications for Dense Expansion Unit

RAID Levels RAID-1, 1+0, 5, 6

Max # of RAID Groups 50 75 100

Max # of Spare Drives 15 30 30

Max # of LUs 2048 4096 4096
Max LU size 60TB

Supported Drives Only 1TB/7200 SATAII

Upgrades Model 2100 to 2300, and 2300 to 2500 model via Controller, Data In Place

Remote Mirroring interoperable with previous Adaptable Modular Storage (DF700)
Dense Expansion Unit Min. 4 — max. 48 HDD/Tray Min. 4 — max. 48 HDD/Tray Min. 4 — max. 48 HDD/Tray

Disk Trays Max. 120 Drives total Max. 240 Drives total Max. 480 Drives total
(Optional based on capacity)
Maximum Capacity 120TB 240TB 480TB

The firmware of the Adaptable Modular Storage (AMS) 2000 Family systems checks
the numbers of disks (HDDs) connected to each back end SAS Wide link.

The maximums are as follows:
* AMS2100 - max. 60 HDDs per SAS Wide link
* AMS2300/2500 - max. 120 HDDs per SAS Wide link
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Product Overview
Dense and Regular Expansion Unit Intermix

Dense and Regular Expansion Unit Intermix

#of Expansion Units #of Dense Units #of Total HDDs
Model - - )

111(*

2100 s : =
2 1 93
3 1 108
4 0 75
5 0 90
6 0 105
7 0 120
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Product Overview
Dense and Regular Expansion Unit Intermix

Vodel
Ode 0 4 207
2300

222
189
204
219
234
201
216
183
198
213
228
195
210
225
240

©CoOoO~NOOBRWN =

OO0 2222 NNWWWWHS
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Product Overview
Dense and Regular Expansion Unit Intermix

#of Expansion Units #of Dense Units #of Total HDDs
Model - —

480

2 9 462
3 8 429
4 8 444
5 8 459
6 8 474
7 7 441
8 7 456
9 6 423
10 6 438
11 6 453
12 6 468
13 5 435
14 5 450
15 4 417
16 4 432
17 3 399
18 3 414
19 3 429
20 3 444
21 2 411
22 2 426
23 2 441
24 2 456
25 1 423
26 1 438
27 1 453
28 1 468
29 0 435
30 0 450
18 31 0 465
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Product Overview
Software and Firmware Offerings

Software and Firmware Offerings

» Storage Management Software
— Hitachi Storage Navigator Modular 2 (GUI and/or CLI)
— Hitachi Storage Command Suite

» Bundled Storage Functions (Basic Operating System — BOS M)
— Account Authentication
— Audit Logging
— LUN Manager
— LU Grow/Shrink
— Online RAID Group Expansion
— Cache Residency Manager
— Cache Partition Manager
— Modular Volume Migration
— SNMP Agent Support Function
— Performance Monitor
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Product Overview
Software and Firmware Offerings

Optional Storage Features 2000 Family Product Line

Shadowlmage (Clone) 1 Primary: 8 Secondary, 2048 Max, SNM2 GUI and CLI
CCI RAID Manager management available
Copy-on-Write Snapshot 1 Primary: 32 Snaps, 2048 Max, SNM2 GUI and CLI
CCI RAID Manager management available
TrueCopy (Sync Remote Mirroring) 1 Primary: 1 Secondary, SNM2 GUI and CLI
CCI RAID Manager management available
TrueCopy Extended 1 Primary: 1 Secondary, SNM2 GUI and CLI
(Async Remote Mirroring) CCI RAID Manager management available
Data Retention Utility (DRU) Yes
Hitachi Dynamic Provisioning Yes
Power Savings Feature Yes

(Spin Down RAID Groups)

Note: When using the SNM2 GUI or CLI, there is no HORCM file or
Command Device required in order to manage the replication tasks
or the Power Savings Feature.

20

* Requires professional service
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Product Overview
External Design and Connections

External Design and Connections

| Expansion Unit - RKAK
3U

3U

3uU

Back end full duplex, 3Gb/s, Back end full duplex, 3Gb/s,
16 — (4x4) SAS Wide Link 16 — (4x4) SAS Wide Link

Back end full duplex, 3Gb/s,
32 — (4x4) SAS Wide Link

Model 2100 | | Model2300 | | Model 2500
-Cache: max 8GB -Cache: max 16GB +Cache: max 32GB
~Host 4 FC or 4 iSCSI ports ~Host 8 FC or 4 iSCSI ports -Host 16 FC or 8 iSCSI ports, Rack
or a mixture ac
Installation
21
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Product Overview
Certified Platforms

Certified Platforms

» True Multi-platform Intermix
— Sun Solaris™ (Sparc and x64)
— Microsoft® Windows Server® 2003 and 2008
— HP-UX®
— Linux® (RedHat®, SUSE™, Asianux, Oracle® EL, RedFlag Linux)
— IBM® AIX
— Novell® NetWare®
— Apple® Mac OS® X
— HP® OpenVMS®
— HP Truc4

— VMware®

22

* Full open systems intermix is possible and implemented by configuring Host
Groups.

* The Host Domain Group concept allows for setting operating system or
application software specific parameters as well as access security for Host
Group individually.

A Host Group is a group of one or more LUNSs and exists behind a Fibre Channel
host port in the Model 2000 Family Modular Storage system.
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Product Overview
Highlights

Highlights

Consolidated data Storage > - Heterogeneous Multi-Host Connection
 High performance - High Availability Environment
 Capacity scalability

Flexibility versus Reliability
Maintainability versus Serviceability

23

Support for Heterogeneous Multi-Host Connection is accomplished by setting Host-
specific parameters for any individual group of LUNs (Host Group).

A High Availability environment (no single point of failure) requires the same level
of redundancy in the Hosts, Storage Area Network, and in the Storage Device.
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Product Overview
Highlights

* Consolidated data Storage - High th_roughput back end with up to 32
° High performance | SAS Wide links
: I - Cache Residency Manager feature
+ Capacity scalability
* Flexibility versus Reliability
« Maintainability versus Serviceability

24

Two back end paths models 2100 and 2300. Also SAS Wide links to drives on the
back end.
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Product Overview
Highlights

» Consolidated data storage
* High performance
« Capacity scalability

* Flexibility versus Reliability
« Maintainability versus Serviceability

25

- Up to 480 HDDs per storage

- Capacity: up to 32 expansion

system

units (model 2500)

A system can hold a mix of both high-speed (usually more expensive) HDDs for
performance, and slower (cheaper) drives for capacity.

e Performance: Used for online transactions, and more

* Capacity: Used for audio and video streaming, backups and more
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Product Overview

Highlights

» Consolidated data storage
* High performance
+ Capacity scalability
 Flexibility versus Reliability — Sl E R R ECS
- Maintainability versus Serviceability =~ |~ RAIP levels supported0,1,5,6,1+0

- Cache Partition Manager

- HDD Roaming

- Up to 30 global spare drives (models 2300,

2500)

- Online Verify and Dynamic Sparing

- LUN Mapping, Host Group Mode, and HG
Security

- 8-byte Data Assurance Code

26

Online capacity upgrade: HDDs and expansion units can be added online;
Controllers and Cache Memory cannot.
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Product Overview
Highlights

» Consolidated data storage

* High performance

« Capacity scalability

* Flexibility versus Reliability ~ Storage Navigator Modular 2
+ Maintainability versus Serviceability — | . web tool

- SNMP
- Support — Web Portal

- Hi-Track Monitor “call-home”
service/remote maintenance tool

27

Storage Navigator Modular 2 is shipped with the array. The build center, or CTO,
will install and enable feature keys for certain basic software features.
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2. Hardware
Components and
Architecture

Module Objectives

* Upon completion of this module, the learner should be able to:

— |dentify the hardware components of the Adaptable Modular Storage 2000
Family that affect installation, configuration, and troubleshooting

— Explain the architecture that affects installation, configuration, and
troubleshooting

— Install and configure AMS2500 iSCSI HW ports

— Describe the AMS21xx Rev2 controller architecture and its multi-protocol
capabilities

— Describe the AMS21xx Rev2 front end connectivity specifications
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Hardware Components and Architecture
Specification Outline Hardware Rev2

Specification Outline Hardware Rev2

AMS2300, AMS2500

THEEE THt
[lEKS
Pt oies

eis 8 | ; ﬂ<--suj§_| : ;

58
i

1.
AMS2500 Rev2

2300Rev2 |

=

NG

AMS2300 -

Imnl‘ﬁ

1
2
3
4

DCTL 5th: 2100/2300/2500 Rev2

LAN 2 Chip: 2100/2300/EXS Rev2
CPU Chan%in?: 2300 Rev2

Onboard FC I/F: 2100/2300/EXS Rev2

Page 2-2 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Hardware Components and Architecture
Specification Outline Hardware

Specification Outline Hardware

DF800ES, DF800EXS

(|
AMS2100 Rev2E

1) DCTL 5th: 2100/2300/2500 Rev2

2 LAN 2 Chip: 2100/2300/EXS Rev2
3) CPU Chan%ln]gF 2300 R
4) Onboard F 2100/2300/EXS Rev2
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Hardware Components and Architecture
iSCSI Interface

iSCSI Interface

* The AMS 2500 provides 4 iISCSI ports per controller (eight per unit) for the
iISCSI configuration or two ports per controller (four per base unit) with the
multi-protocol (mix of Fibre Channel and iSCSI) configuration.

— To convert a base unit from only Fibre Channel to only iSCSI or to a multi-

protocol configuration, replace both controllers and install the firmware on
them.

— The same firmware supports both fibre channel and iISCSI units.
« With the 1 Gb/s Ethernet connection, the array provides high-speed data
transfer to and from a host computer.

— The maximum transfer speed is 100 MB/s per port. Higher throughput can be
obtained, even when accessing multiple devices connected to the same
network.

* The AMS 2500 supports iSCSI (1000 Base-T).

— With the HBA for iSCSI, generic NIC and software initiator, and network
switch, the AMS 2500 can be located up to 100 meters from the host.
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Hardware Components and Architecture
Specification Outline Hardware

Specification Outline Hardware

v'AMS2000 Rev2 and AMS2000, chassis is common.
v'AMS2000 Rev2 CTL will be changed.
v'Option Card is common.

Option Card (f7
-~ Chassis 9

AMS

2000 Multi FC [speed] [Max ports / System] 2000 Rev2 Multi FC [speed] [Max ports / System]
Protocol j5cs) [speed] [Max ports/System] Prgtloc iSCSI [speed] [Max ports/System]
H-CTL OK 1,2,4,8 Gb/s 16 ports 2500E-CTL| OK 1,2,4,8 Gb/s 16 ports
1 Gb/s 8 ports 1 Gb/s 8 ports
M-CTL N/A 1,2,4,8 Gb/s 8 ports 2300E-CTL| OK 1,2,4,8 Gb/s 16 ports
1 Gb/s 4 ports 1 Gb/s 4 ports
S-CTL N/A 1,2,4 Gb/s 4 ports 2100E-CTL| OK 1,2,4,8 Gb/s 8 ports
1 Gb/s 4 ports
1 Gb/s 4 ports EXS-CTL N/A 1,2,4 Gb/s 4 ports
N/A N/A
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Hardware Components and Architecture
Specification Outline Firmware

Specification Outline Firmware

AMS2100

DF800EXS

AMS2100
Rev2

Specifications

AMS2300 AMS2300
Rev2

AMS2500

AMS2500
Rev2

1 | Support Unit Base Unit RKS RKEXS RKES RKM RKEM
2 Expansion Unit RKAK(SAS/SATA/SSD), RKAKX(SATA) RKAK, RKAKX RKAK, RKAKX
3 | Controller Single / Dual Single / Dual Single / Dual Dual
4 CPU clock Value Sossaman 1.67GHz uLv Value LV Sossaman 2GHz
(Single Core) Sossaman Sossaman (Dual Core)
1.67GHz 1.67GHz
(Single (Single
Core) Core)
5 L2 Cache capacity 512KB 2MB 512KB 2MB
6 DCTL DCTL-S DCTL(5th) | DCTL(3rd) | DCTL(5th) | DCTL(3rd) | DCTL(5th)
7 | Cache Support capacity 1GB, 2GB, 4GB /CTL 1,2,4,8GB/CTL 2,4,6,8,10,12, 16GB
/CTL
8 Slot # 1/CTL 2/CTL 4 /CTL
9 | RAID RAID 5 2D+1P ~ 15D+1P 2D+1P ~ 15D+1P 2D+1P ~ 15D+1P
10 RAID 6 2D+2P ~ 28D+2P 2D+2P ~ 28D+2P 2D+2P ~ 28D+2P
1 RAID 1 1D+1D 1D+1D 1D+1D
12 RAID 1+0 2D+2D ~ 8D+8D 2D+2D ~ 8D+8D 2D+2D ~ 8D+8D
13 RAID 0 2D ~ 16D (SATA=N/A) 2D ~ 16D (SATA=N/A) 2D ~ 16D (SATA=N/A)
14 Max RG# 50 75 100
7
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Hardware Components and Architecture
Specification Outline Firmware

Specifications

PVEPITOM DF300EXS | AMS2100 [ENVEYEN PUVPE  AMS2500
Rev2E Rev2 Rev2
151 LU Max LU# 2048 4096 4096
16 Max LU size 60TB 60TB 60TB
17 Max LU / HG 2048 2048 2048
18 Max LU/ RG 1024 1024 1024
19 | HDP Max DPVol 2047 4095 4095
20 Max DP Pool# 50 64 64
21 Max DPVol size 60TB 60TB 60TB
22 DPVol / DP Pool 2047 4095 4095
23 | Spare Disk Max Spare Disk # 15 30 30
24 | FCIF Speed 1,2,4 Gb/s 1,2,4,8Gb/s 1,2,4,8 Gbls 1,2,4,8Gbls
25 Max Port # / system 4 8 8 16 16
26 CMD multiple rate 512CMD / port 512CMD / port 512CMD / port
27 Max Host # 128/ port 128/ port 128/ port
28 | iSCSI I/F Speed 1Gb/s N/A 1Gb/s 1Gb/s 1Gb/s
29 Max Port # / system 4 4 4 8
30 CMD multiple rate 512CMD / 512CMD / 512CMD / port 512CMD / port
port port
31 Max Host # 255 / port 255 / port 255 / port 255 / port
32 | Multi- FC/iSCSI intermix in N/A Available N/A Available Available
Protocol one CTL

Specifications

AMS2300 AMS2300 AMS2500
Rev2

DF800EXS AMS2100

Rev2

AMS2500
Rev2

AMS2100

33 | Backend Path# / system 4 4 8
34 Basic Unit 15HDDs, 4Paths 15HDDs, 4Paths OHDD, 8Paths
35 Expansion Unit 15HDDs, 2Paths 15HDDs, 2Paths 15HDDs, 2Paths
36 Max 7RKAKs Max 15RKAKs Max32RKAKs
37 Dense Unit 48HDDs, 4Paths 48HDDs, 4Paths 48HDDs, 4Paths
38 (DSATA Dense, SAS Max 3RKAKXs Max Max Max 10RKAKXs
ense) 4RKAKXs | B5RKAKXs
39 Max HDD# 159 240 255 480
40 | HDD (SAS) IIF SAS (3Gb/s) SAS (3Gb/s) SAS (3Gb/s)
41 Model Seagate, HGST / Seagate, HGST / Seagate, HGST /
146G, 300G, 450G, 600G: 15Krpm / 146G, 300G, 450G, 600G: 146G, 300G, 450G, 600G:
400G: 10Krpm 15Krpm / 15Krpm /
400G: 10Krpm 400G: 10Krpm
42 | HDD (SATA) | IIF CTL-HDD:SAS (3Gb/s), CTL-HDD:SAS (3Gb/s), CTL-HDD:SAS (3Gb/s),
HDD-HDD: SATA (3Gb/s) HDD-HDD: SATA (3Gb/s) HDD-HDD: SATA (3Gb/s)
43 Model Seagate, HGST / Seagate, HGST / Seagate, HGST /
500G, 750G, 1TB, 2TB: 7.2Krpm 500G, 750G, 1TB, 2TB: 500G, 750G, 1TB, 2TB:
7.2Krpm 7.2Krpm
44 | SSD (SAS) IIF SAS (3Gb/s) SAS (3Gb/s) SAS (3Gb/s)
45 Model STEC /100G, 200G STEC / 100G, 200G STEC /100G, 200G
46 | Number of PGR keys 32 128 128 32 128 32 128
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Hardware Components and Architecture
Detail Specification Enhancement Outline

Detail Specification Enhancement Outline

# Items Contents Notes

1 | Hardware DCTL 5th Enhancement for new DCTL 5th -

o | Enhancement T AN oChip/CTL | Hardware changing for LAN 2Chip/CTL -

3 CPU Enhancement | CPU enhancement in EM -

4 Onboard FC I/F - Onboard FC I/F in EM, ES and EXS See 4.3
- Removing previous logic for I/F#0

5 | Firmware Multi-Protocol - Multi-Protocol (FC/iSCSI) in EM and ES See 4.2

Enhancement - Onboard (FC) + Option Card (FC or iSCSI)
6 Max Dense# - EM supports max 255HDDs (RKEM + 5RKAKX) See 4.4
improvement - No enhancement in M (max 240HDDs)

7 Guarding Logic Combination between Controller and Firmware Rev. See 4.5

8 Upgrading - Model upgrading between DF800 and DF800E See 4.6
- Model upgrading in DF800E (eg: ES>EM/EH)
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Hardware Components and Architecture
Detail Specification Multi Protocol-Rev2 (AMS2100, AMS2300)

Detail Specification Multi Protocol-Rev2 (AMS2100, AMS2300)

Current AMS2000 Single-Protocol

Current AMS2100/AMS2300 are single-protocol.
The controller can be installed with only one type of
Host I/F, because it has 1 slot for option I/F card
for Host I/F.

(No host I/F is embedded on the controller.)

AMS2000 Rev2 Multi-Protocol

AMS2100/2300 Rev2 support multi-protocol.
» This multi-protocol can provide:
1) More FC ports for Rev2 AMS2100/AMS2300
(Onboard FC 4(2) ports + optional FC 4(2) ports)
2) Combined Host I/F for AMS2100E/AMS2300E
(FC +iSCSI)
More ports on Rev2 AMS2100/AMS2300.
The controller can be installed with TWO TYPES of
Host I/F, because it has embedded host I/F on board,
in addition to the option I/F card for Host I/F.

1 type of Host I/F
(option card)

2 types of Host I/F
(embedded, and
option card)
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Hardware Components and Architecture
Detail Specification Multi Protocol — Rev2 (AMS2100E AMS2300E)

Detail Specification Multi Protocol - Rev2 (AMS2100E AMS2300E)

Combination of Onboard and Option I/F Card

ofe A 00 Re A 00 Re A 00 Re DF800
Default FC8G x4 FC 8G x 2 FC4Gx2
(Onboard) (QE8) (QES8) (DE4)
2 of below 1 of below 1 of below
(I/?:pgca)?d) Fg 2G Fi jG iSCSI1G Fi ‘81G Fg :‘;G iSCsSI1G FC)I( gG F():( tz‘.G iS1CGSI
(QE8) | (QE4) x2 (QE8) | (QE4) x2 (QES) (DE4) X2
# Hardware (Onboard, Option I/F Card) 2100 EXS 2100 2300 2300 2500 2500
Rev2 Rev2 Rev2
1 | Onboard FC 8Gx4 (QES8) NEW!! - N/A N/A - Support - -
2 FC 8Gx2 (QE8) NEW!! - N/A Support - N/A - =
3 FC 4Gx2 (DE4) NEW!! - Support N/A - N/A - =
4 | Option I/F | FC 8Gx4 (QES8) N/A - N/A Support | Support | Support | Support
5 Card FC 4Gx4 (QE4) N/A -- N/A Support | Support | Support | Support
6 FC 8Gx2 (QES8) NEW!! N/A - Support N/A N/A N/A N/A
7 FC 4Gx2 (DE4) Support - Support N/A N/A N/A N/A
8 iSCSI 1Gx2 Support -- Support | Support | Support | Support | Support
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Hardware Components and Architecture
Detail Specification Multi Protocol — Rev2 (AMS2100, AMS2300)

Detail Specification Multi Protocol - Rev2 (AMS2100, AMS2300)

Option I/F Card combination between CTLO and CTL1

AMS2300 Rev2

Onboard

Onboard

FC 8Gx4 (QES)

CTL1

As same as current DF800H multi-protocol, intermix between CTLO and CTL1 is NOT available.

I/F#1 (Option I/F Card)

FC 4Gx4
(QE4)

iSCSI 1Gx2

I/F#1 FC 8Gx4 (QES)
(Option
IIF Card) FC 4Gx4 (QE4)
iSCSI 1Gx2

None

FC 8Gx4 (QES8)
Support Support N/A Support
F?Q?ECE;;))(“ Support Support N/A Support
N/A N/A Support Support
Support Support Support Support

AMS2100 Rev2

FC 8Gx2 (QES)

CTL1

I/F#1 (Option I/F Card)

FC 4Gx2
(DE4)

iSCSI 1Gx2

FC 8Gx2 (QES8)

1/F#1 FC 8Gx2 (QE8) Support Support N/A Support

(Option FC 8Gx2
IIF Card) FC 4Gx2 (DE4) (QE8) Support Support N/A Support
iSCSI 1Gx2 N/A N/A Support Support
None Support Support Support Support

13
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Hardware Components and Architecture

Detail Specification Multi Protocol — Rev2 (AMS2100, AMS2300)

Host ports configuration

AMS2100 Rev2 (FC Onboard + FC Option I/F)

[T ] g UserLAN B
E F F
Ed

MntLAN A

AMS2100 Rev2 (FC Onboard + iSCSI Option I/F)

uﬂ User LAN B
E F ~J F3

Mnt C A

AMS2300 Rev2 (FC Onboard + FC Option I/F)

Default iSCSI IP addresses

~ 0E: 192.168.0.204
OF: 192.168.0.205
1E: 192.168.0.211
—~ 1F:192.168.0.212

[ T T T T8 vetsN B D
E F G H 1
Ed
Mnt LAN A C
AMS2300 Rev2 (FC Onboard + iSCSI Optio
FTS == B b
E T il
Ed
MtLAN A C
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Hardware Components and Architecture
Detail Specification Onboard Controller with FC Interface

Detail Specification Onboard Controller with FC Interface

Parts displaying spec

e Onboard: No “I/F#0 Board”, but there are “Host Connectors”.
* Option I/F Card: There are “I/F#1 Board” and “Host Connectors”.

Image of DFS800ES
CTLO Interface Board 0 CTL1 Interface Board 0
(None!!) (None!!)
CTLO PortA CTLO PortB CTL1 PortA CTL1 PortB

27 ¥ ¥ ¥

CTLO Interface Board 1 CTL1 Interface Board 1

|@ |@

CTLO PortE CTLO PortF CTL1 PortE CTL1 PortF
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Hardware Components and Architecture
Detail Specification Onboard Controller with FC Interface

Detail Specification Onboard Controller with FC Interface

Failure reporting spec

¢ Onboard failure: No “I/F#0 Board” failure, but only “CTLx” failure.
» Option I/F Card failure: Both “I/F#1 Board” failure and “CTLX” failure.

Image of DFBOOES Onboard failure Image of DFB00OES Option I/F Card failure

CTLO

CTLO

CTLO Interface Board 0

(None!!)

CTLO Interface Board 0

(Nonel!!)

CTLO PortA

CTLO PortB

o’

2’

CTLO Interface Board 1

CTLO PortE

CTLO PortF

2

CTLO PortA

CTLO PortB

2’

2’

CTLO Interface Board 1

CTLO PortE

CTLO PortF

2
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Hardware Components and Architecture
Detail Specification Max HDD Number Improving in AMS2300 Rev2

Detail Specification Max HDD Number Improving in AMS2300 Rev2

Overview

. AMSZSOO)RevZ supports Max 4 RKAKXs(Dense) connection supported. (Max
HDD=252
+ Some other combinations are also newly supported.
+ 255 HDDs configuration without RKAKX (1 RKEM + 16 RKAKS = 255) are NOT
supported.
* No spec change in AMS2300 (still supports Max 4 RKAKXs connection).

Condition for considering the max support HDD

+ All following conditions must be fulfilled.
A) Total HDD number is 255 or less.
B) Total HDD number in each Path is 135 or less.
(RKAK=15, RKAKX(SATA)=24, RKAKX(SAS)=24 (Not 19) *Note1)
C) Tgtalhl1Jr)1it number in each Path is 8 or less. (The Base-Unit is counted as
ath1.

*Note1: RKAKX(SATA) and RKAKX(SAS) use same Management Table internally, so one RKAKX(SAS) must be counted
as 24HDDs in one Path, not as 19HDDs which is the actual number.
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Detail Specification Max HDD Number Improving in AMS2300 Rev2

Detail table for AMS2300 Rev2 support HDD number

# Combinations for AMS2300 Rev2 Total HDDs Note
RKEM (15HDDs) RKAK (15HDDs) RKAKX (48HDDs)

1 1 14 0 225 Supported

2 1 15 0 240 Supported

3 1 16 0 255 Not supported > C)

4 1 1" 1 228 Supported

5 1 12 1 243 Newly supported

6 1 13 1 258 Not supported > A)

7 1 8 2 231 Supported

8 1 9 2 246 Newly supported

9 1 10 2 261 Not supported > A)

10 1 5 3 234 Supported

11 1 6 3 249 Newly supported

12 1 7 3 264 Not supported > A)

13 1 2 4 237 Supported

14 1 3 4 252 Newly supported

15 1 4 4 267 Not supported > A)

Detail table for AMS2300 Rev2 support HDD number with SAS Dense

Combinations for AMS2300 Total HDDs
RKM RKAK RKAKX (48 SATA RKAKX (38 SAS HDDs)
(15HDDs) (15HDDs) HDDs)
1 1 0 0 5 205 Support
2 1 1 0 5 220 Support
3 1 2 0 5 235 N/A for Condition2
4 1 1 1 4 230 Support
5 1 2 1 4 245 N/A for Condition2
6 1 3 0 4 212 Support
7 1 4 0 4 227 N/A for Condition2

Path#0 Path#1

Following all conditions must be satisfied for the configuration.

AKX SAT . Condition1: Max 8 units / Path
_RKAKX(SAS). . Condition2: Max 135 HDDs / Path
(RKAK=15, RKAKX(SATA)=24, RKAKX(SAS)=24 (Not 19) *Note1)

+  Condition3: Max 240 HDDs / System

*Note1: RKAKX(SATA) and RKAKX(SAS) use same Management Table internally, so one
RKAKX(SAS) must be counted as 24HDDs in one Path, not as 19HDDs which is the
actual number.
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Detail Specification Guarding Logic

Array booting up (Combination between Controller and Firmware)

Controller kinds Firmware version
Before V9.0 V9.0 or later (Note)
1 AMS2100 controller Available (Ready) Available (Ready)
2 AMS2300 controller Available (Ready) Available (Ready)
3 AMS2500 controller Available (Ready) Available (Ready)
4 DF800EXS controller N/A (Subsystem Down) Available (Ready)
5 AMS2100 Rev2 controller N/A (Subsystem Down) Available (Ready)
6 AMS2300 Rev2 controller N/A (Subsystem Down) Available (Ready)
7 AMS2500 Rev2 controller N/A (Subsystem Down) Available (Ready)
Note:

- AMSZOOO Firmware cannot be installed on AMS2000 Rev2 Hardware.
- AMS2000 Rev2 Firmware cannot be installed on AMS2000 Hardware.

20
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Detail Specification Guarding Logic

Array booting up (Combination between CTLO and CTL1)

Controller kinds

CTLO CTL1
DF800EXS DF800EXS Available (Ready) --
2 Other than N/A (Subsystem Down) | RA7600: CTL unit type is different
DFS800EXS between the controllers
AMS2100 AMS2100 Rev2 Available (Ready) --
Rev2 | Other than AMS2100 | NJ/A (Subsystem Down) | RA7600: CTL unit type is different
Rev2 between the controllers
AMS2300 AMS2300 Rev2 Available (Ready) --
Rev2 Other than AMS2300 | NJ/A (Subsystem Down) | RA7600: CTL unit type is different
Rev2 between the controllers
AMS2500 AMS2500 Rev2 Available (Ready) --
Rev2Z | Other than AMS2500 | IN/A (Subsystem Down) | RA7600: CTL unit type is different
Rev2 between the controllers

21

Online controller replacement (combination between controller and firmware)

Current configuration Upgrading controller

Controller kinds Firmware version kinds
1] AMS2100/2300/2500 Before V9.0 AMS2100/2300/2500 Available (Ready)
2 AMS2100/2300/2500 N/A (CTL Alarm)

Rev2
V9.0 or later AMS2100/2300/2500 Available (Ready)
AMS2100/2300/2500 N/A (CTL Alarm)

Rev2

DF800EXS/ Before V9.0 - -
AMS2100/AMS2300/ V9.0 or later AMS2100/2300/2500 N/A (CTL Alarm)
AMS2500 Rev2 DFS00EXS/AMS2100/ |  Available (Ready)
AMS2300/AMS2500 rev2

22
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Online firmware upgrading (combination between controller and firmware)

Current configuration Upgrading Firmware Result
Controller kinds Firmware version el

1 AMS2100/2300/2500 Before V9.0 Before V9.0 Available (Ready)
2 V9.0 or later Available (Ready)
3 V9.0 or later Before V9.0 Available (Ready)
4 V9.0 or later Available (Ready)
5| DF800EXS/AMS2100/ Before V9.0 -- --

6 AMS2300/AMS2500 V9.0 or later Before V9.0 N/A (Install guarding)
7 Rev2 V9.0 or later Available (Ready)

23
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Detail Specification Upgrading

Support upgrading path

AMS2000 3 AMS2000 Rev2
5| AMS2500 3) »| AMS2500 |¢—— T

(1 4 (4) F 0 :
(1) AMS2300 | (3)/ »| AMS2300 |@-:-s i

5 SR g 1

AMS2100 P~ q AMS2100
©) ¥
2(s) O
. w» | DFBOOEXS [Iiil:
SA8x0 SA810 (5) wweree”
x5

= 1) Upgrade within AMS2000 - Already supported
2) Upgrade within AMS2000 Rev2 - Newly supported
SA800 (3) Upgrade from AMS2000 to AMS2000 Rév2 <same grade>
- Newly supported
(4) Upgrade from AMS2000 to AMS2000 Rev2 <upgrade>
- Newly supported
(5) Upgrade from SA8x0 to AMS2000 Rev2 -> N/A
(6) Upgrade from DF800EXS to AMS2100/2300/2500 Rev2 > N/A

24
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Model upgrading procedures

» Upgrading procedures in AMS2000 Rev2 are almost same as current AMS2000’s.
* Some cases are simpler than the current ones because the Product Number is not
changed in this upgrading.

Upgrading Upgrade kinds
procedures type (1) Within (2) Within AMS2000 Rev2 (3) (4)AMS2000 to AMS2000
AMS2000 AMS2000>AMS Rev2
2000 <Upgrade>
2100 2300 (6) 2100 EXS/2100 e arades
2300 2500 EXSS> Rev2> Rev2/2300 $32300 SIM->2500
2100 2300 Rev2> Rev2 Rev2
Rev2 Rev2 2500 Rev2
Controller upgrading X N/A X X
2 | Chassis and X N/A X X
Controller upgrading
with Drive
transferring
3 | Controller upgrading i NEW! N/A X
(without Product ID
changes)

25

Model upgrading spec for PP information

* In conventional procedures of Model Upgrading, each PP must be un-installed before the Model
Upgrading, then be installed again after the Upgrading.

+ From V9.0/A, only HDP and DRU can be allowed to take over their PP information in Model Upgrading
procedures, so there are not necessary the un-install and re-install procedures before and after Model

Upgrading.
Model Upgrading Impact for the Product
during PP key
Enable

1 LUN Manager N/A None (Setting information can be taken over.)
2 Performance Monitor N/A None (No information must be taken over.)
3 | SNMP Agent Support N/A None (Setting information can be taken over.)
4 | Cache Residency Manager N/A Medium (Setting information can NOT be taken over.)
5 | Cache Partition Manager N/A Medium (Setting information can NOT be taken over.)
6 | AccountAuthentication N/A Medium (Setting information can NOT be taken over.)
7 | Audit Logging N/A None (Setting information can be taken over.)
8 Data Retention Utility Support in V9.0 (User cannot un-install the key during indicated term, so the

Model Upgrading also cannot be executed.)
9 | Copy-on-Write Snapshot N/A Big (All V-Vols and Pool are deleted at the PP un-installing.)
10 | Shadowlmage N/A Big (All pair information are deleted at the PP un-installing.)
11 | TrueCopy remote replication N/A Big (All pa)th and pair information are deleted at the PP un-

installing.

26
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Model upgrading spec for PP information

PP Model Upgrading Impact for the Product
during PP key
Enable

12 | TCMD N/A Big (All path and pair information are deleted at the PP un-
installing.)

13 | TCED N/A Big (All path, pair and Pool information are deleted at the PP
un-installing.)

14 | Modular Volume Migration N/A Small (Model Upgrading should be executed after Migration.)

15 | Power Saving N/A None (User should reconsider the setting contents after Model
Upgrading.)

16 | HDP Support in V9.0 (All DP-Vols and DP Pools must be deleted at the PP un-
installing.)

27

Notice for model upgrading procedures from AMS2000 iSCSI model

AMS2000 AMS2000 Rev2
> AMS2500 > AMS2500 |«
AMS2300 [ /’ AMS2300
A S
AMS2100 p= > AMS2100

* In any upgrading cases, iSCSI specific information (IP address, iSCSI Name) is taken
over to the destination Array, so that user does not take care some additional setting in
the Host side.

* Above three Red =» cases, although iSCSI specific information is taken over to the
destination Array, just their Port locations are changed from original Array because of FC
Onboard Controller spec.

Ex) Before: PortOA,0B,1A,1B > After: PortOE,OF,1E,1F

28
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Detail Specification Firmware Version Architecture

Firmware Version (Full description)
Sealed Array AMS2000 AMS2000 Rev2

SA800 SA810 2100 2300 2500 EXS 2100 2300 2500
V4.0 | 1840/A-A | 1840/A-B | 0840/A-S | 0840/A-M | 0840/A-H - - -

V5.0 | 1850/A-A | 1850/A-B | 0850/A-S | 0850/A-M | 0850/A-H - - -

V6.0 | 1860/A-A | 1860/A-B | 0860/A-S | 0860/A-M | 0860/A-H - - -

V7.0 | 1870/A-A | 1870/A-B | 0870/A-S | 0870/A-M | 0870/A-H - - -

V8.0 | 1880/A-A - 0880/A-S | 0880/A-M | 0880/A-H - - -
V9.0 | 1890/A-A - 0890/A-S | 0890/A-M | 0890/A-H | 0890/A-W | 0890/A-X | 0890/A-Y | 0890/A-Z
Note:

« AMS2000 Firmware cannot be installed on AMS2000 Rev2 Hardware.
« AMS2000 Rev2 Firmware cannot be installed on AMS2000 Hardware.

29
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Detail Specification Product Number

Detail Specification Product Number

Figure8 Figure7 Figure6 Figure5 Figure4 Figure3 Figure2 Figure1

Array kind | Model kind Serial number

|—> Arrayl kind: Fixed ‘8’ in SA8x0, AMS2000 and AMS2000 Rev?2

Model Kind Model

1 SA800

2 SA810

3 AMS2100/EXS/AMS2100 Rev2

5 AMS2300/AMS2300 Rev2

7 AMS2500/AMS2500 Rev2

v
No special Product Number for SA800 000000 ~ 899999
000000 55555
AMS2100/EXS/2100 Rev2E | 000000 ~ 899999

AMS2300/2300 Rev2 000000 ~ 899999
AMS2500/2500 Rev2 000000 ~ 899999

30

Page 2-24 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Hardware Components and Architecture
Detail Specification Inquiry Serial Number Conversion Mode

Detail Specification Inquiry Serial Number Conversion Mode

* This mode is the one for the customer who uses the old version of Symantec VxVM which
supports only DF700, not AMS2000.

* When enabling the mode, the Array Product ID which is just for the response of Inquiry
command is converted by following the rule of DF700.

+ AMS2000 Rev2 supports this mode as same as AMS2000.

Figure8 Figure7 Figure6 Figure5 Figure4 Figure3 Figure2 Figure1
Array kind | Model kind Serial number

Before: 000000~899999 =>» After: +100000

— No change

—» Before: 8 > After: 7

31
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Detail Specification Inquiry page EO

a A WO N = O

6-15
16 - 31
32-39
40
41 -127

Peripheral Qualifier

Peripheral Device Type

Page Code (0xEO)

Reserved

Page Length

P/S Vid

PIS

Vendor Unique

Swvid

A/PG

AP A/A

Rpt Cnv

Reserved

Vendor Unique

Product Identifier (ASCII)

Drive Type (ASCII)

Additional Product Identifier

Vendor Unique

# Model Byte16-31: Product Identifier (ASCII)

Additional Product Identifier

1 AMS2100 “DF800S “ 1 (10 spaces) 0x00 (No change)
2 AMS2300 “DFS00M “: (10 spaces) 0x00 (No change)
3 AMS2500 “DF800H “ (10 spaces) 0x00 (No change)
4 DF800EXS “DF800S “ 1 (10 spaces) 0x10 (NEW!)
5| AMS2100Rev2 | “DF800S “: (10 spaces) 0x20 (NEW!!)
6 | AMS2300 Rev2 “DF8OOM “ (10 spaces) 0x40 (NEW!!)
7 AMS2500 Rev2 “DF800H “ 1 (10 spaces) 0x80 (NEW!!)
32
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Detail Specification Incompatibility between AMS2000 Rev2
and SNM2 Old Version

» Because the old version of SNM2 (Ver.8.xx or before) cannot show full
spec configuration for AMS2000 Rev2, especially about the parts which
are newly supported from V9.0, old version of SNM2 restricts to register
AMS2000 Rev2 Array with following Error message.

DMEAO001079: Cannot use this function for the specified device.

# Model SNM2 Ver.8.xx or before SNM2 Ver.9.00 or later
1 AMS2100 No problem No problem
2 AMS2300 No problem No problem
3 AMS2500 No problem No problem
4 DF800EXS N/A (DMEA001079) No problem
5 AMS2100 N/A (DMEA001079) No problem
Rev2

6 AMS2300 N/A (DMEA001079) No problem
Rev2

7 AMS2500 N/A (DMEA001079) No problem
Rev2

33
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Detail Specification Model Identifier

» Since there are some spec differences between AMS2000 and AMS2000 Rev2, we must
be able to identify each Model in SNM2. Also, this Model identifier is necessary from
maintenance point of view. Therefore, SNM2 supports one new category as “H/W Rev." in
Array Components Screen, shown as “0100" for current AMS2100/2300/2500 and SA800,
“0200" for new AMS2100/2300/2500 Rev2 and DF800EXS.

Hitachi Storage Navigator Modular 2
<] si.; God  Help 4 .
v—  OUEIEIR | DFSOOM 3000052 1 2100/2100 Rev2 AMS2100
DT g7 | oreom siedos: 2 2300/2300 Rev2 AMS2300
» Settings 'g:::n:"“ Status  (@Resdy g .,um:uH 2178 3 2500/2500 Rev2 AMS2500
i SR G e s
’ EZK'ZE = e e N\ e e a4 DF800EXS MSS (note)
i 5 SA800 SMS100
H/W Rev. from = N
1 AMS2100 0100 H i *note: Abbreviation for
2 ANIS2300 p : “Modular Storage
0100 : i  System”. i
3 AMszsoo 01 00 ks (}.: E--------.---.--'l'f-‘fﬂ'fff-‘l'ﬂ'ﬂ'h‘fﬂ'ﬂ'h‘ffl'h‘h‘l'ﬂ'h‘f.-‘ffff.‘fﬂ'f‘ """"
e .. : 4 digits can allow more flexible :
4 DFB00EXS 0200 L« +*P% usage for future enhancement.
5| AMS2100 Rev2 0200 I B :
6 | AMS2300 Rev2 0200 :
7 | AMS2500 Rev2 0200 :
2 8 SA800 0100
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AMS 47U Rack Assembly Overview

* Purpose:
— To satisfy customer requirements for more efficient use of floor space
— Our first rack config offering a 2 PDU design (requires 3 phase power)
— An alternative to the Solutions Rack

* Design Notes:

— Additional 5U height allows for a total of 10 Dense Trays within a single frame (one
more than solutions capacity).

— 2 PDU Options:
* 30A single phase 24 Outlet PDU x 4 (used in Solutions Rack)
* New 60A 3-phase 22 Outlet PDU x 2

— The pair of 60A 3-Phase PDU'’s fit a “OU” form factor, maximizing cabling space within
the rack.

35
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AMS 47U Rack Assembly Overview

» HDS will populate the rack up to half-height for shipping (consistent with
previous AMS configurations).

» Customers must ensure this rack will fit through Data Center doors and in
their transportation vehicles (if planning to ship).

* Must have height/weight appropriate lifts on-site to allow for completion of
tray installation/maintenance and staff qualified to operate.

+ Units will ship with a stabilizing plate and baying kit to assist with free-
standing stability; however, bolting these units to the ground or ceiling is
ideal (if possible).

36
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AMS 47U Rack Assembly Quick Specs

Item Specification Item Specification
P-code 7846475 Front Door Perforated, with lock, black
Dimensions 88.13 x 23.5 x 41.5 inches Rear Door Split with Master/Slave,
(HxWxD) 2238.6 X 597 x 105.43 mm Lock
Usable Volume |[6€.85 x 1.6 x 2.63 feet Side Panels Solid, with screws
(HxWxD) 2088 x 488 x 802 mm
Weight (approx) [ 410 Ibs / 186 kg Mounting Four 19" vertical rails, with

“u" markings
Static Weight 3200 Ibs / 1451 kg Casters 2 fixed in the front
Capacity* 2 swivel casters in the rear
Each caster rated at 249 kg
(550 Ibs) each (dynamic
capacity)*
Power 208VAC, 3 Phase Delta, Dynamic Load 2250 |bs / 1021 kg
(2) 60 Amp PDUs
PDU Power Cord: Rated 60A, 208V, Leveling Feet 4
50/60Hz
Component Power cord 2 feet, 250V, 15 amps, | Cable Cable ring guides in the rear
Power Cords C14/C13 connector Management
Indicator Grounding Black ground straps (door/
sides/roof)
PDU Source 10" (3m) (8G/4C) 3W+PE Blanking Panels A sufficient number of 3U
Power Cord solid blanking panels to
satisfy a configuration
Temperature 32° to 122°F (0° to 50°C) Support Rails None
Humidity 0 - 95%, non-condensing Front Stabilizer One "L" shaped stabilizer
Plate plate included with the rack
for front use
Color Black Side Stabilizer Required for stand-alone
Plate configurations
Mounting Height | 47U Safety Approvals | UL/cUL
in EIA Units (rack with power |UL&0950-1
strips)
Frame Welded steel Options Temperature and humidity
probe
Roof Solid with 4 cable entry holes Baying 8800490
Interconnect Kits

37
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AMS 47U Rack Assembly Dimensions

T
§ Alternate Anti-Tip Locations

New 47U cabinet

5
1054 43
g 4 e == rerets ]

T [1.138 ]

= [
i , = o —
! i 3
| :
' i
| | P
i :
| | 22300 800
! 2230.0 [217 ]
i t [8B.15 |
| | TOP OF ROOF 10
1] ' BOTTOM OF CASTER
3 22005 N 5
H [BBE2 ] 50
TOF OF ROOF TO i
d BOTTOM OF FRAME 1
| | -
|
! 428
| i 200.50 [246 |
: | [35050 ]
! i
| f ‘ L
L | | e ey I
L ILE N MRt ™. 208 ok B SEST—— )
2 2 [82]
T 2375 4200 #| %,— 4200 +200 |
|=— s07.00 10.035 +0078 | [20.213 00728 | REAR VIEW
38 Leatos:y SECTION T-T
FRONT VIEW SIDE VIEW
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AMS 47U Rack Assembly PDU Specifics

A. Input Characteristics: C. Mechanical Characteristics:
1) Voltage: 208VAC, 3 PHASE DELTA 1) Material: CRS/G40
2) Frequency: 50/60 Hz. 2) Finish: Powder Coat, Black, Fine Texture
3) Current: 60 AMP LINE CURRENT 3) Lettering: Silk-Screen, White/Epoxy
34.6A PHASE CURRENT 4) Storage Temp.: -13 to 149C (-25 to 65C)
4) Load Capacity: 21.6 KVA D. Operating Environment:
5) Overload Protection: 2P/15A x9 UL489 Circuit Breaker 1) Temperature: 32 TO 122F (0 - 50C)
6) Power Cord: 10' (3m) (8G/4C) 3W+PE 2) Relative Humidity: 0 - 95% (Non-Condensing)
7) Connector: IEC309 60A PIN AND SLEEVE 3) Elevation: 0 - 10,000FT (O - 3000 m)
B. Output Characteristics: E. Regulatory Conformance:
1) Voltage: 208VAC 1) Safety Agency: UL/cUL, UL60950-1 (PENDING)
2) Current: 12A PER OUTLET, 12A PER BREAKER GROUP 2) RoHS: Compliant to Directive 2002/95/EC

(DERATED FOR NORTH AMERICA)
3) Outlets: C13 x22

New style of PDU (left side and right side)

0.79in/20 4F—025in/ 64 mm r—1.00in/254 mm

33.68 in/ 855.5 mnv 3.50 in/ 86.9 mm REF

1.73in/ 43.9 mnr | 28.75in/ 7557 mm———
Ul i it gita T o] o ;JI ; T T

£6.00 in / 1676.4
66.93 in/ 1700 mnv
67.93in/ 17254 mm

0.50 in / 12.7 mm:
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AMS 47U Rack Assembly Lift Specs

40

II. THE ServerLift SOLUTION...Specifications...

Up/down
switches
located away
from lift
mechanism
for safety of

opern%
=
—_

Control
panel

with leck
and key
and battery
monitor

<ol .

=

=
"l

8" height with electronic safety sensors

*Rated to lift up to 5001bs

*On-board
charging systems

Platform (247 by 247)

*Easy-glide sliding shelf (17" by 24™)
fits into 19" racks, and locks into five
nasitions with refractable handle

5* 10™ height in lowered position
Telescoping aluminum mast allows users
to move through single doors and
throughout offices in lowered position

*Foot activated brake stabilizer —locks
unit to floor

*Padded and durable locking castors
facilitating movement

*Aluminum base allowing unit to over-
perform stress testing

*Approx. key specifications:

-41" long by 25" wide

-Fits through 28" aisles

-Weight: 350 Ibs.

*Meets OSHA guidelines
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High-density Expansion Unit

High-density Expansion Unit

41

A high-density expansion storage unit (factory designation RKAKX) provides significant
additional storage capabilities for the base units. It contains from 6 to 48 SATA disk drives,
four redundant power supplies, and four ENC adapter units (cards). The ENC units manage
the drives and are also used to connect the expansion unit to the base unit and other
expansion units.

There are no switches on a high-density expansion unit. Power is turned on and off with a
control signal that is routed from the base unit via the ENC cables that are connected to the
ENC unit in the high-density expansion unit. An AMS 2500 base unit supports up to 10 high-
density expansion units.

A high-density expansion unit has 48 drive slots in the drive section of the unit. Each slot can
accommodate one SATA drive or one drive filler. A drive filler is a solid but lightweight box
that fills the slot to maintain airflow within the high-density expansion unit if 48 drives are not
installed.

The following are requirements for the high-density expansion unit:
— All disk drives in this unit must be SATA drives.

— The Hitachi Data Systems minimum supported number of drives that must be installed in the high-
density expansion unit is two in Unit A (slots 0-1) and two in Unit B (slots 0-1).

— After the minimum configuration is met, you can add up to two SATA drives in each unit (which
makes a RAID 1 configuration) at a time, or other combinations of drives as required to meet the
RAID configurations specified in Chapter 1.
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High-density Expansion Unit Front View

High-density Expansion Unit Front View

» The front panel of the high-density expansion unit (Shown below left) includes two sets of Power and Locate status LEDs
that show the status of each section (A and B) in the unit and identify the unit in case of a failure. The installation location
should provide an unobstructed view of these LEDs.

» The front panel of a high-density expansion unit with the front bezel removed (Shown below right). The Locate and Power
LEDS are visible with the front bezel off as sell as when it is installed.

Item Description Item Description Item Description

@ Unit A Status LEDs ® Drive Cover Lock ® Unit B Status LEDs

UNITA UNITB
LOCATE A @ POWER A LOCATE B @ POWER B LOGATE. POWER {BGKTE roh
e o ® @
Item Name/ Status Description
Color
LOCATE | OFF Normal operation.
@ A serious error has occurred in the unit. Please
__|ON contact Hitachi Data Systems Technical Support. See
ORANGE the Getting Help section in the Preface of this manual.
ON Normal operation; the section is fully operational.
@ POWER | glow Blink | The firmware download is complete.
GREEN i i
Fast Blink ‘:égl)rmware is downloading (do not turn off the

42
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High-density Expansion Unit Rear View

High-density Expansion Unit Rear View

43

The rear panel of a high-density expansion unit includes four power supplies, four ENC-IN ports, and four
ENC-OUT ports. The ports provide the connections to daisy-chain high-density expansion units in the
system.

The rear panel also provides LEDs that show the status of the ENC units and the power supplies.

2

® ® ® © @ ® @
Ttem Description Item Description Item Description
@  |Power Supply BO ® |encunitson © |encunitaon
@ Power Supply B1 ® ENC Unit BO OUT ® ENC Unit AQ OUT
® Power Supply A0 @ ENC Unit B1 IN @ |ENCUnIt AL IN
@ Power Supply AL ENC Unit B1 OUT @  |ENCunit AL OUT

®Hitachi Data Systems
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High-density Expansion Unit Power Supplies

High-density Expansion Unit Power Supplies

Ttem

Description

Alarm LED (red). This LED
indicates that the power supply
has failed. Although the other
power supply can supply
sufficient power and cooling for
the array, Hitachi Data Systems
recommends that you replace
the failed power supply as soon
as possible. Contact Hitachi
Data SystemsTechnical
Support for instructions.

Ready LED (green).

'OFF when the power supply is
not connected to power.

Blinks when the corresponding
power receptacle is connected
to a working AC outlet, and is
running the power on self test
(POST).

ON when the poser supply is
operational, even if the AMS
2500 array is not turned on.

Power Receptacle (see next
section).

Lock Lever.

44

+ The high-density expansion unit has two fully redundant power supplies for each section in the unit (total
of four power supplies). If one power supply in a section fails, the other one can supply sufficient power
and cooling to the section until the failed power supply is replaced.
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Hardware Components and Architecture
High-density Expansion Unit Top View

High-density Expansion Unit Top View

« The top view of high-density expansion unit with the drive cover removed. The disk drives and ENC cards
can be seen along with the drive fillers where disk drives are not installed. These are required to prevent

loss of cooling air to the drives.

HDD location label (located on top of RKAKX)

Item Description Item Description
Disk Drive Filler {(must be in all slots
@ Power Supplies (4) 0 @ that do not have disk drives
installed).

@ Disk Drive. See Disk Drive

® ENC Unit (four required) Configurations following this table.

45
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Dense SAS in the RKAKX

Dense SAS in the RKAKX

Configuration: (0890/B or higher)

Note:

46

AMS2500 (RKHE2) RKAK (15) RKAKX SAS Drives SATA Drives
(38 per RKAKX) (48 per RKAKX)
0 10 380 480
2 9 462
6 8 394 474
8 7 456
12 6 468
14 5 450
16 4 432
20 3 444
24 2 456
28 1 468
32 0 480
AMS2300 (RKM) SAS Drives SATA Drives
(38 per RKAKX) (48 per RKAKX)
0 4 167 192
1 4 182 222
3 4 212 - Rev 0200 CTL
5 3 204 234
7 2 216
11 1 228
15 0 240
AMS2100 (RKS) SAS Drives SATA Drives
(38 per RKAKX) (48 per RKAKX)
0 3 129 159
3 2 136 156
5 1 138
7 0 120

When installing SAS HDDs into the RKAKX drive tray, HDDs cannot be installed in slots A19~A23 or B19~B23, these slots are logically
blocked in microcode. This is due to the power requirements of the SAS drives, which is higher than the SATA drives.
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High-density Expansion Unit Disk Drive Status LEDs

High-density Expansion Unit Disk Drive Status LEDs

« Each disk drive in the high-density expansion unit has an ALM (alarm)
LED on the top edge of the drive that shows the status of the disk drive.

i _awl_am _'J_‘-u._n'._'n

Item Description

@ Alarm LED ((RED)
Lights when the drive has a serious error.

g
104XE984DASSE
o2 a0 Ve
we vkl wirng i

=

|

L

47
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High-density Expansion Unit ENC Card

High-density Expansion Unit ENC Card

» Four ENC units (cards) are mounted in the
disk drive area of the high-density expansion
unit. The ENC cards are the interfaces
between the high-density expansion unit in
which they are mounted and the controller in
a base unit or the ENC unit in a standard
expansion unit or another high-density
expansion unit. Each ENC card has a LO
(locate) LED and an ALM (alarm) LED.

Item

Description

Lock Lever

Secures the ENC unit in the chassis.

Status LEDs

algém This LED indicates that the ENC unit has failed.
OFF Normal operation
Blinking | voltage on the control unit is abnormal. (Reset of the
& (slow) control unit is not canceled)
1 (fast)! | SRAM error.
LOCATE 2 (fast) ENC hard error.
ORANGE |3 (fast) Firmware error in flash memory.
4 (fast) CUDG error in ENC.
Voltage on the control unit is abnormal. (Reset of the
6 (slow) .
control unit is not canceled)
OoN Boot section error in the ENC firmware, a RAM error,

or ENC hard configuration error.

48

Note 1:

When blinking fast, the LED is
on for 400ms and off for 200ms
for each fast blink. After the
number of fast blinks has
completed, the LED goes off for
one second.
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rchitecture

High-density Expansion Unit ENC Connectors

High-density Expansion Unit ENC Connectors

» The ENC cards in the high-density expansion unit are mounted inside the unit and do
have direct access to the outside of the unit. Each ENC card is connected to two ENC
connector extension units (IN and OUT) that connect the ENC cables to the ENC card

which it is connected fails.

Item Description Item Description
ENC Port {IN). Connects to the
OUT port on either the base unit ALM (alarm) LED RED This LED
@ controller the IN port on the (2) indicates that the ENC unit has
ENC unitin an expansion uniter failed.
high-density expansion unit.

LOC (locate) LED ORANGE
See Table 4-21 on page 4-24.

@ Lock Lever @

@ ENC Port (OUT). Connects to IN on either the controller on a base unit or the
IN port on the ENC unit in an expansion unit or high-density expansion unit.

49

» The ENC IN connector includes an ALM (alarm) LED that turns on when the ENC card to

not

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties.

Page 2-43



Hardware Components and Architecture
Specifications Dense Expansion Unit

Specifications Dense Expansion Unit

* Physical dimensions:

Weight : 81kg (180 Ibs)
(fully-populated)

Height: 176mm - 7 inch
4U

Width: 482.6mm (19 inch)

Standard 19 inch
* Depth: 840mm (33.1

inch)

50

Power and heat specifications:
* Input Voltage (V): 100/200 AC
* Frequency: 50/60

Number of Phases / Cabling: Single Phase with protective grounding
Steady State current (AC 100V /200V):3.7 Ax4 /19 Ax2

Breaking Current: 16 A

Required Power Steady State (VA/W) (AC 100V /200V): 1480/1440
Required Power Starting State (VA/W) (AC 100V /200V): 1480/1440
Heat Output (kJ/h): 5190
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High-density Expansion Unit Intermix

High-density Expansion Unit Intermix

51

. . High-density . - .
_ Expansion Units - ! Total Number .
unit 13DickDrives. | EXpasionUnits | P b Cs Expansion unit intermix:

7 0 a5 You can set up a complex system by using the
1 E 247 . . .
2 s w2 maximum of 480 disk drives to connect a
3 8 423 . . . . .
z 5 = mixture of expansion units and high-density
5 ] 459 . . .

A 2500 g g 7 expansion units to the AMS 2500 base unit.
7 7 441
2 ; :Eg Base Unit Expansion Unit
10 5 438 Disk Drives Type Units Disk Drives
1T 5 453 . " -
iz 3 5 Min Max Min Max Min Max
13 5 435 'E;z:r'l:"on Unit . 2 15 Ulj;: 4 15 per
2 5 450 {RKAK] - Other | unie
15 ] 417 AMS o o i . units: 2
T ry 37 2500 High-density _ Zineach | 4o per

Expansion Unit 1 10 section of

17 3 392 (RKAKX) the umit 1 | UMT
18 3 414
13 3 429
Z0 3 444
il = FIE E ion Units High-density Total Numbe: Total Number
- = Unit Xpansion UNits |- g ansion Units e of SAS Disk
72 F a7E 15 Disk Drives 48 disk Drives of Disk Drives Drives

AMS 2500 fi L :‘;; AMS 2500 [ 0 380 1 380
< - z 482 372
25 1 423 3 B 74 354
28 L 438 B 7 456 386
27 1 453 12 5 468 408
28 1 468 AMS 2500 14 5 450 400
75 ] 435 18 a 432 392
30 0 450 20 3 444 414
31 0 455 24 2 456 436
3z 0 480 28 1 458 458

3z 0 480 480

1. Maximum number of disk drives using only high-density
expansion units.

2. Maximum number of disk drives using intermix of expansion

units and high density expansion units.
3. Maximum number of disk drives using only expansion units.

1. Maximum number of disk drives using only high-density expansion
units.

2. Maximum number of disk drives using intermix of expansion units
and high-density expansion units.

3. Maximum number of disk drives using only expansion units.
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Dense RKAKX Installation

Dense RKAKX Installation

/ 4 Caution: \

- Need Stabilizer on the Rack (See below Fig.)

- When installing RKAKX, due to weight of the tray this operation should
not be performed by a single person.

- Dense_RKA must be mounted within 1,000mm height.

- Make a blank space (2U) in the bottom of the Rack,

\_ to put ENC cable J

Stabilizer

52
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Dense RKAKX Installation

* Mounting the RKAKX on Rack Frame

— Installing the rails:

* Remove the rail 1-1 from the rail 1 (R) and rail 1(L) by sliding it.

<«— « Release the latch
Rail 1
(= m— . S

Rall 141

« Install the rail 1-1 in the both sides of RKAKX, and fix it with the counter-sink screws
(seven places each at right and left).

Rail 1-1
Rear side of the RKAKX . - . - / X Front side of the RKAKX
| - >
(Tt )
Side of the RKAKX Counter-sink Screws
53
* Mounting the RKAKX on Rack Frame (continued)
— Installing the rails (cont’d)
 Installing the Rail 1 .
» Loosen the adjustable screw
Rail 1 (R)
= /
YA . |
Adjustable screw
Binding screw (M5 x 20)

Rail 1 (R)

Rack Frame (Rea side)

Fastener

Rack Frame (Front side)

54
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Dense RKAKX Installation

* Mounting the RKAKX on Rack Frame (continued)

— Installing the RKAKX

Rail 1

RKAKX (Front side)

Rack Frame (Front side)

¢ Caution:
- Installing RKAKX requires a two person operation plus proper lifting device.
- Dense_RKA must be mounted within 1,000mm height.
- Make a blank space (2U) in the bottom of the Rack

55

Installing part

* Mounting the RKAKX on Rack Frame (continued)

— Installing the cable routing bar

Ditch for installing the RKAKX (Rear side)

Cable routing bar A

Binding screw .
Cable routing bar Rack Frame (Rear side)

Cable routing bar

— Fixing the front side of RKAKX

56
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Dense RKAKX Installation

K Connecting PS Cable/ENC cables \

— Fix PS #A0/B0 cable and ENC #A0/#A1 input/output cable to
cable routing bar (left).

— Fix PS #A1/#B1 cable and ENC #B0/#B1 input/output cable to
cable routing bar (right).

— All cables must be within the own RKAKX 4U height.

Power Unit #B1 Power Unit #A0
Power Unit #B0 Power Unit #A1

Cable routing bar (Right)
ex1 [ o pf—

C

> NS— NS— SNS— SNS— -—__
ENC #B0 Input/Output T T ENC #A1 Input/Output
ENC #B1 Input/Output ENC #A0 Input/Output  (Left: Input, Right: Output)

57

» Connecting PS Cable/ENC cables (cont'd)

— PS Cable

Power Cable #B0 Power Cable #A1

Power Cable #A0 Power Cable #B1

= " f
:

Cabile routing bar " Cable routing bar

(Lot N : !. h (Right)

58
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Dense RKAKX Installation

» Connecting PS Cable/ENC cables (cont'd)

— ENC Cable
ENC Cable #81_OUT

ENC Cable #B1_IN

ENC Cable #80_OUT

ENC Cable #B0_IN

59

ENC Cable #A0_IN

ENC Cable #A0_OUT

ENC Cable #A1_IN

ENC Cable #A1_OUT
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Specifications Dense Expansion Unit

Specifications Dense Expansion Unit

D ATA D
Chassis Name RKAKX (Note1) RKAKX (Note 1)
Maintenance parts (ENC,PS) Common
3.5"SATA N/A Support (1TB: 7.2Krpm)
. 3.5"SAS Support (450GB:15Krpm, 600GB: 15Krpm) (Note 2) N/A
Support Drive - -
Spec. 2.5"SAS Not supplied Not supplied
SSD Not supplied Not supplied
# of HDD (Unit) 38sp 48sp
# of HDD (system) DF800H 380 (38HDDx10) 480 (48HDDx10)
DF800M 167 (38HDDx4 +15HDD) 207 (48HDDx4 +15HDD)
DF800S 129 (38HDDx3 +15HDD) 159 (48HDDx3 + 15HDD)
Noise 65dB(raw62dB)
Power supply AC100/200V
Size(W x H x D) 483 x 176 x 840

+  Note 1: SATA Dense and SAS Dense are common Hardware Chassis as RKAKX.
+  Note 2: 450GB HDD and 600GB HDD can be intermixed in one Dense tray.

* The max number of Dense Trays (RKAKX + RKAKX) for one AMS
is the same as the current specification.

60
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Specifications Dense Expansion Unit

SATA Dense and SAS Dense are common Hardware Chassis!
HOD R HDD_R13 HOD_Re
PSERD HOO_R17 HOD_R12 HOD_RS
HOD_R11 HDD_R4
I HDD R16 HOD_R10 HDD_R3
HOD_RA HDO_R2
PE#M
HOD RiG HOD_F3 HOD_R1
E. HDD R14 HOD_R? HDO_RO
HOD 18 HOD L1323 HOD LG
PEHLO HDD L17 HOD L1z HOD LS
HDD L1 HOO_L4
&
HOD_L18 HDD L0 HDD L3
HOD_ LY HOD L2
PS#1
HOO_L15 HOD_LR HOD_LT
n T HOD L14 HOD LT HOU_LO
» Physically NOT covered, but logically restricted!!
» SAS HDDs cannot be installed in this area.
» The Firmware will check and notify with error message if the rule is not observed.
61
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Specifications Dense Expansion Unit (Detailed)

Specifications Dense Expansion Unit (Detailed)

62

Unable to mix SAS HDD and SATA HDD in the same Dense RKA.
- (“Dense-A for SAS and Dense-B for SATA” is also unavailable.)

The Firmware will check and notify with error message if the rule is not
observed.

i « Dense-B

* Dense-A

One AMS can have Dense RKA with SAS HDDs and Dense RKA with SATA
HDDs at the same configuration.

SSD is not supported for Dense RKA.
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HDD Configurations

HDD Configurations

» Total support HDD number for AMS2500

# Combinations for AMS2500 Total HDDs Note

RKH (OHDD) RKAK (15HDDs) | RKAKX (48 SATA HDDs) RKAKX (38 SAS HDDs)

10 1 1 2 8 415 N/A for Condition2

» All of the following conditions must be satisfied for the configuration:
* Condition1: Max 8 units / Path
* Condition2: Max 120 HDDs / Path
(RKAK=15, RKAKX(SATA)=24, RKAKX(SAS)=24 (Not 19) *Note1)
» Condition3: Max 480 HDDs / System

*Note1: RKAKX(SATA) and RKAKX(SAS) use same Management Table internally, so one
RKAKX(SAS) must be counted as 24HDDs in one Path, not as 19HDDs which is the
actual number.

63
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Specifications Models 2100 and 2300

Specifications Models 2100 and 2300

* Physical dimensions
— Weight: 51kg (112 Ibs)

656mm depth (25.8 inch)

PS/FAN x2

177.8mm (7 inch)
4U height

2nd Battery

Standard 482.6mm
(19 inch) width

64

Power and heat specifications:
* Input Voltage (V): 100/200 AC
* Frequency: 50/60

Number of Phases / Cabling: Single Phase with protective grounding
Steady State current (AC 100V/200V): 3.8 Ax2 /19 Ax2

Breaking Current: 16 A

Required Power Steady State (VA/W) (AC 100V /200V): 760/740
Required Power Starting State (VA/W) (AC 100V /200V): 760/740
Heat Output (kJ/h): 2670
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Specifications Model 2500

Specifications Model 2500

* Physical dimensions
— Weight — 46kg (101 Ibs)

656mm depth (25.8 inch)

Cache Backup Controller units

Battery #3

Cache Backup
Battery #2

Power Unit #0 Power Unit#1

Cache Backup Button (c) RKH

Lever Backup Battery #1 (blue)

Battery #0
Fan units

177.8mm (7 inch)

Standard 482.6mm 4U height
(19 inch) width

65

Power and heat specifications:
¢ Input Voltage (V): 100/200 AC
* Frequency: 50/60

Number of Phases / Cabling: Single Phase with protective grounding
Steady State current (AC 100V/200V): 2.6 Ax2 /13 Ax2

Breaking Current: 16 A

Required Power Steady State (VA/W) (AC 100V /200V): 440/400
Required Power Starting State (VA/W) (AC 100V /200V): 440/400
Heat Output (kJ/h): 1400
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Specifications Expansion Unit

Specifications Expansion Unit

* Physical dimensions
— Weight — 40kg (88 Ibs)
(fully-configured)

656mm depth (25.8 inch) ENC x2
X

Standard 482.6mm (19 inch) width \

/ 133.3mm (5.25inch)

PS/FAN x 2 3U height

66

Power and heat specifications:
* Input Voltage (V): 100/200 AC
* Frequency: 50/60

Number of Phases / Cabling: Single Phase with protective grounding
Steady State current (AC 100V/200V): 24 Ax2 /1.2 A x2

Breaking Current: 16 A

Required Power Steady State (VA/W) (AC 100V /200V): 480/460
Required Power Starting State (VA/W) (AC 100V /200V): 480/460
Heat Output (kJ/h): 1660
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Hardware Components

Hardware Components

Disk Drives (15)

» Adaptable Modular Storage 2100

Power/Ready/
Warning/ Alarm LEDs

Control Units

_ HH

Cache Backup Battery Units

Front view

67

Panel Assembly
Power ON/OFF MAIN SW

Power Unit

Rear view
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Hardware Components

« Adaptable Modular Storage 2300

Control Units
Power/Ready/

Disk Drives (15) Warning/ Alarm LEDs

Cache Backup Battery Units Panel Assembly Power Unit
Power ON/OFF MAIN SW
Front view Rear view
68
» Adaptable Modular Storage 2500
Power/Ready/
Cache Backup Warning/ Alarm LEDs
Battery
(Option) Fan Unit Control Unit

CEEoooo® L9

o o o3 ﬂ

vFAocooo®

TS T e e o

Power Unit
Panel Assembly (RKH)

Power ON/OFF MAIN SW

® L] & [|

T

Cache Backup Battery Units

Front view Rear view

69
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Hardware Components

» Adaptable Modular Storage 2500 — with DC power option

Power/Ready/
Warning/ Alarm LEDs
Cache Backup Battery
(Option) FAN Unit Control Unit Input Power Switch
N e

ﬁclr\c
“l‘?

“-9u —_

Cache Backup Battery \ _ ‘HH.X
Panel Assembly
Power ON/OFF MAIN SW

Power Unit

Front view Rear view

70

» Adaptable Modular Storage 2500 — with DC power option

( h AMS 2500 Base Unit

Terminal bock cover Frame ground (FG)

71
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Hardware Components

» Adaptable Modular Storage 2500 — with DC power option

M4 terminal

M5 terminal

72

3-core Single core
Wire 1015/1431 1015/1431
rating rating

Description

temperature=105" C

temperature=105" C

Size AWG AWG12 AWG16
Stranding 65/0.26 mm 54/0.18mm
Breaker 20A

HDS delivers power cables if a Hitachi rack is used. Otherwise, cable specifications

are provided.

The power distribution unit (PDU) will be connected to the unit by HDS service
personnel. HDS will not connect the source DC power to the PDU — the customer

must do that.

®Hitachi Data Systems
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Hardware Components

* Expansion Unit

Disk Drives (15)
A

Front view

73

ENC Units

Power Unit

Rear view

e HDD LEDs
* Power Ready, Warning and Alarm LEDs
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Hardware Components

» Expansion Unit for Adaptable Modular Storage 2500 — with DC
power option

Front View

ENC Unit — Input Power Switch

Rear View =

\

 Power Unit

74

» Expansion Unit for Adaptable Modular Storage 2500 — with DC power option

a \ RKAKD

R FG cable

DORES
RSN
R

Screws

k Terminal block cover (+) cable

75
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Hardware Components

» Expansion Unit for Adaptable Modular Storage 2500 — with DC power option

W& terminal 3-core Single core
M5 terminal
Wire 1015/1431 1015/1431
. g rating rating
Descri ptlon temperature=105° C temperature=105° C
Size AWG AWG10 AWG14
Stranding 104/0.26mm 41/0.26mm
Breaker 30A

76

» High Capacity Expansion Unit — Power Units

ALMLED

Power Unit #B1
Power Unit #A0
Power Unit #A1

Power Unit #B0

Button (blue)

7
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Hardware Components

* High Capacity Expansion Unit — ENC Units

ENC Unit (Front)

ENC Cable Holder LOC LED

ENC Unit #B0

ENC Unit #B1

e

L]

=

78

ALM LED

79

° EN ni Controller Unit
C U t (RKH/RKHE/RKEH/RKHED/RKEHD)
ENC Unit
B =3
° = il ® o
5 6
No. Connector Function

PATH 0 (To RKAK/RKAKD/RKAKX IN

Connection connector for RKAK/RKAKD/RKAKX Unit

( )
2 PATH 1 (To RKAK/RKAKD/RKAKX IN) Connection connector for RKAK/RKAKD/RKAKX Unit
3 PATH 2 (To RKAK/RKAKD/RKAKX IN) | Connection connector for RKAK/RKAKD/RKAKX Unit
4 PATH 3 (To RKAK/RKAKD/RKAKX IN) | Connection connector for RKAK/RKAKD/RKAKX Unit
5 IN Connection connector for RKH/RKHE/RKEH/RKHED/RKEHD, RKAK/RKAKD/RKAKX Unit
6 ouT Connection connector for RKAK/RKAKD//RKAKX Unit

®Hitachi Data Systems

HDS Confidential: For distribution only to authorized parties.

Page 2-65



Hardware Components and Architecture
Hardware Components

» High Capacity Expansion Unit — Disk Drives
Disk Drive

B

Red (ALM) LED
High Capacity Expansion Unit
RKAKX
Disk Drive number #B10-#B23 #B14- #B18 #B7-#B13 #B0 - #B6
bl
Top
b & | \
Rear side t Front side

#A19-#A23 #A14-#A18  BAT-#A13 #AD-#AB

80

» DC Power Distribution Unit (DC-PDU)

— Itis used to connect power to the DC power supplies in the controller and
expansion unit with DC option.

— Itis the customer’s responsibility to connect the DC-PDU to their power grid.

— The DC-PDUs are preconfigured and connected to the controller and the
expansion units at the HDS Distribution Center and are shipped to the
customer with cable in place.

— In case of an upgrade or replacement, the HDS technician connects the
DC-PDUs to the affected controller and expansion units.

81
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Hardware Components

+ DC-PDU

Sample configuration — front view

&i‘r{'ﬁ‘ e B “'76'3‘##%-&-3: ' “m‘ @a '%'3"3-%-:"&3- “n :
@0,  -EEFEERE, T pIIRERE -

Sample configuration — rear view

82

« DC-PDU specifications

Electrical

Nominal voltage 124V, -48V
Input rating 100A per bus
Max. input interrupt device  125A

Max. output protection 20A

device

Power dissipation (full load) 20W per bus

83
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Hardware Components

« DC-PDU specifications

Mechanical

Dimensions 17.25" Wx1.75"Hx8"D
(438 mm x 45 mm x 203 mm)

Weight 12 Ibs. (5.44 kQ)

Material Cold-rolled steel

Finish Black, powder coat

Mounting 19" or 23"

Environmental

Temperature range -10°t0 55° C

Humidity 0 to 90%, non-condensing

84

The unit height is 1U.
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Back End Architecture

Back End Architecture

» The Adaptable Modular Storage 2000 Family uses a new back end
architecture that is very different from the one used by earlier Adaptable
Modular Storage systems.

* On the earlier systems, the DCTL RAID chip was directly connected to the
back end Tachyon DX2 (2Gb/sec Fibre Channel — Arbitrated Loop or FC-
AL) interface chips.

* On the Adaptable Modular Storage 2000 Family controller board, the
enhanced DCTL chip sends commands to a powerful companion SAS I/O
Controller processor (I0C).

85
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Processors Change

Processors Change

» The earlier modular storage systems use a PowerPC 7447a processor and chipset. All paths
within the controller were PCI-X, a 533MB/sec protocol (wire speed). The Adaptable Modular
Storage 2000 Family has moved up to an Intel “Sossaman” (core duo) CPU and chipset that
uses PCl-express (PCl-e) 8-lane busses operating at an aggregate of 2GB/sec (wire speed).
Though the PowerPC and Intel CPUs have similar clock speeds, the Intel design has far
more power due to:

— A much faster system bus (667MHz versus 166MHz, controlling access to local RAM and the Intel
MCH Memory and I/0O Controller chip)

— Single or dual CPU cores per chip

— A much higher degree of execution parallelism within each core.

» The DCTL processor has also been improved (eighth generation Hitachi ASIC), and now
uses the PCl-express eight-lane busses (2GB/sec) instead of the PCI-X busses
(533MB/sec). The DCTL processor is the 1/0 “pump” for each controller. It works in
conjunction with the Intel CPU, which runs the microcode and makes all determinations
about I/O processing. The DCTL has two basic functions:

— ltis a RAID XOR (parity) processor that creates all parity for RAID-5 or RAID-6 writes.
— ltis also the DMA path from the front end components (Xeon CPU, Tachyon chips) to the data
cache.

— The two DCTL processors in a system use two private 2GB/sec bidirectional communications bus
(PCle eight-lane) to communicate status, pass certain I/O request commands, and copy the mirrored
write blocks.
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Enclosure Change

Enclosure Change

» Another major change is that the Adaptable Modular Storage 2000 Family has a
single type of enclosure common to both SAS and SATA disks. On the earlier
generation of modular systems, there were separate enclosure types needed for
Fibre Channel and SATA disks. In the Adaptable Modular Storage 2000 Family,
both disk types may be intermixed in the same enclosure.

* The two expander units in each external enclosure for the 2100 and 2300 are part
of the new back end disk matrix system.

» Also, the Adaptable Modular Storage 2000 Family enclosure no longer has
address switches — something that could cause installation headaches on the
earlier generation of modular storage when not properly set.

* As a last note, in the earlier generation systems, care had to be taken to put Fibre
Channel disks (HDDs) in certain slots within the tray (for dispersed disk selection).
Also, one needed to disperse the member drives of a SATA RAID Group across
the enclosures (1 per tray typically) in order to avoid the serialization of SATA
disks within the same tray. These requirements are completely eliminated in the
2000 Family.
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Architecture

Architecture

» The table below lists the major differences within the 2000 Family.

Cache Sizes | Fibre Channel SAS Disk Bandwidth to
(GB) Host Paths Links Cach (Overall)
4/8 4 16

2100 120 8GB/Sec
2300 240 8/16 8 16 16GB/Sec
2500 480 16/32 16 32 16GB/Sec

88
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AMS 2100 Architecture

AMS 2100 Architecture

« Each Adaptable Modular Storage 2100 controller includes:
— A DCTL-S processor (the I/0O pump with RAID XOR functions).

— A 1.67GHz Intel Sossaman Celeron Value series (low voltage) processor and
1GB of memory; this processor is the microcode engine or the 1/0
management brains.

— 4GB (2GB DIMMs) or 8GB (4GB DIMMs) of cache per system.

— Two high-performance Tachyon DE4 two-port 4Gb/sec Fibre Channel
processors controlling the front end host connections.

— Two SAS controllers servicing the 16 active back end SAS disk links.

— All internal busses are now 2GB/sec eight-lane PCI Express (PCle) instead of
the previous 533MB/sec PCI-x bus.
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Architecture — Model 2100E Controller Version 2

Architecture - Model 2100E Controller Version 2

<3 4Gbissc Fibre Channal Poris > ] Gbisec Fibre Channel Parts >
[] 1
A A
Controller 0 u« I | pE¢ I Controller 1
Hitachl
Adaptable

EQl Modular
2GBisec Storage 2100 2GBisec

2x 2GBisec

SAS Wide Cable

(2 per controler)
4 Links @ 3Gbltisec Each

SAS Wide Cable
(2 per controller)
& Links @ 3Gbitisec Each

120 Disks
1+ 7 Enclosures
(SAS and SATA)
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AMS 2300 Architecture

AMS 2300 Architecture

« Each Adaptable Modular Storage 2300 controller includes:
— A DCTL-H processor (the I1/0 pump with RAID XOR functions).

— A 1.67GHz Intel Sossaman Xeon LV series (low voltage) processor (single
core) and 1GB of local memory; this processor is the microcode engine or the
I/O management brains.

— 8GB (2GB DIMMs) or 16GB (4GB DIMMs) of cache per system.

— Two high-performance Tachyon QE4 four-port 4Gb Fibre Channel processors
controlling the eight front end host connections.

— Two SAS controllers servicing the 16 active back end SAS disk links.

— All internal busses are now 2GB/sec eight-lane PCI Express (PCle) instead of
the previous 533MB/sec PCI-x bus.
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Architecture — Model 2300E Controller Version 2

Architecture - Model 2300E Controller Version 2
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e ——————————————— —
4) 4Ghisec Fibre Ch | Ports 4Ghisec Filbre Channel Ports
QJ'J sec Fibre eni_“_b C:fﬂ_‘_’f” i ann _0__:)

0 1

Al L1

L m B w o
Controller 0 v | a4 | ¢ v aE4 | Controller 1

3 1 . . .

i 4 Hitachi ' '
““““““““““ Rty e Adaptable —

PCl-e x3 Modular PCla X8
Storage 2300

2GBisec

(2 per )
4 Links @ 3GDiiisec Each

240 Disks
1+ 15 Enclosures
(SAS and SATA)
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Hardware Components and Architecture
AMS 2300 Architecture (2100-2300 Delta)

AMS 2300 Architecture (2100-2300 Delta)

* The Adaptable Modular Storage 2100 uses the Celeron processor instead
of a Xeon (both are the Sossaman family).
— The Adaptable Modular Storage 2100 uses DCTL-S (RAID and I/O processor)
instead of the DCTL-H used on the 2300.

— The Adaptable Modular Storage 2100 uses two banks of cache with one
DIMM slot each (8GB) versus four banks of cache used on the 2300. This is
with optional cache installed with one DIMM slot each (16GB).

— The Adaptable Modular Storage 2100 uses the two-port DE4 Tachyon
processor (four ports) instead of the four-port QE4 Tachyon processor (eight
ports) used on the 2300.

— The Adaptable Modular Storage 2100 has 120 disks versus 240 disks on the
2300.
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AMS 2500 Architecture

AMS 2500 Architecture

« Each Adaptable Modular Storage 2500 controller includes:
— A DCTL-H processor (the I1/0 pump with RAID XOR functions)

— A 2GHz Intel Sossaman Dual Core Xeon LV series (low voltage) processor
and 2GB of local memory; this processor is the microcode engine or the 1/0
management brains.

— 16GB (2GB DIMMs) or 32GB (4GB DIMMs) of cache per system.

— Four high-performance Tachyon QE4 four-port 4Gb/sec Fibre Channel
processors controlling the 16 front end host connections.

— Four SAS controllers servicing the 32 active back end SAS disk links.

— Allinternal busses are now 2GB/sec eight-lane PCI Express (PCle) instead of
the previous 533MB/sec PCI-x bus.
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Architecture — Model 2500 Controller Version 2

Architecture - Model 2500 Controller Version 2
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Hardware Components and Architecture
AMS 2500 Architecture (2300-2500 Delta)

AMS 2500 Architecture (2300-2500 Delta)

* The Adaptable Modular Storage 2500 is a significant upgrade from the
2300. The actual differences (2300 versus 2500) are as follows:
— The 2300 uses 1.67GHz single core Xeons and 1GB of RAM versus 2GHz
dual core Xeons with 2GB of RAM on the 2500.

— The 2300 has four banks of cache with one DIMM slot each (16GB max)
versus four banks of cache with two DIMM slots each (32GB max) on the
2500.

— The 2300 has one four-port QE4 Tachyon processor per controller (eight host
ports total) versus dual four-port QE4 Tachyon processors (16 host ports) per
controller on the 2500.

— The 2300 has two SAS I/O engines (16 disk links) per system versus four
SAS 1/O engines (32 SAS links) per system on the 2500.

— 240 disks versus 480 disks.
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Hardware Components

Hardware Components

« Controller labeling
— Easy-to-read symbols
— Color coded components indicates function

Host Connector/
LCT (Locator) CT7A'a”“ LED SFP Alarm/Status

UPS
Connection
SAS Backend
CTL S-RST Maintenance/User
witch Connectors Path 0 /1
Host FC
Connectors Path 1 is Blue

97

LCT is a new locator LED. This is also located on the expansion units (front and rear)
to identify and locate with Storage Navigator Modular 2.
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Connecting ENC Cables RKM/RKS+RKAK+RKAKXx2+RKAK

Connecting ENC Cables RKM/RKS+RKAK+RKAKXx2+RKAK

RKAK #2
N ENC Unit #0 N ENC Unit #1
8 = H
TR TR
Sample ENC cabling
RKAKX #2 - .
Diagram with Dual Controller
ENC Unit #80 ENG Unit #81 ENG Unit #40 ENG Unit #41 -
i A . i and RKAK and RKAKX mix
sy s TS ET
BO-IN BO-OUT B1-IN B1-OUT  AD-IN Al-IN
RKAKX #1

ENC Unit #80

BO-IN BO-OUT

RKAK #1

Control Unit #0
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Connecting iSCSI Cables RKH+RKAKX

Connecting iSCSI Cables RKH+RKAKX
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Power cables

ENC cables
/

ENC cables
i

Power cables

PDB #10

Power cables

PDB #00 — T
e o s
@ Lt % g
E o P
o !
s (=21 o ]
e T
chlbDaow ELQ_ :
"jclznl-l_-n:l::l@ §f0

iSCSI Interface cables

Power cables

Sample iSCSI cabling

Diagram with Dual
Controller showing

RKH and RKAKX
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Back End SAS Connections

Back End SAS Connections

» Expansion Unit Drive Tray Connection
— New ENC Cables — Simple and easy back end cabling
» Single keyed cable type for all connections
— Common HDD tray for SAS and SATA
— Al SAS back end paths active
— ACE tool not required
— Model 2500 most paths/ENC cables

Base unlt
| CTLO CTL1
Note: Cables are one color, but the connectors | = ;, == | Sl=]=\
of the controller are color coded.

Expansion Expansmn Expansion Expanswn

units units units units
I I I I I I
Expansion Expansion Expansion Expansion

units units units units

100

ENC stands for enclosure.
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Back End SAS Connections

» Typical Cabling Diagram of Model 2100 and 2300
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{CTLO
0=
NS

CTL1

T N

Expansion Unit

Expansion Unit

...........
| |
Expansion Unit Expansion Unit
...........
| T
Expansion Unit Expansioln Unit
...........

| 1

Expansion Unit

Expansion Unit

See section 2.4.10 of the Installation
chapter of the Maintenance Manual for
actual cabling instructions and diagrams.

Simple cabling no longer requires ACE tool in Storage Navigator Modular 2.
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Power Supply

Power Supply

Power supply does not have a switch.

To turn power off, remove power supply cable.

Power supply has been improved to allow power-off by cable removal.

— Power supply swap can be performed by end-user.

Locking latch component added to secure power supply cable.

— Power supply unit cannot be removed from unit frame while connected.

D
o

=
=

X7
o
e

RS
m=a
=

)
'

[ Locking latch ]
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Uninterruptible Power Supply Connections

Uninterruptible Power Supply Connections

» Uninterruptible power supply (UPS)
— No UPS support at GA (coming at a later date)

Adaptable Modular Storage system

e ©
1
ooWoo
ey
e
SEE Control line
to UPS1
Control line
to UPSO0

to AC Power
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UPS systems from APC and Powerware are qualified for other Hitachi Adaptable
Modular Storage models and they are probably qualified for Adaptable Modular
Storage 2000 Family system as well. Check with Product Management.

The UPS interface can detect high or low voltages, and more on the Adaptable
Modular Storage 2000 Family system.

Install manuals can be found on the Internet vendor Web page, such as Powerware
and APC Web sites.
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Rotary Switch Power Connection Mode Settings

Rotary Switch Power Connection Mode Settings

Rotary switch is on the front panel Rotary switch
Adaptable Modular Storage 2100/2300

Rotary switch
Adaptable Modular Storage 2500

See next slide for settings.

104
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Rotary Switch Settings

Rotary Switch Settings

Mode of power control is decided the settings when the subsystem start up.
In the Ready state, Rotary switch #8 is used to enable the access to web special pages.

Rotary Operation mode name Operation mode

switch

0 LOCAL Local mode (Before shipment. When the remote adaptor is not used.)
1 _ _

2 REMOTE Remote mode by means of the HOST AC (using a remote adapter)

3 _ _

4 UPS Interlock mode 1 Interlock mode 1 with an UPS exclusive for the subsystem.

To set the mode, connect AC #0 and AC #1 to the UPS and an external and an
external AC power supply or the PDB of the RK40 rack frame respectively.

5 UPS Interlock mode 2 Interlocking mode 2 with an UPS exclusive for the subsystem
To set the mode connect AC #0 and AC #1 to the one UPS.("")
6 UPS Interlock mode 3 Interlocking mode 3 with an UPS exclusive for the subsystem
To set the mode, connect each of AC #0 and AC #1 to the different UPSs. (2)
! - - Added at AMS2000V6.2~
8 Enable the access to Web special pages | Access to web special pages is Enabled. This is available in the Ready state.
9 _ _
*1: The duplication of the power supply system becomes unable to be done.
2 This cannot be used in the case of the single controller configuration.

Maintenance Manual (INST 01-0180-00)
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Operations

Operations

Web pages.
1. Be sure to record which b 5 .
number is set on the rotary :@;
switch to document the L

current setting.

2. Set the rotary switch to
number position 8.
(This does not change the
Mode of power control.)

3. After 10 seconds from step 2,
access http://(address of the
subsystem)/sslc_init to access
special Web pages for SSL

@] http:/ 7125308106/ _init

Initial Setup.
4. Click OK button. b3 g
5. Set the rotary switch back ﬁ@;ﬁ
to the value recorded at

step 1 above.
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» Following operations are required DF800V6.2 or later, to access to the special
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Access Control Without Rotary Switch

Access Control Without Rotary Switch

* When Rotary switch is NOT #8, special web page is NOT accessible.
(To keep the DF800 hardware secure, unauthorized accesses are not
allowed.)

™ ]
Lh
r-:f ] Not Found.

€] http//125.300106/ssinit

o
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iSCSI Interface

iSCSI Interface

* The AMS 2500 provides 4 iISCSI ports per controller (eight per unit) for the
iISCSI configuration or two ports per controller (four per base unit) with the
multi-protocol (mix of Fibre Channel and iSCSI) configuration.

— To convert a base unit from only Fibre Channel to only iSCSI or to a multi-
protocol configuration, replace both controllers and install the firmware on
them. The same firmware supports both fibre channel and iISCSI units.

« With the 1 Gb/s Ethernet connection, the array provides high-speed data
transfer to and from a host computer.

— The maximum transfer speed is 100 MB/s per port. Higher throughput can be
obtained, even when accessing multiple devices connected to the same
network.

* The AMS 2500 supports iSCSI (1000 Base-T).

— With the HBA for iSCSI, generic NIC and software initiator, and network
switch, the AMS 2500 can be located up to 100 meters from the host.

108

Page 2-92 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Hardware Components and Architecture
Model 2500 FC/iSCSI Host Interface Intermix

Model 2500 FC/iSCSI Host Interface Intermix

I/FO F1
[ » %msmﬂmmsF i
CTL1 | = = %::::,:i
CTLO i = £ @fﬁ“ oo
() g« N QDO °°

FO I/F1

» Each I/F board on CTLO and CTL1 must be the same type of I/F
board or None.
If not, the storage system will not go into the Ready status.

Exception:

If the Interface board type of I/FO on CTLO is iSCSI, the Interface
board I/FO on CTL1 must be either iSCSI or None.

109

Notes:

» The FC/iSCSI Host Interface intermix on an AMS2500 storage system will be
supported with the v.6 firmware.

* I/F0 and I/F1 in this picture are images for FC Interface board, not for iSCSI
Interface board (iSCSI has only 2 ports per Interface board).
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Model 2500 Interface Combinations

Model 2500 Interface Combinations

Status
1 FC FC Ready
2 FC iSCSI Subsystem Down
3 FC None Ready
4 iSCSI FC Subsystem Down
5 FC FC iSCSI iSCSI Subsystem Down
6 iSCSI None Subsystem Down
7 None FC Ready
8 None iSCSI Subsystem Down
9 None None CTL Warning
10 FC FC Subsystem Down
11 FC iSCSI Ready
12 FC None Ready
13 iSCSI FC Subsystem Down
14 FC iSCSI iSCSI iSCSI Subsystem Down
15 iSCSI None Subsystem Down
16 None FC Subsystem Down
17 None iSCSI Ready
18 None None CTL Warning
19 FC FC Ready
20 FC iSCSI Ready
21 FC None Ready
22 iSCSI FC Subsystem Down
23 FC None iSCSI iSCSI Subsystem Down
24 iSCSI None Subsystem Down
25 None FC Ready
26 None iSCSI Ready
27 None None CTL Warning

110
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Model 2500 Interface Combinations

111

Status

28 FC FC Subsystem Down
29 FC iSCSI Subsystem Down
30 FC None Subsystem Down
31 iSCSI FC Ready

32 iSCSI FC iSCSI iSCSI Subsystem Down
33 iSCSI None Ready

34 None FC Ready

35 None iSCSI Subsystem Down
36 None None CTL Warning
37 FC FC Subsystem Down
38 FC iSCSI Subsystem Down
39 FC None Subsystem Down
40 iSCSI FC Subsystem Down
41 iSCSI iSCSI iSCSI iSCSI Ready

42 iSCSI None Ready

43 None FC Subsystem Down
44 None iSCSI Ready

45 None None CTL Warning
46 FC FC Subsystem Down
47 FC iSCSI Subsystem Down
48 FC None Subsystem Down
49 iSCSI FC Ready

50 iSCSI None iSCSI iSCSI Ready

51 iSCSI None Ready

52 None FC Ready

53 None iSCSI Ready

54 None None CTL Warning

®Hitachi Data Systems
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Model 2500 Interface Combinations

Model 2500 Interface Combinations

Status
55 FC FC Ready
56 FC iSCSI Subsystem Down
57 FC None Ready
58 iSCSI FC Ready
59 None FC iSCSI iSCSI Subsystem Down
60 iSCSI None Ready
61 None FC Ready
62 None iSCSI Subsystem Down
63 None None CTL Warning
64 FC FC Subsystem Down
65 FC iSCSI Ready
66 FC None Ready
67 iSCSI FC Subsystem Down
68 None iSCSI iSCSI iSCSI Ready
69 iSCSI None Ready
70 None FC Subsystem Down
71 None iSCSI Ready
72 None None CTL Warning
73 FC FC CTL Warning
74 FC iSCSI CTL Warning
75 FC None CTL Warning
76 iSCSI FC CTL Warning
77 None None iSCSI iSCSI CTL Warning
78 iSCSI None CTL Warning
79 None FC CTL Warning
80 None iSCSI CTL Warning
81 None None Subsystem Down

112
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Specifications
Specifications
* Memory and Unit Height Specifications
2100 2300 2500
Height base unit 4U 4U 4U
Height expansion unit 3U
Dual Controller Default Default Default
Slot 1/CTL 2/CTL 4/CTL
Cache (4GB DIMM) | [4eBiCTL  [8eBiCTL 16GB/CTL
pacity 8GB/system |16GB/system |32GB/system
» Chart assumes 4GB DIMMs (capacity is half if 2GB DIMMs)
113
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Specifications

 Battery Life

2100 2300 2500
2GB
DIMMs | 4GB per array | 8GB per array | 16GB per array
Maximum Cache
A[f)(IBI\?Ms 8GB per array | 16GB per array | 32GB per array
Internal Batteries 2 2 2 (default)
2 (optional)

Internal Battery | 2GB/AGB |, 10\ o | 36/24 hours | 24/48/96 hours

Backup Time DIMMs

External Batteries N.A. N.A. 1o0r2
External Battery | ¢ N.A. N.A. 90 hours
Backup Time

(with maximum

internal batteries) | "° N.A. N.A. 168 hours

114

Note: This is applicable with maximum internal Batteries installed and Batteries fully
loaded and working properly.
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Controller Architecture

Controller Architecture

* Model 2100 CTL Architecture
— MPU:IA32 (Celeron) 1.67GHz
— Internal data bus: PCl-express
— Back end: SAS
— Fibre Channel interface — 2 Ports
— iISCSl interface — 2 Ports

* Model 2300 CTL Architecture
— MPU: |A32 (Xeon) 1.67GHz
— Internal data bus: PCl-express
— Back end: SAS
— Fibre Channel interface — 4 Ports
— iISCSl interface — 2 Ports

115

* Model 2500 CTL Architecture

— MPU: IA32 (Xeon) 2.0GHz Dual
Core

— Internal data bus: PCl-express

— Back end: SAS

— Fibre Channel interface — 8 Ports
— iSCSI interface — 4 Ports

Notes:

* On models 2100 and 2300 you cannot intermix Fibre Channel and iSCSI.

* On the 2500 model you can intermix Fibre Channel and iSCSI. In this case you
will have 4 Fibre Channel ports per controller and 2 iSCSI ports per controller.
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Cache Architecture

Cache Architecture

» Cache composition in each model’s controller

2100 2300 2500
DIMM#0 | [DiMm0 | [DiMv | [Dimm2 ] | [DiMw3 ] |
[DivMm0 | [Divm1 |
2100 2300 2500
Maximum Cache per CTL 1 2 4
Additional # n/a 1 2

116

Note: Model 2500 - Cache units should be installed in PAIRS.
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Back End Architecture

Back End Architecture

SAS, Switch architecture 2000
Advant Contents
CTLO [pCTL DCTL] CTL1 vantage
@ (2) Access Bﬁiste 1. New Topology (Loop —>Switch)
via DCTL - - - -
i i SAS Switch Point to Point connection between
SAS chip SAS chip Architecture SAS protocol chip and each drive.
! 4-Wide Links are configured in one
* (1) failure @ SAS back end path.
I 2. Simple and Easy cabling (common

expansion unit for SAS/SATA)

® o

&

SW Simple & Easy Back end cabling can be simplified by
back end cabling | SAS/SATA coexistence in the same
0 configuration expansion unit chassis.
I

3. Back end Path failover (through back end
path —> DCTL)

_/—-SAS Steady transaction| When the back end path failure occurs
by changing the the access path failover is executed
back end access | using DCTL interface.

4
>

SATA pah
SW SW Exgagﬂg? 4. Improvement of Failure diagnostics (Loop
_ g%. —> Switch)
— mixture) Improvement of The failure parts detection is improved
SATA [2path] back end failure by switch device (Expander) functions.
: diagnostics

17
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Back End Architecture

Field Replaceable Unit (FRU)

No

Failure Parts

FRU

Controller (including SAS

protocol chip, Expander,
etc)

Controller (new CTL
CRU consists of cache,
and host interfaces)
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Base unit
7'} 4
Frontendl CTLO CTL1 lFrontend
DCTL DCTL MPU
SAS_CTL SAS_CTL
8port P — 8port
SAS
4WLJ (4WL 4WLJ (4WL
Expander [—- : ——] Expander
24port AAMux 24port
————
SAS| |SA A SAS
Buf | | Buf Buf
1 1 1 1
LA —
: i cable cable : :
Expansion unit
ENCO — ENC1
AW AWL
Expander [—— : —+—]Expander
24port AAMux| 24port
WL SATA AWL

2 |ENC ENC and Cable
(including Expander)

3 [Cable between chassis |ENC and Cable

4 |SAS Drive SAS Drive

5 | SATA Drive (includes SATA Drive (includes

AAMux)

AAMux)

WL: Wide Link
AAMux: Active-Active Multiplexer
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Hardware Components and Architecture
Disk Expansion Tray

Disk Expansion Tray

(SAS and SATA Enclosure)

Expander

Link
Select

Controller-1

Links 1-4

SATA Ctrl

Link
Select

Link
Select

Link
Select

Expander

Controller-0

119

Note that the SATA enclosures use a different connection method from the FC

enclosures.
An AAmux (SATA Ctrl) chip is installed on every SATA Disk.
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Hardware Components and Architecture
Back End Logical Configuration

Back End Logical Configuration

» Expansion units do not have a
Rotary Address Switch.

» Storage Navigator Modular 2
shows the Logical Configuration
and serial number of each
expansion unit.

» Users can recognize a target
expansion unit by illuminating an
LED using Storage Navigator
Modular 2 and executing a Check
with Serial No. of RKAK.

» Users can recognize a failed
component (ENC, PS, etc.) by
LED.

120

ENC that should
be replaced

No Rotary ID Switch

—~

Rear View 00003980 Check
LED Lighting

Trays Serial No.
Tray 00 : 00004005
Tray 01 : 00003992
Tray 02 : 00003980
Tray 03 : 00004010
Tray 04 : 00004023
|

(1) Click
No Rotary ID SW W

Storage

Navigator r
Modular
Operator

RKAK refers to the expansion unit.
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Hardware Components and Architecture
System Management Options Interface

System Management Options Interface

* Out of band
Hitachi Storage Navigator Modular 2 — CLI| and GUI
— SNMP (trap for failure information only)
— Maintenance
— Embedded Web Server for Field Maintenance
* Inband (not required)
RAID Manager CCI for
— Hitachi Shadowlmage Heterogeneous Replication software
— Hitachi TrueCopy Heterogeneous Remote Replication Software
— Hitachi Copy-on-Write Snapshot software

121

The management interface Storage Navigator Modular 2 is a new, easy to use GUI
utility developed for the Adaptable Modular Storage 2000 and Simple Modular
Storage product lines. It is based on HBase. It replaces Storage Navigator Modular.

There is also a CLI version of Storage Navigator Modular 2 but has not changed
significantly from Storage Navigator Modular.
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Hardware Components and Architecture
New Management Tool

New Management Tool

A Setup Wizard - Microsoft Internet Explorer provided by

* Focus on Usability and Maintainability
*  Wizard-based setup and configuration
+ Simplified Licensing
* Host attachment

+ Adding LUs

* Replication setup and

Stepl Step2  Step3  Stepd Step5  Step6

Intro ) Find ) Add ) Change Array ) Confirm ). Finish
Array(s)  Array(s) TP Address(s)

Review the steps below to connect your hests to your array.

Welcome to Storage Navigator Modular.

"} Storage Navigator Modular - Microsoft Internet Explorer provided by HITACHI DATA SYSTEMS
Storage Navigator Modular

“This wizard wil take you through the process of
getting Storage Navigator Modular setup for
use. You wil add arrays and configure the IP
address of those arrays so they can be
recognized by Storage Navigator Modular.

man agement Pic Array - 8 Avssi0 Trays Step 1-Intro
i Controlers ANS500 > Trays Step 2 - Find Array(s)
" : = | - Summary Information Step 3 - Add Array(s)
Opt|0na| Feature management Total Capacity 51175 Step 4 - Change Array IP Address(s)
. " Step 5 - Confirm
o - Repliats h - p —
Multi-array Management S | erlfoEE ] swe e
. [ po ot show the introduction stey
»  Common GUI for Simple Modular iz e
©  to.crtes1 @l Power Supplies 0 o1 w W
Storage 100 and Adaptable o -
(Configure rol @0 o/Mos Data 73.0068 |FC ®
Modular Storage 2000 e oMo oew 0 e o
i AT o [Wos Data 73,0068 FC °
* Matching CLI and API ey i He oo 750068 Fe P
o|@o7 Datz 73.00GB FC (%)
) Microcode Update - Microsoft Internet Explorer provided b. 0| s et 2 RE ©
=== o/ Mos Data 73.0068 FC ©
SNM HITACHI 0w Data 73.00GB |FC @
DATA YATEMS o @n Data 73.006B|FC o
. o@ = Data 73.008 |FC o
Microcode Update o/ @ = Daia 73.0068 FC ®
[ | o @ Dats 72.008 |FC ®
Uss this form o check yeur microcede level and updste to 3 never versen of the micracods. 1 Woz e 706e|C ]
Updating the microcode vill not pra sour array from providing storage, atthough #t may siow 1 oz Data 73.00 6B |FC [+
dovn I/0. Please perform this update during non-pesk times for your storage. lae oy el © -
Current Version on the Array, AMS500
Controller 0 0753fA & toca intrenet

Controller 1: 0753A
New version: | | (Bawnioad)

*Required fiskds
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System and Data Security

System and Data Security

123

Account Authentication

Common Criteria Evaluation Assurance Level 2 Certification in process

— System management access based on one of three roles (account
administrator, storage administrator, or auditor)

— Unique login and password for each user

System Audit Logging
— Records all system changes and all power ups and downs
— Sends all changes to Syslog server

— Enables IT managers to meet compliance requirements including auditable
trails

Data Retention Utility

— Makes selected data non-erasable and non-rewriteable

— Read access can be limited

The Evaluation Assurance Level (EAL1 through EAL?) of an IT product or system is
a numerical grade assigned following the completion of a Common Criteria security
evaluation, an international standard in effect since 1999. The increasing assurance
levels reflect added assurance requirements that must be met to achieve Common
Criteria certification. The intent of the higher levels is to provide higher confidence
that the system's principle security features are reliably implemented. The EAL level
does not measure the security of the system itself, it simply states at what level the
system was tested to see if it meets all the requirements of its Protection Profile.

EAL2: Structurally Tested

EAL2 requires the cooperation of the developer in terms of the delivery of design
information and test results, but should not demand more effort on the part of the
developer than is consistent with good commercial practice. As such, it should not
require a substantially increased investment of cost or time. EAL2 is therefore
applicable in those circumstances where developers or users require a low to
moderate level of independently assured security in the absence of ready availability
of the complete development record. Such a situation may arise when securing
legacy systems.
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LUN Formatting

LUN Formatting

124

* Quick Format

User request —— SNM2

SNM2 can
be removed

LU format finished
or not

Format command ‘

Status

«——— Polling for status

B

—_—

Receive format
command and send
status to SNM2

Maximum 6 formats
At the same time per

controller

©

The LU being

formatted can

be accessed,
and all the other LUs

QuickFormat is the only formatting method available on Adaptable Modular
Storage 2000 Family. It allows issuing format commands for up to 512 LUNs. The
queue is maintained in the storage system allowing the engineer's laptop to be
disconnected. An Adaptable Modular Storage 2000 Family, however, will only
format a maximum of 6 LUNs concurrently per controller. The format is running in
the background and the LUNs can almost immediately be accessed without the need
of waiting for the full format to finish. (Caution - Do not POWER down the array
before you check that the format is truly complete, otherwise the format will not

finish.)

In the diagram, SNM2 stands for Storage Navigator Modular 2.
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Hardware Components and Architecture
Supported RAID Levels

Supported RAID Levels

* RAIDO

Data blocks

B D||E n Outline: RAID 0 stripes the data across

disk drives for higher throughput.

B
L
t

Controller
Pro: Offers most available disk space
to the user.
Con: All data is lost in case of a disk
failure.

Data disks

125
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Hardware Components and Architecture
Supported RAID Levels

« RAID 1
Data blocks
A|l|B||C||DI||E H I J Outline: RAID 1 mirrors the data.
L Controller Pro: If a disk drive fails the data is not
+ 1 lost and the performance is not
ffected.
A A affected
B B’ Con: More expensive.
J J’
Data disk Mirror disk
126
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Hardware Components and Architecture
Supported RAID Levels

* RAID 5

Data blocks

Al|B||C||D H n J Outline: RAID 5 consists of three or more

disk drives; one drive in round
Controller robin mode contains the parity.

Pro: Striping offers higher reading
throughput.

Con: Lower performance on (small)
random writes and in case a
drive fails.

Data disks + Parity disks

Il Parity

127

RAID 5: At least three disks are required to implement RAID 5. RAID 5 will not
sustain a double-disk failure and is more likely to occur with SATA drives.
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Hardware Components and Architecture
Supported RAID Levels

* RAID 6

Data blocks

C n H Hill Outline: RAID 6 consists of four or more disk

drives; two independent drives in

A||B
L Controller round robin mode contain the parity.
] [ —
A (A-C)P Pro: Al!ows recovery from a double disk
failure.
(D-F)P
G H | Con: Lower performance than RAID 5.

128

Data disks + Parity disks

- :Parity

RAID 6: At least four disks are required to implement RAID 6. This configuration is
very similar to RAID 5, with an additional parity block, allowing block level striping
with two parity blocks. The advantages and disadvantages are the same as the RAID
5, except the additional parity disk protects the system against double-disk failure.
This feature was implemented to ensure the reliability of the SATA drives.

Key value: Two parity drives allow a customer to lose up to two hard disk drives
(HDDs) in a RAID group without losing data. RAID groups configured for RAID 6
are less likely to lose data in the event of a failure. RAID 6 performs nearly as well as
RAID 5 for similar usable capacity. RAID 6 also gives the customer options as to
when to rebuild the RAID group. When an HDD is damaged, the RAID group must
be rebuilt immediately (since a second failure may result in lost data). During a
rebuild, applications using the volumes on the damaged RAID group can expect
severely diminished performance. A customer using RAID 6 may elect to wait to
rebuild until a more opportune time (night or weekend) when applications will not
require stringent performance.

HDD roaming allows the spare to become a part of the RAID group; no copy back is
required saving rebuild time.
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Hardware Components and Architecture
Supported RAID Levels

* RAID 1+0
Data blocks
E B n E||F I E Outline: RAID 1+0 (four or more disk
drives) is similar to RAID 1 but
L now the data is striped.
!
Pro: Striping offers higher
random write access performance
C compared to RAID 1, 5 or 6.
G Con: More expensive.
Data Mirror Data Mirror
disk disk disk disk

129
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Supported RAID Levels

* Overview
Supported Range
RAID Level A J
Models 2100, 2300, and 2500
0 2D to 16D
(RAID-0 only supported on SAS HDDs)
1 1D+ 1P
5 2D+ 1P to
15D + 1P
6 2D + 2P to
28D + 2P
2D+ 2P to
1+
0 8D + 8P

130
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Relative RAID Performance

Relative RAID Performance

131

» Relative Performance

The table shows the performance levels for different RAID configurations relative to
RAID 1+0 (2D+2P), which is assumed to be 100% for reads and writes.

The illustration is not meant to be a recommendation or imply that one RAID Group
is better than another RAID Group, but to illustrate how performance of a RAID
Group should be matched to the type of performance that an application needs.

Random Read,

RAID Level . Sequential Write Random Write

Sequential Read

RAID 1+0 o o o

(2D+2P) 100% 100% 100%

RAID 5 (3D+1P) 100% 150% 50%

RAID 5 (7D+1P) 200% 350% 100%

RAID 6 (6D+2P) 200% 300% 66.7%

Note Proportional to the | Proportional to the See notes
number of disks number of data disks

Note: The values listed in the table were not collected using an AMS 2000, but using

an earlier AMS 500. The table is meant to illustrate that different applications
may require different performance characteristics from its RAID Group.

This table shows the performance levels for different RAID configurations
relative to RAID 1+0 (2D+2P), which is assumed to be 100% for reads and writes.

The second column shows that the random read and sequential write
performance is proportional to the number of disks, because the disks can be
accessed simultaneously.

With sequential writes, there are no reads involved, as with random writes,
therefore the performance is proportional to the number of data disks.

Random writes. The reason for the performance difference between RAID 6
(6D+2P) and RAID 5 (7D+1P) is that RAID 6 (6D+2P) must process 1.5 times (see
below) more disk I/Os than RAID 5 (7D+1P), therefore the random write
performance in RAID 6 (6D+2P) is 33% lower than with RAID5 (7D+1P).

The number of disk I/Os in RAID 5 random writes: Four (old data/old parity
reads, new data/new parity writes).

The number of disk I/Os in RAID 6 random writes: Six (old data/old parity
(P)/ old parity (Q) reads, new data/new parity (P)/new parity (Q) writes).
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Disk Drive System and User Data Areas

Disk Drive System and User Data Areas

* RAID Group storage is divided into two data areas: System and User.
— System Area: Approximately 1GB of space on each disk.

— System Disks: The first five disks in the system use the system area to store trace
data, configuration data, microcode, and cache data (see next slide).

— User Area: User data is stored here.

» If unequal disk sizes are used, space is lost on the larger disks.

146 G bytes 300 G bytes 146 G bytes 300 G bytes

System Area y
User Area
] o N h A
/ N Unused Area

132

* This graphic shows that a part of the physical capacity is reserved as system area.
The area is only used as system area on the very first five disks of a system, for
example, disk 0~4 in the RK unit. The system area contains microcode, trace and
log data and the configuration data.

* A disk is always bigger than what is offered to the user. The example shows that
if a RAID group would exist with disks of different capacity, on the bigger drives
a substantial part can be left unused. The user data area part must be the same
for all disks in a RAID group.
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System Sequential Shutdown

System Sequential Shutdown

Detection of powering off instruciion.

Start of destaging
* Dirty data
* Pinned data
* Take-over information

Spin-down of the Disk Drive

Shut off of the power supply from the Cache

Backup Battery.
l"|".

Power is shut off.

133

Dirty cache data is destaged to the logical devices.

If a track fails to be destaged, the pin information is

written to the system disks.

Dirty Data is cache data that has not been written to

disk.

Pinned Data is data that could not be written to

disk for some reason.
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Power On and Sequential Startup

Power On and Sequential Startup

Tumning on the main switch 05
| * Table initialization
* DF initialization task gensration
Boot loader
» Boot of the BIOS |
* CUDG DF initialization task
* Hardware inftiglization * |nitialization of table and D-CTL
* Loading of the local memory loader to the local memory * OF task gensration
= CLDG
| - Take-over information loading
Local memary loader - Diagnosis on the Disk Drive side
»Cube - PIN data loading
—= Hardware infilization _ — » Spin-up of the Disk Drive (All Disk Drives of fne Basic
* The spin-up of all Disk Orives (All Disk Drives of the first Chassis and the Additional Chassis)
five Basic Chassis) .
* Firmware loading ]
Scan

134
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Lab Project 1: Component Location

Lab Project 1: Component Location

* Timing and Organization
— Time allotted to complete the project: 30 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 10 minutes

— The class will be split into lab groups and will perform the lab project on the
lab equipment assigned to them by their instructor.

135
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Lab Project 1: Objectives

Lab Project 1: Objectives

» Upon completion of the lab project, the learner should be able to:
— Identify and locate hardware components
— Identify management and maintenance LAN connections
— Identify Fibre Channel connections

— Verify the connections of the ENC cables from the base unit to the
accompanying expansion units

— Apply power to the rack Power Distribution Units (PDUs)

— Power up the storage system and verify its Ready status

136
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3. Web Tool

Module Objectives

* Upon completion of this module, the learner should be able to:
— Explain the purpose and function of the Web Tool
— Demonstrate the operation of the Web Tool
— Discuss network issues
— Activate the different modes of operation

— Demonstrate the use of special functions
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Web Tool
Functions of the Web Tool

Functions of the Web Tool

» Provides a convenient browser type interface

« Communicates to an HTTP server in Adaptable Modular Storage system
and becomes operational shortly after powering on the system

» Can operate with the system in Normal or Maintenance mode
— Normal Mode: Mainly monitoring (online) in read-only mode

— Maintenance Mode: Allows some basic configuration changes to be
made

* Requires a User ID and Password to operate in Maintenance mode
* Functionally overlaps with Storage Navigator program
» Required for initial setup, initial IP address, and Serial Number setting

» Used for loading microcode

— The correct Java Runtime Environment (JRE) is required.

Microsoft® Internet Explorer™ is recommended.
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Web Tool
New Management Tool

New Management Tool

* Focus on usability and maintainability
» Wizard-based setup and configuration

» Simplified licensing

* Host attachment

* Adding LUs

* Replication setup and

2 Setup Wizard - Microsoft Internet Explorer provided by.

SNM - Setup Wizard

Stepl Step2  Step3  Step4 Steps  Step6

Intro ) Find ) Add ) Change Array p Confirm ) Finish
Array(s)  Array(s) TP Address(s)

Review the staps below to comect your hosts to your array.

Storage Navigator Modular - Microsoft Internet Explorer provided by HITACHI DATA SYSTEMS

Welcome to Storage Navigator Moduar.
fle Edt Vew Favorits Toos Help

This wizard wil take you through the process of
getting Storage Navigator Modular setup for
use. You wil add arrays and configure the 1P

Storage Navigator Modular

Files Gos Helpa

management
» Optional feature management
e Multi-array management

*  Common GUI for Simple Modular
Storage 100 and Adaptable
Modular Storage 2000

* Matching CLI and API

3 Microcode Update - Microsoft Internet Explorer provided

SNM

Microcode Update

address of those arrays o they can be
recognized by Storage Navigator Modubr.

f

Use this form to check your microco
down 1/0, Plesse parform this update during non-peak times for your storage.
‘Current Version on the Array, AMS500

Controller D: 0753/A
Controller 1: 0753/A

vel and update to a newer version of the microcode.
Updating the microcode viil nct prevent your array from providing storage, athough  may sove

*Required fiekds

Nesw Version: | | (Download

Pick Array - fji§ AMSS00 ) Trays Step 1 - Intro
E:::sers AMS500 > Trays Step 2 - Find Array(s)
< AMS 500 @) Backup Batteries < Summary Information| Step 3 - Add Array(s)
= Batteries Total Capacity 51178 Step 4 - Change Array TP Address(s)
Host Connectors Step 5 - Confrm
Repication f—| E Step 6 - Finish
Groups - W orives E B orves || A I Do not show the introduction step again
- ‘ Tray & |HDU
B s o e )
W[D’l Encosures 0 o2 Data 73.00 GB |FC (<]
Configure poll w0 o oz Data 73.00 GB |FC (<]
gsj o 04 Data 73.00GB |FC [x]
0 [Mos Data 73.00 GB |FC @
b.. i o [Mos Data 73.00 GB |FC @
o/ Moz Data 73.00 GB | FC ]
E‘},'Tﬂﬁ!‘,!, o|@os Data 73.00 GB | FC ]
0| [@os Data 73.00 GB |FC @
(] 10 Data 73.00GB |FC @
o @ 1t Data 73.00G8|FC o
| (] 12 Data 73.00GB |FC @
(] 13 Data 73.00GB |FC @
(] 14 Data 73.00GB |FC @
1Mo Data 73.00GB |FC [}
1 [ o2 Data 73.00 GB |FC (<]
1 o3 Data 73.00 GB |FC (<] LI
&) Local intranet
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Web Tool
Location and Function of Ethernet Ports

Location and Function of Ethernet Ports

LANO LAN1
¢ o BFI R

1] ].] MAINTENANCE
ONLY

Maintenance Port User Port

The Maintenance port is typically for Customer Engineer access.

The User port is the port that can be assigned any IP address and is normally
connected to the customer's network.

The functionality of both ports is the same.
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Web Tool
IP Addresses on LAN Ports

IP Addresses on LAN Ports

Controller 0 Controller 1
Port O Port 1 Port O Port 1
Maintenance User Maintenance User
(fixed) (variable) (fixed) (variable)
Default
etau 10.0.0.16 192.168.0.16 10.0.0.17 192.168.0.17
IP Address

Subnet Mask 255.255.255.0 | 255.255.255.0 | 255.255.255.0 255.255.255.0

Default Gateway 0.0.0.0 0.0.0.0 0.0.0.0 0.0.0.0

DHCP Off Off Off Off

The IP address for the Maintenance port is either 10.0.0.16/17 (default) or
192.168.0.16. It depends on what the address configuration is on the User Port. The
underlying idea is to guarantee that, in case the Maintenance port and the User port
are connected to the same network, there will never be a (duplicate) I address
conflict.

Refer to the Web section in the Maintenance Manual for more information.
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Web Tool

Preferred Way of Connecting

Preferred Way of Connecting

Engineer's
Laptop
A
Customer Network |_Maintenance Port |
. Crossover
HUB/Switch cable
- Lf‘ > Adaptable
s/ Modular
Straight through cable Storage
< >
* SNM2
> < Web | User Port |
* Hi-Command
7
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Normal Mode Summary Information

Normal Mode Summary Information

@ Back -~

3 http://172.16.0.234/ - Microsoft Internet Explorer

File Edit ‘View Favorites Tools Help

>} \ﬂ \EL‘ h /':UEearch I

Folders . ¢ Favoritss vE‘} =

Address | @] http:4/172.16.0,234/

CTL/BatteryiCachel
Interface Board

ACENC
Reference
W arning Information/
Information Message
Wetwork Information
Copy
Trace

i9)
4

Google (Gl v Goog) B - % Bookmarksw 25 blocked % Check - () settings=
| Serial No : 83010053 AxrayID : 83010053 CTLO Ver: 0843/B-5 r
Normal Mode Subsystem Status 09/12/2008 00:27:53 1/
- MEMU -
Main @ Ready
Ifain
Pasts Information M
Disk Drive

9l

N

Progress Condition
DO34FFFF

Boot completed

* Array unit information
Serial number
Controller number (CTLO0/1)
IP address of the controller
Microcode version information

* Array unit condition (corresponds to the

front LED)

Pooting -+

Readye

gi}M;)Iue 1

Warnings

O Tellow

(Adatrmm e

@ Red+

(displayed with Red at failure)

. Summary information of parts condition

Simple Trace Battery Unit Power Unit ENG Unit Fan unit
CTL Alam Trace (
« 4 | ¥ | O
Page Reftesh Mods : OFF
Disk drive Controller Cache Unit Laaop
23 @ Internat ] m |@
Host Interface
» Automatic Display Update Button
8
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Web Tool

Normal Mode Parts Information

Normal Mode Parts Information

A http:/1172.16.0.229/ - Microsoft Internet Explorer

File Edit View Favorites Tools Help
. ~ a " — F »
eBack M > ) \ﬂ @ (4l ) Search |7 Folders 7 Favarites %) = 3~ é' g M - % L|:|
v|GD Links ™ @~

dccress | ] http://172.16.0.229/

Google [Cl+ vicoo@ B ~ % Bockmarks~ 25 blocked % Check = N Autolink - 2 () Settings~
Serial Mo : 85010105 ArvayID : 85010105 CTL O Ver: 0843/B-M
Normgu\&ode Parts Information - Disk Drive -
Main 09/11/2008 08:52:24
M

Farts [nformation
HDIT otz 3 4|35 |6 7z |9 [z 13|14
CIEafteryCachel
Interface Board RKAK SAS |SAS | SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS
acmic vz | OO0 N[
e REar ATy | ATy | ATq ATy ATy ATy | ATy ATy | ATqyl ATy | ATy ATy ATy ATy | AT
ey | v HHAHENANAAWE W
Information Message
] REM SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS
poemes || 53 HEEETEEEEE TS
Trace
Simple Trace

CTL Alarm Trace

Page Refresh Mode : OFF

® Internet

&] Done

Disk Drive Parts Information

Page 3-8

HDS Confidential: For distribution only to authorized parties.

®Hitachi Data Systems



Web Tool

Normal Mode Parts Information

* HDD information (including Dense Tray)

Parts Information — Disk Drive —

5,/9,/2008 10:36:51

7 | ] =

19 |20 | 21

[ e e

T Y e T
= T = . T
> 7 3 T 5
- =m0 = = e
o | o g o .
g ., .
= I
45 = = e
3= 7 o
20— 2
35 = .
g o .
g o o o
o e ] = o g
| 3=

*
13 14 15

1]
i
iy

HDU
RK AKX -B)
Unit-5
REK AKX - A)
Unit-4
IS
t
RKAKXD-B)
Unit-2
RKAK - A2

Unit=1
R
L

+ g o o o
2 o o o R
==ll==
o e ¢
- g o o Y
- o |

- mell==

HDU#15 to #23 are newly added.
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Web Tool
Normal Mode Parts Information

A http://172.16.0.229/ - Microsoft Internet Explorer

File Edit Yiew Favorites Tools Help

@Back M | |£| |§| .ﬂ /'._\J Search ||

Folders < ¢ Favorites {54 ==

- A5 WX D

=1E3
»

3

Address | &) hitp://172.16.0.229/

V|GD Links > @& -

Information Message
Metwork Information

Copy

Trace
Simple Trace
CTL Alarm Trace

Page Reftesh Mode : OFF

Google [Cl» vicoog) B » ¥ Bookmarks Bh2Sblocked % Check oy Autolink -« > () settings~
Serial No : 85010105 Array ID : 85010105 CTLO Ver : 0843/B-M
Norm;I[\JTJOde Parts Information - AC / ENC -
= 09112008 08:58:26
e ENC
Parts Information #0) #1 #0 #1
Disgk Drive
—— REAK REKAK
CTL/Battery/Cache/ (ot @ @ Tfod] m m
pterface Board
Unit-1 i f Unit-1
Reference
e | 2 oW e
Tnit-0 i i Tnit-0

&

® Internet

Power Units (AC) and ENC modules
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Web Tool
Normal Mode Parts Information

Parts Information — PS / ENG —
09/14/2006 16:43.37

m
=
%

#0 #1 #0 #1
RKD::;{_(]S—B) &I &I RKD:;{_(TE—B) w w
RKDm‘{_(L—A) &I &I RKD:;<_(14—A) w w
s 19 7| s 1 @
TR e TR T T
RKD:TE—A) ﬁl ﬁl RKD:i(Eq—A) w @
RE M a REM

Parts Information — PS / ENC / Fan —
10/28,/2007 155307

| Ps ]  ENC ] Fan |

#0 it #0 #1
RK AKX -B) I I RK AKHO -B) = RK AKX - B}
Unit-5 [6 [6 Unit-5 w | Unit-5
RE ARG - ) I I REAK (- AY = REAK (1 - &)
Unit-4 [6 [6 Unit-4 W L@ Unit-4
REAK I I RK AK [ RE AK
Unit-3 [6 [6 Unit-3 W l_ﬁ Unit-3
RKAKXM-BY | ¢ At RK AKX 0-B) RE AKX (0-B)
Unit-2 A [ Unit-2 Unit-2
RK AK(0- A RK AK (0~ AY RK AKX {0- A)
Unit-1 [6 I [# I Unit-1 w Jﬂ@ Unit-1
RE Ak I I RK Ak L REAE
Unit-0 [6 [6 Unit-0 Lﬁ W Unit-0
RKH A RKH RKH
GTU [6 A GTU cTU
12

* Including Dense Tray
« PS and ENC for DF800S/M

You can find out their Dense RKA
components failure very easily.

 PS, ENC and Fan for DFS800H

You can find out their Dense RKA
components failure very easily.

®Hitachi Data Systems
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Web Tool

Normal Mode Parts Information

Serial No : 85010105 ArvayID : 85010105 CTLO Ver: 0843/B-M

Normal Mode
- MEMU -
Iain
Main

Parts Information

CTL/BatteryfCache/
Intesface Board

Reference
Wamning Information
Information Wessage
Network Information
Copy
Trace
Simple Trace
CTL Alarm Trace

Page Refresh Mode : CFF

CTLD

#0

Interface Board

CTLI Blot-0

Parts Information =
- Contvoller / Battery / Cache / Interface Board -
0%/11/2008 08:53:55

CTL1

+ Shows the condition of each part
+ Failing parts are displayed in red

CTLO Interface Board-0

l

CTLI Interface Board-0

5t

Host Comnector

TLO Dortdy CTLO PortE CTL1 Portd CTL] PortE
CTLO PortC CTLO Portl CTL1 PortC CTLL Portl

o | P P | B

| |

&] P Internet
13
Controller, Battery, Cache, and Host Interface information
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Web Tool
Normal Mode Error Messages

Normal Mode Error Messages

4 http://172.16.0.229/ - Microsoft Internet Explorer

LB

ﬁ|
#

File Edit Wiew Favorites Tools Help
eBack - &9 |ﬂ @ ;ﬁ /_J Search || Folders \;n'\'(Favorites we} = (A~ é' S Cr I VA Fn W=
+ Displays current Warning Information
Address |ej http: //172.16.0,.229/ .
- and Information Messages
Google |G~ v oo B - €3 Bookmarks~ B 2Shlocked P Check ~ § A
» Events that have occurred
Serial No : 85010105 ArrayID : 85010105 CTLO Ver:0843/B-M o Fa"ure Log Messages
— Occurrence date and time
Normal Mode Warning Information — Controller# that detects
- - MENU - » Failure
ain
Main — Error Code
Parts Information — Content of failure and failed
Disk Driwve . Part
CTL/Battery/Cachel =
Interface Board Information Message — Part to be replaced
ACENC Controller WL T
= 03/10/2008 14:27:20 00 IZYROO Automatic ENC microprogram download completed successfully
Warning Information/ 09/10/2008 14:27:20 00 IZY¥S00 Automatic ENC microprogram download start L
Information hessage 09/10/2008 14:27:13 00 I10000 Subsystem is ready
I et o] ofttlatiodn 09/10/2008 14:15:32 00 IZYROO Automatic ENC microprogram download completed successfully
Copy 09/10/2008 14:15:32 00 IZVSO0 Automatic ENC microprogram download start
09/10/z008 14:15:259 10 W3C001 Serial number error[UWN] (CTL-1)
Tra_ce 09/10/2008 14:15:28 00 W3C000 Serial number error[WUM] (CTL-0O)
Jimple Trace 09/10/2005 14:15:26 00 I10000 Subsystem is ready
CTL &larm Trace
Page Refresh Mode : OFF 3
. _
&) Dore © Internet
14

After the error has been fixed, you may need to click on Information Message to

clear the Subsystem Status LED.
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Web Tool
Normal Mode Trace Dumps

Normal Mode Trace Dumps

4 http:/1172.16.0.229/ - Microsoft Internet Explorer =13
Eile Edit Yiew Favorites Tools Help A ,'
e Back = () |ﬂ @ h ;\‘ Search |[~ Folders ‘wj‘\'( Favories %) [=7] [_:' é' :_\; ] - }é L|L_‘] Dlj a%v
Address |:g‘| hitp://172.16.0.229/ v‘ Boo Lk * &€~
Google [G+ viGoo@ B~ 9 bookmarks~ ©h2sblocked 9 Check ~ % Autolink v D () Settings~

Serial No : 85010105 AxrayID : 85010105 CTLO Ver: 0843/B-M
Normal Mode Subsystem Status 0%/11/2008 09:06:50
- WEML -
bain @ Ready
Main = . [r_
TE—— Microsoft Internet Explorer (X
Disk Diive ?) e
CTL/Battery/Cache/ 2 Do you collect "Simple Trace” ?
Intetface Board @ \':4) ¥ P ﬂ
AC/ENC
Reference ﬁ | Ok | I Cancel
Warning Information’
Information Iessage
Network Information Progress Condition
Copy O034FFFF Boot completed
Alatmm [race
Page Refresh Mode : OFF
&] Done ® Internet
15

Simple Trace: Perform this step only if the maintenance manual indicates this or
HDS technical support asks you to do so. It may take up to an hour to complete.
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Web Tool
Maintenance Mode

Maintenance Mode

» Used by a service person to perform maintenance related tasks.
— Set system parameters
— Download microcode
— Collect detailed information about the system (Full Dump)
— Set system serial number

+ Maintenance Mode is entered by performing a soft reset at each
controller.

— Host ports are blocked (1/O traffic is disrupted).
— User ID and Password are required to enter Maintenance Mode.
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Web Tool
Enter Maintenance Mode

Enter Maintenance Mode

* Maintenance Mode is entered by resetting both controllers.
— Reset Controller O first.
— Reset Controller 1 second (wait 3—5 seconds after the reset of Controller 0).
* Remember, Controller 1 is upside down for 2100 and 2300 models.
— Open a browser and connect to the system (see next slide).

Reset (RST) switch Reset (RST) LED

17

To enter Maintenance Mode, you must press the Soft Reset button on the back of
Controller 0, and then repeat the step for Controller 1.

When the reset button is pressed for the first time, the buzzer will start. It stops
when the second controller is reset.

Full dumps can be performed in Maintenance Mode.
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Web Tool

Maintenance Mode User ID and Password

Maintenance Mode User ID and Password

Connect to 172.16.0.229  [?|

X

User narme: | | =

Password; |

[ Iremember my password

[ Ok ] [ Cancel

User Name: maintenance

Password: hosyu9500

®Hitachi Data Systems
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Web Tool
Maintenance Mode Initial Window

Maintenance Mode Initial Window

A http://172.16.0.229/ - Microsoft Internet Explorer

Eile Edit Wiew Favorites Tools Help

eﬂack > |ﬂ @ :) /.ﬁJSearch || Falders ‘f:i(‘Favnr\tes e} El [7:' é' :\7 [ - é\% Lrj Dlj aﬁ}‘-'

Accress | ] hitp:/y172.16.0.229/

v

GU Links ™ &~

Google (Gl

v Goog) B - ¥ Bookmarks~ B aSblocked S Check v % AutoLink +

(s Send tov () Settings+

Serial No : 85010105 ArrayID: 85010105 CTLO Yer : 0843/B-M

Information Message
Controller 0

Go to Normal Mode

Maintenance Mode

- IMENLU -

System Parameter

Subsystem
HostInterface

Hetwrork Controller 1

Hame

Setup

Microprogram
Reference

Information Message
Trace/Dunp

Simple Trace

CTL Alaem Trace

Full Dump
(takes approx. 2 - 15 min))

Others

Go to Normal Mode

|~

|«

@ Done

® Internet.
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Web Tool
Lab Project 2 Web Access Normal Mode and Collect a Trace

Lab Project 2 Web Access Normal Mode and Collect a Trace

» Timing and Organization
— Time allotted to complete the project: 45 minutes
— The lab project contains three sections:
« Section 1 is the lab activity.
» Section 2 contains the answers to the embedded lab questions.
» Section 3 contains the review questions.
— Time allotted to go over the review questions: 10 minutes

— The class will be split into lab groups and will perform the lab project on the lab
equipment assigned to them by their instructor.

20
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Web Tool
Lab Project 2 Objectives

Lab Project 2 Objectives

» Upon completion of the lab project, the learner will be able to do the following:

— Use a web browser such as Microsoft Windows Internet Explorer or
Netscape to connect to the Adaptable Modular Storage in Normal Mode

— Display status of the individual components of the Adaptable Modular
Storage

— Display Warning Information

— Use the Simple Trace function of the Web Browser, and dump trace
information of an Adaptable Modular Storage controller to a file on the
connected host system

21
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4. Active-Active 1/O
Architecture

Module Objectives

» Upon completion of this module, the learner should be able to:
— Explain Active-Active controller architecture

— Identify the benefits in the Adaptable Modular Storage 2000 Family in terms
of hardware performance
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Active-Active 1/0O Architecture
Cross-controller Communication

Cross-controller Communication

* Previous modular systems use data-share mode

» Adaptable Modular Storage 2000 Family cross-path communication is
improved

Adaptable Modular Adaptable Modular
Storage Family Storage 2000 Family

Communication overhead
has been reduced
drastically

_for | [o ]

Communication
Overhead

C11:0:- CIL1

-

Previous Adaptable Modular Storage systems and Workgroup Modular Storage
system use the data-share mode which enables non-owner controller to receive I/Os
for the target logical unit (LU). But the I/ O performance is greatly reduced
compared to the owner controller, so it is used only temporarily, for example as an
alternate path if the main path fails.

In the Adaptable Modular Storage 2000 family, I/O performance directed to non-
owner controller is drastically improved. This cross-path can be used as the normal
I/O path with regards to performance.

In the diagram and following slides, Adaptable Modular Storage Family represents
previous Hitachi modular storage, including the following;:

* Workgroup Modular Storage system 100 (WMS 100)
* Adaptable Modular Storage system 200 (AMS 200)
* Adaptable Modular Storage system 500 (AMS 500)
* Adaptable Modular Storage system 1000 (AMS 1000)
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Active-Active 1/0 Architecture

Internal Transaction

Internal Transaction

AMS/WMS

(1) Inter-CTL communication via cache memory.
(command received and starting data transfer).

(2) Inter-CTL communication is also required for
starting data transfer.

<«— Control path

(1) Host com{'nand recy. Data path
'
MPU
command 7
4 DbcTL | n
\ ’y | | | : :
~ —>l —> -1 E
] W data ,
.g k . -
CS/DS Cache Cache '\\ CS/DS
CTLO (2) Start data CTL1
transfer

Sequence of Read command

« Enables the MPU of one controller to access the cache, disk drives, and other devices of the
other controller directly.

» Cross-path 1/O is greatly improved.

AMS 2000

(1) Host command is directly transferred via CS/DS.

(2) MPU of CTL1 can control FC ports on CTLO directly.™

Hardware improvements enable
cross-path 1/O with little overhead.

(1) Host command recy

<«— Control path
<— Data path

)

DCTI o gy - o]

7 I N o

\ 1

command ] B data \\. |
CS/DS Cache Cache ‘\‘ CS/DS
CTLO (2) Start data CTL1

transfer

*1: This feature is for FC only, not for iSCSI.

In the diagram:

* AMS/WMS stands for previous Hitachi modular storage systems
* CS/DS stands for Local Memory of the controller

®Hitachi Data Systems
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Active-Active 1/0O Architecture

LU Ownership

LU Ownership

‘ AMS/WMS ‘

on CTLO

« Create LU1
on CTLO

- Create LU2
on CTL1

+ Create LU3
on CTL1

Adaptable
Modular
Storage 2000
Family

Administrator

+ Create LUO

—

Administrator

«Create LUQ
*Create LU1
-Create LU2
«Create LU3

» Owner controller of LUs or operations is not an issue.
» The microprogram assigns ownership.

The microprogram decides the
owner CTL of each created LU
automatically and users do not
need to care about the owner
CTL for each LU.

CTL 0 CTL 1

—— —
=

The user need not consider which controller should be the owner when he creates
each LU or for all operations of the array.

Therefore the non-owner controller of the target LU may receive I/O commands
from hosts. But it is not a problem because such commands are processed by high

performance cross-path.

The manual setting mode (like previous modular systems) is also available in the

Storage Navigator Modular 2 GUL

Page 4-4
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Active-Active 1/0 Architecture
LU Ownership

* LU ownership is not changed because of path failure.

Adaptable H Host
Modular K

Host Storage 2000

- (1) The host changes Family

“*-. access path because
of path failure.

> (1) The host changes access
"> path because of path
failure.

AMS/WMS

(2) The owner
CTL of the
LUO is not
changed.

2) Temporary (e (3) The owner CTL

I/O path of the LUO is

CTL 0 CTI. 1 changed to CTL1

T PN, automatically after

Ty e B 1/Os to the
o

CTL1continues for
one minute.

LUO

Hosts can send commands to storage via any path of any controller for the purpose
of path load balancing. This is possible because cross-path I/O is high performance
and ownership of each LU is stable.

In previous modular systems ownership moved move back and forth. If a path
failed, a temporary cross-controller path was established for a predetermined period,
like one minute. After that, ownership changed to the other controller, sometimes
described as LU ping-pong.
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Active-Active I/O Architecture
Controller Load Balancing

Controller Load Balancing

» The owner controller of each LU may be changed automatically for the
purpose of load balancing of processors on two controllers.
S SwW S SwW
Po Po Port Po
Bottle-neck Bottle-neck
MPU recovered MPU MPU
Load balance | o g
monitoring
U U Automatically Uo L3
LU1 U2 LU2
LU1
Before After
7

The load balancing function can be enabled and disabled. It should be disabled this
when using the Cache Partition Manager to avoid changing the partition setting for
each LU automatically.
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Active-Active I/O Architecture
Active-Active versus Data Sharing

Active-Active versus Data Sharing

- When the pair is created, P-VOL and
S-VOL must be owned by the same
controller.

- When a path failure occurs, the
P-VOL owner controller is changed to
the other controller automatically to
continue the copy.

Items Data sharing (AMS/WMS) Active-Active (AMS 2000)

Support way Default function Default function
Setting the LU Necessary to set the LU ownership Automatically assigned to each LU
ownership when creating the LU. based on round-robin order:

1. CTL1 core1 2. CTLO core1

3. CTL1 core0 4. CTLO coreQ

(1. 2. : dual core only)
Exceptional There are some specific commands to | None
commands for change the owner controller, such as
cross-path 1/10 the Verify command.
TrueCopy or - No P-VOL on the non-owner - Any P-VOL and S-VOL can be a pair,
TrueCopy controller can be the copy pair. so there is no need to change owner
Extended controller when a pair is created.

®Hitachi Data Systems
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Active-Active I/O Architecture
Active-Active versus Data Sharing

Items Data sharing (AMS/WMS) Active-Active (AMS 2000)
Shadowlmage or | P-VOL and S-VOL must be in the The owner controller of the S-VOL is
Modular Volume | same owner controller. automatically changed to the same
Migration controller as P-VOL.

Copy-on-Write or | POOL should be the only one in the Though P-VOL and POOL must be in
TrueCopy controller and it will not be changed the | the same owner controller internally,
Extended owner controller. the owner of the P-VOL is
P-VOL and POOL must be in the same | @utomatically changed to the same
owner controller. controller as the POOL.
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Active-Active I/O Architecture
Performance Design

Performance Design

N
The user must
design the
owner CTL of
each LU with a
view toward
load balance
between two
CTLs.

AMS/WMS
Host 0 Host 1 Host 2
Path mgmt Path mgmt Path mgmt
software software software
g” -

e

* Load balancing automatic with Active-Active mode

Adaptable
Modular
Storage 2000 Host 0

H Host 1 Host 2
Family = 2

= =

Path mgmt Path mgmt Path mgmt
@ software software software

Active-active

he user need
not care about
the owner CTL of
each LU.

The user does not need to consider the load balance of controllers and ports when
doing the performance design. The user should set just the path management

software of all hosts as the Active-Active mode, and then the load of controllers is
automatically balanced.

®Hitachi Data Systems
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Active-Active I/O Architecture
Performance Design

* Automatic optimization for performance:

— When the rate of access for the processor of one controller becomes high, the
average of response time for the controller becomes long.

— If the processor usage of the two controllers is balanced by automatic load
balancing, the response time remains good.

CTLO processor usage has become

high because of access pattern has "
changed timing. MPU *

Usage(%) /_\'\J-'\M

MPU usage @ @
DF 700H Response Time Characteristics -

(1CTL 4KB read60% write40% hit20%)

S MPU

20 =
% CTL
= <
210 t — -
E* 5 ‘/'
g H—o/”_ir E

00% 50% 80%

MPU usage
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Active-Active I/O Architecture
Performance Design

» Performance aggregation:
— 1/O is processed on two controllers.
— Port performance can equal maximum for both controllers.

1/0 request
to the port can

be processed by
two CTLs.

1/0 request
over one CTL
maximum

throughput.

Automatic
Load

I/O requests to the port can be processed on two controllers by using a cross-path
mechanism. So the port performance can exceed the maximum performance of a
single controller, and it can be expanded to the maximum performance for both
controllers.
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Active-Active 1/0O Architecture
Microcode Updates

Microcode Updates

* Benefits:

— Non-disruptive firmware updates are easily and quickly accomplished.
— Firmware can be updated without interrupting 1/0.

AMS/WMS

User must change paths

2 Firmvare | (CFimvare updating )

atil re til 1 1 1

pdating "loT0t0) 1)
H e

. v nge
ownership
controller

£6) 6969

@ Owning controller of LUN O

Modula

Family

Adaptable

Storage 2000

r

No requirement to change paths

»

(1) Firmware

o Internal Comma
transfer

Updating & rebooting

=

CTLO\O./ 1)

controller

Unique
for Midrange

For firmware updates:

* No need to use host path management software

* No need to change path from firmware-updating CTL to other CTLs
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Active-Active 1/0 Architecture
Dual Core Support

Dual Core Support

» Adaptable Modular Storage 2500 contains dual-core MPU on each controller.
* Designed with little shared resources.

« Each LU is owned by either one of two MPU cores, and each MPU core can
access any LUs owned by it without any exclusion control.

port port

“ = mMPU" MPU

=

R

LUs owned By LUs owfwed by LUs owned by LUs‘owned by
0X core 0Y core 1X core 1Y core

Options 3 and 4 for models 2100 or 2300, and 1, 2, 3, 4 for model 2500 - Adaptable
Modular Storage 2500 will support the dual core MPUs.

Automatically assigned to each LU based on round-robin order:
1. CTLlcorel

2. CTLOcorel

3. CTL1core0

4. CTLOcore0 (1. 2.: only dual core)
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Active-Active 1/0O Architecture
Dual Core Support

» Users are unaware of the owner core of each LU.
* Any MPU core can process I/Os received by any port on the storage system with
same mechanism as active-active.

Each I/0'is
transferred to
= WMPU MPU the owner core

g Hoxcoalov cors IS corchv cordilly O s target LU.

Cache partition shared
by dual-core

Master O0X core 0Y core
Partiton #0 LU LU

N
CTLO |System Partition #1
Cache| Area Mirroring
CTL1 |System | ZETRiTe ¥ 1]
balance Cache| Area |[WVHFTSlite

Master/  1X core 1Y core
Partition #1 LU LU

Automa’tlcally assigned and 1oad

* Difference between Dual Core and Dual Controller
— Cache area is not divided into two areas for two cores externally. Although each core
has independent cache directory, any free segments in the cache area of the
controller are shared by two cores.
— Each core is not represented as an independent component, that is, there is no status
such as one core patrtial stoppage.
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5. Installation

Module Objectives

* Upon completion of this module, the learner should be able to:

— Install and set up a storage system from the Adaptable Modular Storage
2000 Family

— Describe the AMS2000 Rev2 controller architecture and its multi-protocol
capabilities

— Describe the AMS2000 Rev2 front end connectivity specifications

— Install and configure AMS2500 iSCSI host ports
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Installation
Installation Resources

Installation Resources

* Maintenance Manual
» User Manual
* Quickstart Guide

The User Manual and the Quick Start Guide are included with purchase of
an Adaptable Modular Storage 2000 Family system.
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Installation
Installation Steps

Installation Steps

1. Unpack the storage system.

2. Install base unit and expansion units.

3. Connect cables:
a. ENC cables (expansion unit SAS back end connection)
b. Host interface cables

LAN cables

d. Power cables

o

4. Test host server connectivity.
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Installation
Unpack Storage System

Unpack Storage System

1. Loosen the polyesterbands.

3. Take out the array from the polyethylene
bag.

4. Remove tape and wrapping attached to
the array.

2. Remove the outer package and various  accessory box _ Front Bezel

packing materials. \@

Polyethylene bag 9

Buffer pad (Upper) 0
ﬁi}esiccaﬁng agent 9

= /!? : Subsystem

Polyethylene bag @

Buffer pad (Lower) o

Corrugated cardboard box
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Installation
Unpack Storage System

* Precautions
— Be extremely careful when moving, tipping, and unpacking the unit.

* Work with two or more people to move the units.
The weights are:
— 51 kg (112 pounds) for the base unit
— 40 kg (88 pounds) for the expansion units
— 94 kg (209 pounds) for the dense expansion units
— Be careful of condensation.

* Condensation may develop if you unpack the units in extreme
temperatures.

— Place the peripherals in a safe location.
» Various cables and keys are included. Store them carefully.

* The keys supplied with the base unit are prepared for data security.
— Check before connecting to the system.

* Name tags are attached to ENC cables.

®Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 5-5



Installation
Install Units

Install Units

1. Check that the installation space @ Securingthe installation space
is secured.

2. For a basic configuration, remove
the power unit and the battery
unit from the base unit. (Do not
remove them if connecting
additional units.)

3. Openthe rear door.

4. Putthe unit on the rails in the
rack, and delicately push it all the
way in.

Subsystem
e Y Fastener

Rail cutout

Stopper

Rear BindingSt:r@!..w...r Z
(M5-10) Subsystem
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Installation
Install Units

5. Secure the unit.

— Connect the front of the storage
system to the rack frame with
binding screws (M5x10).

— Push the stoppers (at the lower left
and right) to the rear of the unit,
make them touch the frame, and
tighten them with the binding
SCrews.

6. Install the Power Unit and Battery
Unit.

— For a basic configuration, install
the power unit and the backup
battery unit in the storage system.

6 Securing the unit

Battery
Unit #0

u © ®0 =™

T Jm 00

Rear

i
Front

Power Unit #1

Battery Unit #1

* Precautions
— Clear the installation space.

* When installing the unit, clear the installation area to allow ventilation of

the front and rear.

* Never block the vent holes because this can cause a failure or fire.
— Make the work space wide enough for the service personnel to work on the

rack rails.

* The rack and the rack rails should be installed in advance.
— Work with two or more people, the units are heavy.
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Installation
Installing a Dense Expansion Unit

Installing a Dense Expansion Unit

+ Before installing the Dense Expansion Units, RKAKX, make sure that the
rack stabilizers have been installed and the rack cannot tip over. In case
of a single cabinet, check the side stabilizers as well!

« If you install the Dense Expansion Unit, anchor the plates on the ground.

« If you have more than one rack, connect the racks in order to maximize
the stability.

(3] FLAT WASHER F. M8 SCREW

[3) ME X |6 SCREW

= ﬁ/ (3) M4 ¥ 10 FLAT HD SCREW

TRIM COVER PLATE (BEZEL)

Note: HDS strongly recommends anchoring to the floor. Before installing, check for
additional local safety regulations!
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Installation
Installing a Dense Expansion Unit RKAKX

Installing a Dense Expansion Unit RKAKX

Removing Disk Drive

1. Remove all Drives
from the Unit and
put them into the
Safekeeping box.

#B19-#823 #B14-#B18 #A7-#B13 #B0-#B6

74

Rear side

IO ===
\5. B s e
P

== |

Top #A19-#AZ23  #A14-#A18 BAT-#A13 #AD-#AG
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Installation
Installing a Dense Expansion Unit RKAKX

2. Remove all Power Units and put them in a safe place.

Power Unit #A1

Power Unit #80

|
Button (blue)

3. Install the empty unit into the rack.

RKAKX (front side)

" Front fixing screw

Rack frame (front side)

Page 5-10 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Installation
Installing a Dense Expansion Unit RKAKX

» Use a lifter to install the Dense Expansion Unit or whenever you move it
in the rack.

Rack frame

Pumping handle

E Subsystem fo be

Up/down valve installed
@  ——
—— |
Brake Elevating base

- o)
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Installation
Installing a Dense Expansion Unit RKAKX

» Cable routing bar

Cable fixing positio

 Cable routing bar

/
. .‘_ Stopper fixing screw

Stopper fixing screw
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Installation

Front Bezel
Front Bezel
« To mountthe front bezel: P2Y3Y4)

1. Hold the sides of the front Front Bezel
bezel with your hands. &

2. Engage the right and left nﬁ'&nﬂ,g il %hﬁaﬁg 3><Ball
hooks (bottom) of the bezel ;32;‘ (left - UsusqUgpl catches
in the hole at the lower right Key ON/OFF Hook (right
part of the base unit. button side)

3. Engage the ball catches at
the right and left of the
bezel, push them, and
attach the bezel.

4. Insertthe key into the

keyhole, and lock the bezel.

B When you attach both Front
Bezels, turn the key to the left,
and lock the Front Bezel.

Pull the key out after aligning the groove
with the positioning mark on the lock. (The
key can only be inserted or pulled out in
this position.)

The key cannot be pulled out when the
groove is not aligned with the positioning
mark on the lock.

®Hitachi Data Systems
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Installation
Front Bezel

* To mountthe front bezel:

1. Hold the sides of the front
bezel with your hands.

2. Engage the right and left
hooks (bottom) of the bezel
in the hole at the lower right
part of the base unit.

3. Engage the ball catches at
the right and left of the
bezel, push them, and
attach the bezel.

4. Insertthe key into the

keyhole, and lock the bezel.

000
Front Bezel
11880808 %DS} it [ Bal
Hook (left d EBBEIE_\ 3 catches
side) : >
Key ON/OFF  Hook (right
button side)

B When you attach both Front
Bezels, turn the key to the left,
and lock the Front Bezel.

Pull the key out after aligning the groove
with the positioning mark on the lock. (The
key can only be inserted or pulled out in
this position.)

The key cannot be pulled out when the
groove is not aligned with the positioning
mark on the lock.

Page 5-14
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Installation
Parts

Parts

* Precautions
— Be sure to wear an electrostatic discharge (ESD) wristband.
» Connect wristband lead wire to the storage system enclosure before
starting the work, and do not remove it until the work is completed.
* When installing a disk drive, hold the part with the hand wearing the
wristband.

Disk Drive

The clip side of wrist strap:
Connect this to the metal part on the
frame of subsystem (front face)

A wrist strap (Be sure to'wear this
before starting maintenance.)

Support the part by touching its metal part
(metal plate) with your fingers

20

Protect parts from electrostatic discharge (ESD).

* To prevent part failures caused by static electrical charge built up on your own

body
* Be sure to wear a wrist strap connected to the chassis
+ Before starting.
¢+ Whenever you unpack parts from a case.

*+ Do not take it off until you finish.

Otherwise, the static electrical charge on your body may damage the parts.

* When you install a disk drive, support its metal part with your hand that has the
wrist strap. You can discharge static electricity by touching the metal plate.

* The diagram shows how to properly wear a wristband when working with the
array.
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Installation
Front Bezel

* ESD Precautions
— Always use ESD wrist straps and antistatic mats when handling components.
— Put components in ESD bags for transport.

— Components are damaged almost every time when handled without ESD
protection.

* Components damaged today may fail sometime in the future.

21
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Installation
ESD Damage Example

ESD Damage Example

Microscopic view of damaged caused by improper ESD protection

ESD Damage

HA-2780 surface damage in the €2 MOS capacitor 175X and 4308X
{Courtesy of JPL)

22
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Installation
ESD Damage Example

ESD Damage

(Courtesy of JPL)

* Scanning electron
microscope (SEM)
view clearly
showing the
surface oxide
crack produced
by ESD.

23
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Installation
Rear Door

Rear Door

* Precautions

— Be careful of catching cables
when attaching the rear door.

— Fingers can be caught in the
door, causing injury.

24
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Installation
Expansion Unit Cabling

Expansion Unit Cabling

RKAK
—
—
2x1m cable KAKE1
RKAKX ez
—%
—
———
— SHARDGE
4 x 3m cable
AR HEZ
—
KSBS 1x5m cable
| (Usedto connect Expansion Trays between rack)
— BSx2
KSBS 1x3m cable /
| (Used to connect RKAK after REAKX) =
1
]
RKAK #3 ! RIAK#
. .
RKAK : DF-FB00-K5BS x 2
RKAKX : DF-F800-K5BS x4
25
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Installation
Connect ENC Cables

Connect ENC Cables

1. Connect PATH #0 (pink) of Control Unit #0 and ENC module #0 (IN).
(The first additional subsystem).

2. Connect PATH #0 (pink) of Control Unit #1 and ENC module #1 (IN).
(The first additional subsystem).

3. Connect PATH #1 (blue) of Control Unit #0 and ENC module #0 (IN).
(The second additional subsystem).

4. Connect PATH #1 (blue) of Control Unit #1 and ENC module #1 (IN).
(The second additional subsystem).

5. After connecting ENC cables, roll up the excess part of the cables in a

circle, tighten them lightly with the repeat binder, and put them inside
the enclosure.

6. Affix labels: Affix PATH #0 (pink) and PATH #1 (blue) on the tags.

When coiling cables, maintain a radius
greater than 30mm to avoid straining
the cables or connectors.

26

®Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 5-21



Installation
Connect ENC Cables

Cabling Schema with Open Rear Door
ENC -**:T-:: ule#0 ENC 1

r =IE =]

dule #

Additional
subsystem

Basic
subsystem

Control Unit#0  Control Unit #1

27

Power cables ENC cables Power cables
N

PDB #10

&
H

Dense Expansion
Unit on models
2100 and 2300

B
DPILIe

@

:
D00 °
&, T2 — =)

ENC cables

111> 1P
Power cables Power cables

Fibre Channel Interface cables

28
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Installation
Connect ENC Cables

Power cables ENC cables ENC cables Power cables

A
S PDB#10

PDB #00

Dense Expansion [z’ ®
Unit on model :
2500 = —r@
@, 9.
: '
& X o~ =)
iié. nﬁw I Z uiéo
) @Z{g : .o °
o _Q.H L2 _ﬁj
Power cables

Power cables

Fibre Channel Interface cables

29

 Typical cabling diagram of model 2100 or 2300

- Simple cabling no longer requires ACE tool in Storage Navigator Modular 2.

CTLO CcTL1
Ip A==

(7 TN

Expansion Unit Expansion Unit
| l | l
Expansion Unit Expansion Unit
I : | !
Expansion Unit Expansion Unit
| : | :
Expansion Unit Expansion Unit

30
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Installation
Connect ENC Cables

 Typical cabling diagram of model 2500

Base unit

Expansion Expansion Expansion Expansion
units units units units

Expansion Expansion Expansion Expansion
units units units units

31

Racking and Cabling

_ > [ — = => Chassis placing order I ENC | @) | ENC | BNC | @) | EnC
L ENC | (3) | ENC | ENC ®) ENC
LENC L(S) ENC| J ENC | (6) | ENC _I ENC | (7) ENCI_ _l ENC | (8) ENCL _‘ENC ]
T T T T T qrel@ ] nefl ke | @ | sy
BAOE 1 ENC'
LENC J-(l) ENC ENC | (2) | ENC _I ENC | 3) ENCI— _I ENC | (4) ENICL < \ (U] > . ENC ©) ENC
== = |\_|\_,0 1 |_‘|’_l:,0 N EnC 5) ENC
CTLO CTL1 -
ENC
o[1]2][3]0[1]2]3 Model 2100/2300 \ @ ENC),
CTLO0 | CTLI N | o | el
Model 2500 D \kﬁ @ | e,
Ao
_l ENC_[ o) I_ENC I_ _I ENC_I @ l_ENcL N[ P23 (0] F{7]8
_l = |_ _l = |_ CTLO CTL1
Model 2500
_NC s

lwi@h§££?L2

CTLO | CTL1

Model 2100/2300

32
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Installation
Connect ENC Cables
RKAKX 3
* Dense Expansion ENG Unit #80 ENG Unit#81 ENG Uit #40 ENG Uit #A1
Unit cabling models s EEsS s s
BO-N BOOUT BN BIOUT  AGIN AT-OUT AN M-OUT
2100 and 2300
RKAKX #2
ENG Unit #80 ENG Unit #81 ENG Urit £40 ENG Unit #A1
i S i) - L
Eﬂ Tl D[N T
BO-N BOOUT BN BIOUT  AGIN AT-OUT AN A-OUT
RKAKX #1
ENC Unit #80 ENC Unit#81 ENC Unit #40 ENC Unit #41
BO-N BOOUT BN BIOUT  AGIN ATOUT AN A-0UT

Confrol Unit #)
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Installation
Connect ENC Cables

RKAKX #2
Den E nsion ENG Unit#80 ENG Unit 481 ENG Urit #40 ENG Unit #21
L4 [ = = s P =
ense EXpansio s icax e e
Unit Cab“ng BOIN §  BOOUT BHN P  BLOUT ALN AD-OUT AN A1-OUT
Tasnsnmunnnnn Lasnsnnnnnnnn,
model 2500
RKAKX #1 :
ENCUnt#80 §  ENGUnit#81 ENG Urit#40 ENG Unit 41
Feift=d | =i s | s
BOIN BOOUTE BN BI-OUTE  AGN 0-ouT] A1 At-0UT]
RKAKX 70
i ENCUt0,, 5 ENCUnitgBy,... ENG Urit#40 ENG Unit #A1
st sd : s s E
BON]  BOOUTIBLNI  BLOUT AGN A0-OUT ALIN A1-OUT
R —
: I [ H '
i Nk BT 22 PATH £ Control Unit #1
H HE H - i {
A== "
: N E Flchhchb ® 20,
: e eeennnnn PATH G, PATH 1 i
2l SushssssssssssmsssssssmEmmsam HE PATH#? PA"'H ’B &)ntru‘ Undm
o lemmmn . __a%ssF 28
b sade SO
PATH# PATH#t
----- annd
34
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Installation
Connect Host Interface Cables

Connect Host Interface Cables

Operating procedure Connect them to either the FC-SW

or the PC server (HBA) according

© What devices are connected? to the specifications of the customer.
When the customer provides Fipre (1) Control Unit #0(Port 0B) 7\ | £~ oy
Channel, connect the control unit (2) Control Unit #0(Port  0A) '
(each port) and the FC-SW, or the (3) Control Unit #0(Port  0C)
PC server (HBA). (4) Control Unit #0(Port  0D) i

(5) Control Unit #1(Port  1B)
(6) Control Unit #1(Port  1A)

+ Be careful when connecting the (7) Control Unit #1(Port  1C) |, PCserver
Control Unit. (8) Control Unit #1(Port 1D) -~/ (HBA)
» Two Control Units are symmetrical. =R A= | \l/
Connectthem carefully.
Control Unit #1
Control Unit #0
*
O———O———0
“::Ti- Plrt 1A l
T T Fort 1B |
Egg ‘port 1C 7
|
P ort SPoL ™,
Fort

35
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Installation
Connect LAN Cables

Connect LAN Cables

Operating procedure _, LAN-HUB '

@ Whatdevices are connected? (1) Control Unit #0(LAN1) LAN t
Connect the Control Unit #0(LAN1) or (2) Control Unit #1(LANY) | | o "o
#1(LAN1) and the LAN connector of the server
PC server or the LAN-HUB. LAN1 LANO L

- Cable connection is performed with st | et =
one or two cables according to the 1
specifications of the customer.

« Unless otherwise specified, the IP
address at the time of shipment is: < g

 Control Unit #1

— Control Unit #0(LAN1):192.168.0.16 - CT;LOE“ -] . Control Unit #0
#0: For maintenance
— Control Unit #1(LAN1):192.168.0.17 LANO  LAN1

#1: For End user

® Whatis connected where?

Connect the Control Unit #1 and the LAN
connector of the PC server or the LAN-
HUB.

36

User LAN port (CTLO/1)

LAN1 -192.168.0.16/17

Maintenance LAN port (CTL0/1) - Service Personnel only
LANO -10.0.0.16/17
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Installation
Connect Power Cables

Connect Power Cables

Operatlng procedure Power Unit #0 Power Unit #1

' Extensi it
@ Whatdevices are connected? xtension uni

Connect the Power Unit and the outlet
(customer side).

® \Where should they be connected?

Power Unit (basic) Power Unit (additional)

i Ome 06 @ )

l Base unit

Power Unit #0 Power Unit #1

HH Customer HH

Equi t
Outlets quipmen Qutlets

When power cables are
connected to the equipment, a
little electric current flows and
gives the ready status indication.

37
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Installation
Power Up the Storage System

Power Up the Storage System

38

Confirm that both power receptacles on the rear of the base unit are
connected to working outlets.

— The green LEDs above each receptacle should be ON and the green front
panel RDY LED should blink. -

To turn power on, locate the button on the front bezel
and press the ON button.

POWER

The unit should power up as follows:
— Expansion Trays (if any)
— System disks in base unit
— Remaining Disks in base unit

Ensure the HDD LEDs (ACT) are lit as the
unit powers up.
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Installation
Test Maintenance PC Server Connectivity

Test Maintenance PC Server Connectivity

39

Test maintenance PC server connectivity to the storage system through
the IP network.

Use the ping command to verify the IP address of the LAN port.
Default IP address for User LAN ports is 192.168.0.16/17
Default IP address for Maintenance LAN is 10.0.0.16/17

e CAWINDOWS\system32\emd.exe

C: \>ping 192.168.8.16
Pinging 192.168.8.16 with 32 hytes of data:

Reply from 192.168.8.16: hytes=32 time<ims TTL=128

.B.16: bytes=32 time<{ims TTL=128
Reply from 192.168.8.16: hytes=32 time<ims TTL=128
Reply from 192.168.8.16: hytes=32 time<ims TTL=128

Ping statistics for 192.168.8.16:

Packets: Sent = 4, Received = 4, Lost = B {(Bx loss),

Approximate round trip times in milli-seconds:
MHinimum = Bms,. Maximum = Bms. Average = Bms

G

Make sure that your storage management array can communicate with your client
machine by pinging the IP address of the LAN port as specified in your AMS
2100/2300 Quick Start Guide.
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Installing Management Software

Installing Management Software

40

Storage management software

Storage Navigator Modular 2 The management software called Storage Mavigator
o (SNMgZ) 9 Modular 2 (SMM2) is used for the initial setting the

management of the storage subsystem.

@ Preparation for the server For installing SNM2, prepare the computer of the foll owing
for the storage management specifications as a server for the management in advance.

Windows Server 2003, Windows P Pro SP1 Hard disk  |Free capacity of 1GB or

{Internet Explorer 7.0} more

RedHat Enterprise Linux AS4, Solaris 10 [t should be connected to
: Network

{Mazilla x x) the storage subsystem of

the management target

through LARM

Memory | 1GE or more are recommended Optical drive |CD-R can be read.

Installation procedure
storage management. The program for installation

starts automatically. U -~
Follow the instruction on the window, and perform ' - » v -

the installation by entering necessary items. ['

08 and
Web
browser

Insert the supplied CD in the prepared server for the
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6. Setup and Configuration of
Hitachi Storage Navigator
Modular 2

Module Objectives

* Upon completion of this module, the learner should be able to:
— Explain the purpose and benefits of Storage Navigator Modular 2 (SNM2) program
— Describe Secure Sockets Layer (SSL) support

— Implement IPv6 support on management and maintenance LAN ports for supported
operating systems

— Register an Adaptable Modular Storage 2000 family system in SNM2

— Use Add Array wizard

— Use Initial Setup wizard

— Create RAID Groups and use LU Wizard to create and format logical units (LUs)

— Create Host Groups, enable Host Group Security and register the World Wide Name
(WWN) of attached host bus adapters

— Map internal LUNs to Host Group LUNs

— Describe and implement Hitachi Data Provisioning software
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Features

Features

* Hitachi Storage Navigator Modular 2 allows you to:
— Centralize storage management
— Configure the storage system using:
* Add Array wizard
* Initial Setup wizard
* Create and Map Volume Wizard
— Allocate user volumes to the host server
— Replicate Logical Units using standard Hitachi replication software
* Replication wizard
— Obtain system configuration and status information
— Automatic Error Alert Monitoring
* Error Alert email system

* Error Alert window for failed components, listing all customer
replaceable unit (CRU) details

The Adaptable Modular Storage 2000 family unit and various other Hitachi storage
arrays house the actual disks for storage. Built on a graphical-user-interface, Storage
Navigator Modular 2 manages those disks to provide end users access to the disk
space to manage their storage environment. Through the GUI, users can centralize
their storage management, replicate data, manage performance, and easily diagnose
and fix errors.
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Features

« Simple
— Easy to use graphical user interface
— Installs in minutes
— Wizard-guided setup, configuration and data replication
— Intuitive error detection and messaging
— Non-disruptive firmware updates

— Online Help

®Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 6-3



Setup and Configuration of Hitachi Storage Navigator Modular 2
Supported Operations

Supported Operations

» Configuration of storage system
— Create and Map Volume Wizard
* License key enablement of additional supported software
* Installation and updating of firmware
» Data replication
— Replication Wizard
— Snapshots (Hitachi Copy-on-Write Snapshot software)
— Full-volume cloning (Hitachi Shadowlmage® Replication software)
— Disaster Recovery
« Hitachi TrueCopy® Synchronous Software
« Hitachi TrueCopy® Extended Distance (Asynchronous) software
+ Alert settings

» Storage system health and performance monitoring
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Architecture

Architecture

« Web GUI
* Client-Server design

Storage Navigator Modular 2 Server
r » Server software
+ Database

+ Server access via Web GUI (Internet
Explorer or Firefox)

’ LAN
>
r
Storage Navigator Modular 2 Client Model 2000 Family
+ Server access via Web GUI (Internet Explorer or Storage System
Firefox)

Storage Navigator Modular 2 runs from your primary management server or client
PC. It is designed on common web-based client-server technology using a standard
IP network. In other words, you can attach your model 2100 or 2300 and Storage
Navigator Modular 2 primary management server to your existing LAN
environment. Storage Navigator Modular 2 communicates with the storage system
through a web browser. If client PCs are attached to the network, they can connect
to the Storage Navigator Modular 2 primary management server and remotely
configure the storage system.
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Architecture

» The communication between the SNM2 server and the storage array can be set
up either unsecured or secured with SSL.

* The communication between the SNM2 server and the SNM2 client can be set up
either unsecured or secured with SSL.

*

=

r

Storage Navigator Modular 2 Server

SSL

SSL

Model 2000 Family

. . Storage System
Storage Navigator Modular 2 Client

To get more details about the setup and configuration please refer to the appropriate
user documentation.

The procedures may differ depending on the storage system firmware level and the
SNM2 version.
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Architecture

* |Pv4 or IPv6 is supported.

%

F
Storage Navigator Modular 2 Server

IPv4 or IPv6

IPv4 or IPv6

Model 2000 Family

. . Storage System
Storage Navigator Modular 2 Client
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Setup and Configuration of Hitachi Storage Navigator Modular 2
IPv6 Support

IPv6 Support

* |Pv6 link local address

— The IPv6 link local address is created automatically from the MAC address regardless of the
availability of the IPv6 address. The array creates the interface ID which extends the MAC address
(48 bits) to the EUI-64 format (64 bits) and has the address which adds fe80::/10 to the high 64 bits
as the link local address.

(Example) When the MAC address is “00:00:87:12:34:56”

1. Split the MAC address by 24 bits “000087” and “123456".

2. Insert“1111 1111 1111 1110 (OXFFFE)” between the split addresses.
“0000 87FF FE12 3456"

3. Reverse the 7th high bits.
“0200 87FF FE12 3456"

4. Add “fe80::/10” to high 64 bits to be the link local address.
“1e80::0200:87FF:FE12:3456"

» Setting IPv6 address

— We recommend the manual setting for the IPv6 address. When using it by setting to obtain the IPv6
address automatically, since the IPv6 address is created based on the MAC address, the IPv6
address set to the array is changed automatically if the Control Unit is replaced due to a failure, etc.
In this case, it is required to perform the search array and registration again.

For the range of the IPv6 address set manually, use the global unicast address “2001::/16” for the
IPV6 Internet.
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Setup and Configuration of Hitachi Storage Navigator Modular 2

IPv6 Support

 IPv6 support conditions for each operating systems are shown below.

Operating System
Vendor IPv6 Support Conditions
Operating System Name Service Pack
Windows 2000 SP3/SP4 Not Support(*1)
Windows XP SP2 Not Support (*2)
Windows Server 2003 (x86) SP1 Support
Windows Server 2003 (x86) SP2 Support
. Windows Server 2003 R2 (x86) SP1 Support

Microsoft
Windows Server 2003 R2 (x64) SP1 Support
Windows Vista (x86) SP1 Support
Windows Server 2008 (x86) SP1 Support
Windows Server 2008 (x64) SP1 Support

*1: IPv6 protocol is not supported.
*2: Although the IPv6 protocol can be used by installing Microsoft TCP/IP version6é, Hitachi Storage
Navigator Modular 2 does not support it because the WEB browser cannot use the IPvé6 literal address

[address in the colon(:)-delimited hexadecimal form].
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Login Layers

Login Layers

» Connecting to an individual storage array is a layered process.
1. Open a properly configured Java browser and launch SNM2.
1. The Login window opens.
2. Log into SNM2 using system (USER ID) and manager (default password).

3. The login places you into the Arrays window, from which you select a specific
array to connect to from a list of registered arrays.

2. Select a specific array to connect to from a list of registered arrays. Connection to the
array is allowed one of two ways:

» If Account Authentication is not installed or disabled, connection is allowed.

» If Account Authentication is installed and enabled, then a second User ID and
Password are required to gain access.

Default strings:
User ID = root

Password = storage

When SNM2 is used in a Hitachi Device Manger environment, use the Device
Manager credentials to log in to SNM2. This is Single Sign-on mode.
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Default Authentication

Default Authentication

Storage Navigator Modular 2 Client, Storage Navigator

Modular 2 Server, Adaptable Module Storage 2000 Adaptable Module

Default Logon Scenario Storage 2000 Array

SNM2 Server

SNM2 Client

User: system User: root
Password: manager Password: storage

= -
El .
S
The SNM2 server needs a

To logon from your SNM2 different login to the array if
Client to the SNM2 Account Authentication is
server: enabled.

User: system User: root

Password: manager Password: storage

SNM2: Storage Navigator Modular 2
AMS2000: Adaptable Modular Storage 2000
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Setup and Configuration of Hitachi Storage Navigator Modular 2

Installation Requirements

Installation Requirements

Network
Interface

0os

RAM

Free disk
space

CPU

Others

A computer as Storage Navigator

Modular 2 server

100BASE or 1000BASE, to communicate with storage
system and Storage Navigator Modular 2 client

A computer as Storage Navigator
Modular 2 client

100BASE or 1000BASE, to communicate with
Storage Navigator Modular 2 server

Microsoft Windows 2000 Pro (SP3 and 4), Microsoft Windows Server 2003 (SP1)/XP Pro (SP2)

2GB or higher is recommended

512MB or more

1.5GB or more to install

1Ghz Minimum (2.0GHz recommended)

Optical drive, to install Storage Navigator Modular 2 from
CD-ROM.

JRE* (Java Runtime Environment) 1.6.0 or higher
http://java.sun.com/products/archive/

Video: 1024x768 (recommended) or more

Web Browser: Microsoft Internet Explorer 6.0

Mouse (or pointing device) and keyboard

Verify that your PC and operating system meet these basic requirements. These are
standard for most of the today’s applications. In addition, the Release Notes and the
User’s Guide have current information.

The JAVA JRE 1.6.0 can be downloaded from the SUN web site at the link.
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Installation Requirements

« Know the IP address of your management PC.
— Know the IP address prior to starting the installation procedure.
— You are prompted to enter this IP address during the installation.

— This IP address can be checked by typing the ipconfig command into the
command prompt window.

» Advanced Settings

— Required to configure the following:
» Configuration Settings
* Access Mode
* Performance Monitor
* Mapping Guard
» Parity Correction
» Cache Residency
» Maintenance

—Is a Java applet
» Java 6.0 (1.6.0 or higher) Runtime environment settings must be configured.

» Start > Run - Control Panel - Java - (Java Applet Runtime Settings) View
- Java Runtime Parameter > -Xmx192m

— Disable DHCP on the server operating Storage Navigator Modular 2.
— Turn off pop-up blockers.

Note: A time out will occur after 30 minutes when working with Advanced Settings.
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General Updatel Jdawva | Security | Advanced

» Special Setting to run Java 1.6.0 or B
higher JRE iS required for Advanced Runtime settings are used when an applet is executed in the browser.
Setting applet.

* You cannot launch the Advanced
Settings function of SNM2 (error

indicates not enough memory). K
Jdava application Runtime Settings
* The string placed in the Java e o oo Gyokaton s e snchad uang e

Runtime Parameter (-Xmx192m)
reserves 192MB of memory for Java
to run.

Jawa Runtime Yersions

Produck Mame Wersion Location Jawa Runtime Para...
RE [1.6.0 [E:"Program FileshJaval,. . J-#mx192m
[ Ok ] [ Cancel ]

This is local user account related Java setting on Microsoft Windows systems.

It has to be set up for each different Windows user who uses the SNM2 Web GUL
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Graphical User Interface

* Main Window
— System Navigation Area

— Storage Array Area

The System Navigation area is displayed when you first log in.

The Storage Array area allows you to perform configuration functions.
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Main Window

Main Window

» System Navigation Area

‘ » Hitachi Storage
— Menu Bar J File4« Go4 Help4

+ File - Log out -
= Resources A

* Go - ACE Tool (support for other EEETE | A
Hitachi Adaptable Modular o |

Storage systems)

* Help

On the top menu bar, click File to close out of the application or log out.

Click Help to open the Online Help or select About to display the properties of
Storage Navigator Modular 2.
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Online Help

Online Help

¥ http:4710.3.3.108: 23015 - Storage Navigator Modular, 2 Help - Mozilla Firefox

HSNM?2 Help

Contents Index Search

Type in the keyword to find: Using the Wizards

This help page provides information to guide you through the features and basic operations of the wizards included in Navigator 2. It
P e ——— contains the following topics:
&bout: This Help System [%
Access b | -
context-sensitive
Hitachi Data Systems Support website Add Array wizard
iSCSI -
Account Authertication . .
Account Lack Initizl (Array) Setup wizard
See -
Account Lock Detail window
Accounts
Locking
Monitoring Arrays . .
Mavigator Using the Wizards to Add, Set Up, and Configure Arrays.
Test
ACE kool . . . . .
Lauﬁﬁhes This help page contains an overview of how the wizards worl together to guide users threugh the process to set up their
:EE:SRSBU“O”S arrays. The following table lists the inifial tasks that users must complete when setting up an array, and tells how the various
add wizards can be used to streamline the tasks Click the name of a wizard to display detailed mformation about that wizard.
Array
égrira\r:\gtggvices Task Wizard to Use Description
[al[RE)
Lagical Unit 1. Search for and add Add Array wizard Wyhenever Mavigator 2. is launched, it searches the database for
Spare Drive arrays to Navigator 2. listings of existing arrays.. [fthere are arrays listed in the
Specific Array database, SMS displays them in the Subsystems window. If
play ¥
A;Ijs::’ray there are no arrays, Mavigator 2. autormatically launches the Add
lose Array wizard. Therefore, when Mavigator 2. is first installed and
launches no arrays are listed in the database, Mavigator 2. automatically
Mavigator launches the Add Array wizard. This wizard guides users through
open the steps to discover existing arrays on the storage network and
Ac‘l‘tl:fesattery to add the arrays you select to the Mavigator 2. database.
Add Battery Count 2. Setup amnd Initial Setup wizard This wizard works with anly one array at a time. It guides users
Add Battery dialog configure an array through the steps to set up email alerts, management ports,
Add butkon iscs) 4 : he d d
dd Command Device window i ports and setting the date and time
h v
<’Qdd Command Devices @ 3. Back up data to Create Local Backup This wizard helps you create a local backup of a valume. The
P A caliscdon thn fallan . 1 Lot bl el L

|>

Create Laocal Backup Vyizard

Done
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System Navigation Window

» System Navigation Area

Hitachi Storage
— Explorer Area \ d File« Go4 Help«

« Resources q
= Resources A
— List Registered Arrays T | A
b Administration
* Administration b Settings

— Users and Permissions

— Security
 Settings
— Set user profile

— Set accounts and passwords

20

Under Resources, click Arrays. From the Array Properties area, you can view and
configure arrays, add a new array, edit the array properties, remove the array, or
toggle the filter. The main window has a lot of information, including serial number,
drive types, array capacity, and the IP address of the iSCSI ports.

Under Administration, you can configure User and Permissions and Security.
* Expand Users and Permissions
¢+ Click Users. You can view the users that have been created.

* You can click the Permissions option to view and edit the permissions for
each user.

* Security settings enable you to edit the password polices, account lock policies,
and update the message that appears in the warning banner.

Under Settings you can edit the profiles all of the users created. You can change
the password and edit the profile settings.

Click Edit Profile to edit the profile.
Click Change Password to change the password.
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Storage Array Navigation Tree

21

+ Components (arays

* Groups & controllers
Caches
— RAID Groups »
@l Interface Boards
— Host GFOUpS ﬁ Host Connectors

* Replication

= g AME52100_33011166

— All hardware components status
- % Components

Batteries

sl Trays

— Local Replication - [z Groups

i RAID Groups

fy Host Groups

- Setup - @ Replication

@ Local Replication
@ Rermote Replication

« SnapShot Logical Units = 7 Setup
ﬁ Data Pools

7@ SnapShot Logical Units
g Rermote Path

— Remote Replication

e Data Pools

 Remote Path

This interface allows you to launch and navigate the various components, functions,
and array settings.

For example, Local Replication allows you to view the status of your replication
pairs including pair name, primary volume, secondary volume, group name, and
back up time. Beneath the window you can perform additional functions to your
backup such as create a new pair, split a pair, resync a pair, restore a pair, and delete
a pair.

To view the volumes that you created for snapshots, expand the Setup menu and
click Snapshot Logical Units. From this screen, you can view the snapshot volume
that you created and its capacity. Beneath the window, you can perform additional
functions such as creating another snapshot volume or deleting the snapshot volume.
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Storage Array Navigation Tree

+ Settings

— FC Settings

— Spare Drives

— Licenses

— Command Devices

— DMLU

— LAN

— Firmware

— Email Alert

— Date & Time

— Advanced Settings
» Power Savings

— RAID Group Power Saving
» Security

— Secure LAN

— Audit Logging
» Performance

— Monitoring

— Tuning Parameter
» Alerts and Events

22

- % Settings
% FC Settings

Eﬁ.l Spare Drives

EB Licenses

% Cormmand Devices
k) DMLU

iy LaN

,.‘2_,) Firmware
% E-rmail Alert
i) Date & Time
I&,‘é Advanced Settings
= % Pawer Saving
@ RG Power Saving
- % Security
% Secure LAN
% Audit Logaging
- @ Performance
Maonitoring
r kaTuning Farameter
= Alerts & Events
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Installation Summary

1. Install JAVA JRE 1.6.0 application.
2. Install Storage Navigator Modular 2 from CD-ROM.
3. Start Storage Navigator Modular 2 using Web browser.

4. Use the Add Array Wizard at first time usage to register the storage
system.

23
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Install Storage Navigator Modular 2

Install Storage Navigator Modular 2

* Insert the installation CD into the host that will serve as the primary
management sever.

The InstallShield Wizard loads to start the installation

Hitachi Storage Navigator Modular 2 - Installshield Wizard |

Welcome to the InstallShield Wizard for Hitachi
Storage Mavigator Modular 2

Before starting installation, it is recommended to stop all the
applications of Windows. And if other HiCommand
products are currently running on this system, please
backup the database before continuing this install

Cancel

24

The installation process takes approximately 20 minutes to complete.

Click the default file settings. You must enter the IP address of the management
server and the port 1099.
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Start From Web Brower

1. Open a Web browser.

2. Access the Storage Navigator Modular 2 software from the browser.
Set URL = http:// <IP address of host>:23015/StorageNavigatorModular/

3 . Log i n . 3 User Login - Microsoft Internet Explorer
File Edit Yiew Favorites Tools  Hell '?
« User Name: system : |
+ Password: manager | Hitachi Storage Command Suite HITACHI

(C . Hitachi, Ltd,

’_ :.I g Local intranet h

25

Since this is the first time you are running Storage Navigator Modular 2, the Add
Array wizard appears and prompts you to add your storage system.
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Troubleshooting Installation

 Microsoft Windows Services
—To access, Start > Programs > Administrative Tools > Services
— HBase Storage Mgmt Common Service
— HBase Storage Mgmt Web Service
—HiRDB
— Storage Navigator Modular 2 Server

* The following command can be run to start and stop all required services:
hcmdssrv.exe /stop or hcmdssrv.exe /start

— The above mentioned command is located at the following folder:
C:\program files\hicommand\base\bin

Note: If the user is running Hitachi Storage Command Suite, these applications and
SNM2 are compatible, but you must stop their services in order to install SNM2.
Only one data base will exist, but a second instance will run for SNM2.

26

These services should be running on your PC to successfully run Storage Navigator
Modular 2.
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Configure

» Adaptable Modular Storage 2000 Family systems default Controller
IP settings:

— Controller 0/1
» User LAN port — 192.168.0.16/17 — factory default
* LAN1 port

— Controller 0/1

* Maintenance LAN port -10.0.0.16/17 — factory default
* LANO port

27
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Configure

1. Perform Initial Setup (The setup wizard is launched automatically.)
1. Set up email alerts.

Set up management LAN ports.

Set up front end host ports.

Set up spare drives.

Set up date and time.

o koD

2. Create and Map Logical Units to Host Servers
1. Create RAID Groups.
2. Create LUs.
3. Create host groups.
4. Map LUs to hosts and host groups.

3. Enable License Keys

28

Configuring the array is done in easy steps.
Initial setup.

Install any license keys (in most cases this is done at build center).
Create the RG/LU storage volumes.

Format the LUs.

Create any Host groups and setup.

AN o o

Map the LUs to your hosts.
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Initial Setup

Initial Setup

29

Hitachi Storage Navigator Modular 2 HITACH

* Initial Setup wizard guides you through the setup of E-mail alerts, LAN
Management ports, Front end Host ports, Spare drives, and Data and Time.

Logged in as: system Lagout

<] File4 Go« Help«
= Resources

[Arrays |
F Administration
b Settings

-~ PEEIE
3 @ Components
13 @ Sroups
3 @ Settings
1 % Security
» v Performance
& Alerts & Events

Refresh Information i Help

DF800M_85011251

DF&00M_85011251

Summary

Status QReadv Capacity of All LU 0, 0Me

Type DF200M Raw Capacity of All Drives 12.6TE

Serial No. 85011251 Controller 0 17216.0.230
IP Address

Array ID §5011251 Controller 1 172.16,0.231

Firmware 0330/C-M

Common Array Tasks

Following menu will help you for typical tasks, For further settings, please
use the tree menu,

Initisl Setup Instsll Licanse
Configur several iterns an the /Install Licenses of
array to make it ready to use. optional functions

© [Prograrn Products),

Creste Logical Unit and Mapping T . Update Firmware
ICreatE logical unit and mapping | Update the cantrol
easily, ¥ prograr in the array
from local file or
support website,

dy o
-ll
= Backup Wolume

Copy the selected volume to
' prevent data loss,

. - Check for Errars d Look at All Arvays

The Initial Setup is the very first step in configuring your array. The wizard enables
you to quickly set up your new storage unit for first-time use. It guides you through
setting up the management and the iSCSI ports, and email notification in case the

system detects an error.

1. From the Common Array Tasks window, click Initial Setup. The wizard
prompts you to set up an email alert, set management ports, set host ports and
set up spare drives and date and time.

2. Click Next to confirm the modifications you have made to the alerts.

3. Finally, click Next to confirm the modifications you have made to the
management ports.

4. Click Confirm.

®Hitachi Data Systems
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Initial Setup

* Set up E-mail Alerts
HSNM2 - Setup Array Wizard HITACHI

1. Introduction b 2. Set up E-mail Alert ¥ 2. Set up Management Ports b 4. Set up Host Ports B 5. Set up Spare Drive b
6. Set up Date & Time b 7. Confirm B 2. Finish

Select Disable or Enable for E-mail Error Report, When enabling, enter the required information in the text boxes,

If error is occurred in the array, the array itself will send E-mail to report the error to Send To Address{es) automatically.

* E-rnail Errar .
Report: * Dizable

" Enable

Dornain Marme: I

Mail Server Addreszs: I

Frarm Addrass: I

Send To Address: (1) I-I—0 ;I I

@F= |
Slew= i

Reply To Address: I

* Required field

[2Back] [Hent=| [Cancel]

30

Page 6-28 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Setup and Configuration of Hitachi Storage Navigator Modular 2
Initial Setup

» Set up Management Ports

HSNM2 - Setup Array Wizard HITACHI

1. Introduction b 2. Set up E-mail &lert b 3. Set up Management Ports b 4. Set up Host Ports b
5. Set up Spare Drive b 6. Set up Date & Time B 7. Confirm P 2. Finish

Erter the information for the network settings of managerment porks,

Management Ports

" Use DHCP * Set Manually

<€— Recommended

* IPud Address: '1?2.16.0.230

Controller 0 | *1Pv4 3ubnet Mask:  PBssosszsse | Be careful: if you leave this set to Auto and the port on the
IP switch is set to something other than Auto, then the
transfer speed will be equal to the setting on the IP
switch.

* 1Pud Default Gateway: [172.16.0.1

* Megotiation: IAuto ,l

' Use DHCP * set Manually

For example: Storage system port = Auto
Cisco IP switch port = 100Mb Full Duplex

* IPud Address: 172.16.0,23

Controller 1 * IPv4 Subnet Mask: 555 555.205.0

* IPud Default Gateway: [172.16 /4.1

Transfer speed will be 100Mb Full Duplex
* Megotiation: Iﬁ | I

* Required field

(eect) (e (Gancel) (i) |

31

Here you can modify the IP addresses of the controllers. Default for the Adaptable
Modular Storage 2000 family is dual controllers.
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Initial Setup

32

» Set up Host Ports

HSNMZ2 - Setup Array Wizard

1. Introduction b 2. Set up E-mail 4lert b 3. Set up Management Ports b 4. Set up Host Ports b
E. Set up Spare Drive P 6. Set up Date & Time P 7. Canfirm P 2. Finish

HITACHI

Enter the information for the host ports,

FC Ports

FC Ports

PortDA

PortOB

PortoC

PortOD

* Port Address:
* Transfer Rate
* Topalogy:

* Port Addrass:
* Transfer Rate
* Topalagy:

* port Address:
#* Transfer Rate
* Topalagy:

* Port Address:
* Transfer Rate

* Topology:

Foooer
[ooeer
[oooEr
[oooEr |

Portla

PortlB

PorticC

PortlD

* port Address: IW

* Transfer Rate: m

* Topaology: m
# Part Address: IW

#* Transfer Rate: m

* Topaolagy: m
# port address: IW

* Transfer Rate: m

* Topaolagy: m
* port Address: IW

* Transfer Rate: m

* Topaolagy: m

* Required field
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Fibre Channel Parameters

* Fibre Channel Configuration

— Fibre Channel parameters are set to the internal port and not to the physical
host connector.

— The Adaptable Modular Storage Port Address parameter is the request for a
Fibre Channel Arbitrated Loop Physical Address (AL_PA).

— The Topology Information parameter has two settings:
* Loop when direct-connected

* Point-to-Point (P-to-P is fabric mode and should be used when
connected to a Fibre Channel switch)

— The Transfer Rate parameter has four settings: 1Gb/s, 2Gb/s and 4Gb/s
(only with 4Gb/s hardware), and Auto.

Recommended setting: Set this parameter to the known speed of the
HBA or switch port.

33
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Initial Setup

Initial Setup

34

» Set up Spare Drives

HSNM2 - Setup Array

1. Introduction b 2. Set up E-mail Alert b 3. Set up Management Ports b 4. Set up Host Parts b
5. Set up Spare Drive P 6. Set up Date & Time b 7. Confirm P 2. Finish

Wizard HITACHI

Select spare drive in available drives,
iz necessary to same drive type [SAS or SATA) and rmore capacity of a broken drive,

Instead of a broken drive of RAID group, a spare drive use to keep RAID level It

Spare Drive: 5 B
Available Drives

Tray =
[ils}
oo
[ils}
oo
[u]u}
oo
oo
oo
oo

O.0:O00:0:.0:0:0:0:00

oo

Rows,-"Page:lﬂ | Pagell_of 1
Drive Drive Type Drive Capacity 1=
aa SATA SO0GE
o1 SATA S00GE
0z SATA SO0GE
o3 SATA SO0GE
04 SATA S00GE
o3 SATA S00GE
0& SATA S00GE =
a7 SATA SO0GE
og SATA S00GE
13 SATA SO0GE -

[< Back]| [Mext=| [Cancel|
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» Setup Date & Time

HSNM2 - Setup Array Wizard HITACHI

1. Introduction b 2. Set up E-mail alert b 3. Set up Management Ports b 4. Set up Host Ports b
5. Set up Spare Drive # 6. Set up Date & Time F 7. Confirm kb &, Finish

Enter the informmation to set date and tirme, When vou select manually, enter the requested information.

* DatedTime:
{* Set Autornatically

 set Manually: Date: I2009 l."IDS by [
Tirme! |16 :|42 :|24

[ Keep current setting

* Required field

[<Back] [Nth>] [Cancel]

35
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Enable License Keys

» Used to unlock Program

‘A http://10.0.0.1:23015 - Hitachi Storage Navigator Modular 2 - Microsoft Internet Explorer’

| Fie Edt View Favortes Tooks Help

Products (PPs)

— Cache Partition Manager
(CPM) feature

|Googeflc-
Hitachi Storage Navigator Modular 2

4] File4 Go4 Helps

o Biv | 13 sookmarise | D Popups okay | B check v Autolink

1 auterll 2 () Settings

HITACHI
Logged in as: systam

— Cache Residency Manager
feature *

— LUN Manager
— Modular Volume Migration
— TrueCopy software

— TrueCopy Extended
software

— Shadowlmage software

— Copy-on-Write Snapshot
(COW) software*

— Account Authentication*
— Audit Logging
— SNMP

= Resources
» Administration
¥ Settings

- DEEIIIESTT]
+ [ Components
+ [ Groups
+ [ Replication
» [ Settings
» [y Security
& Alerts & Events

DF800M_85010014

DF800OM_85010014

Summary

Status @ready Capacity of All LU 0.0MB

Type DFBOOM Raw Capacity of All Drives 1.3TB

Serial No. 85010014 Controller 0 10.3.21.28
IP Address

Array ID 85010014 Controller 1 10.3.21.29

Firmware 0832/B-M

Common Array Tasks

Following menu

il ol pou for typical ok e n T

Setup Install License
evaral items on the arr:

resdy to use.

Backup Volume
Copy the selected volume to prevent

.
' data loss.
Cl or

* These PPs require a reboot of the array when installed. Also, Copy-on-Write Snapshot and Cache
Partition Manager will not load at the same time: COW will load and you will have to manually install CPM.

36
In most case these will be installed at the build center, but may or may not be
enabled for use.
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» Two methods of entering license keys:
— Enter an individual 48-character key
— Use the Product License Key file (.plk) and install multiple files at once

» Keys can be installed, de-installed, or features can be enabled or
disabled.

HSNM2 HITACHI
Install License

License Property

Enter the information for the licenze to be installed.

= Key File: | Brawse... I

Input the Key File Name,

*Install with:

 Key Code: |

Input the Key Code,

* Required field

37
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Lab Project 3: SNM2 Installation and Initial Setup

« Timing and Organization
— Time allotted to complete the project: 60 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes

— The class will be split into lab groups and will perform the lab project on the
lab equipment assigned to them by their instructor.

Notes:

» Beginning with this lab project and through the remaining lab projects, it is important that
each lab project be followed and completed as written. The reason for this is to insure
that conditions and configurations created by one lab projected are in place at the beginning
of a following lab project. The array configuration is built upon as the course
progresses and in order for all the lab projects to flow smoothly, the expected configuration
must exist.

+ This does not mean that you cannot experiment, but remember to leave your array in the
condition specified at the end of each lab project, and please remember that specific time
limits have been set to insure all material of the course is effectively covered.

38
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Lab Project 3: Objectives

» Upon completion of the lab project, the learner should be able to do the following:
— Install the correct Java JRE on your management server

— Configure the Java Runtime Parameter so Storage Navigator Modular 2
(SNM2) clients can utilize the Advanced Settings function of SNM2

— Install SNM2, creating the SNM2 Management Server on your assigned lab
management server

— Initialize and set up the storage system for first time use
— Register your assigned storage system with SNM2
— Install Program Products license keys

— Create new User accounts and assign role permissions

39
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RAID Groups Logical Units Creation

* RAID Groups can be created in two ways:

— Automatic Selection of disk drives

» Takes drives in numerical order, skipping over unlike drives
— Manual Selection of disk drives (HDD roaming)

» Drives can be selected at random.

* You cannot select drives of different densities.

* You can select drives with different RPMs.

* Logical Units (LU) can be created in two ways:

— Create LU (one at a time)

+ Automatically: User specifies the size, SNM2 creates LU from
available free space.

* Manually: The user selects one or more segments from a list of
available free space segments.

— Create and Map Volume Wizard (create several LUs at once)

40
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RAID Groups versus Parity Groups

» Example of three RAID Groups
— RGO = RAID 5 (4D+1P)
— RG1=RAID 5 (4D+1P)

— RG2 =RAID 5 (14D+1P) SP = Spare Drive

RG2

S o v [

RGO RG1 RG2

[ e )

When creating an RG, Hitachi Data Systems strongly recommends a 1-to-1 relationship between
the RG and Parity Group to avoid any potential performance problems or recovery issues:

1. During a failure condition, there may be an impact to multiple workloads sharing the RAID
Group, even if the LUN resides within the Parity Group that is not sparing out an HDD.
2. The space is concatenated, which means that a LUN may span the two Parity Groups within

the RAID Group, thereby increasing the possibility of parity generation overhead.

41

* The building block for a RAID group is a parity group. The building block for
parity group is a physical disk.

* 4D+1P refers to the layout of a parity group.

* Keep the ratio of RAID Group and parity Group at 1-to-1.
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LU Configuration

» LUs are slices from the user data area of a RAID Group
— 3 LUs form RGO

— 1 LU from RG1
e Maximum LUs
— Model 2100 = 2,048

— Model 2300 = 4,096
— Model 2500 = 4,096

el e R e e

LUo

LU1

42
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Creation of RAID Groups

HSNM2 HITACHI

Create RAID Group

RAID Group Property

Enter the information for the RAID group to be created,

* RAID Group: [oop

From 0 to max (depend on =ach aray model)

| 1. Click on RAID Groups. | | wuoiee: g
Parity Group: m

# Mumber of [

Parity Groups:
i P=" From 1 to rmax (depend on the number of drives)

3. Select the desired configuration
and then click OK (see next slide).

= = Drives: )
Hitachi Storage Navigator Mddular 2 F futomatic Ssl=cions | payeType:  [gps S
<] 4 Go4 Help4 Crive Capacity: [30068 ,I
-
= Resources - g DF3005_53p11456 F mws/page=m | Dagell—ofz
CrTa— B coreenfrs | ¢
@ o & Il Tray & HDU Drive Type Status e
if g - roups
Adedministyation oo oo SATA (S00GB)  Cut of RAID Group
b Settings
2 Host Groups r oo o1 SATA (S00GB)  Cut of RAID Group
=
» [ Replication oo oz SATA (S00GB)  Out of RAID Group
v [k Settings I~ oo 03 SATA (SO0GB)  Out of RAID Group =
b % Power Saving (Eilter] [ Fifrer off]
» % Security * Raquired field
» W Performance
& alerts & Events

2. Click on Create RAID Group.
4

3

43

®Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 6-41



Setup and Configuration of Hitachi Storage Navigator Modular 2
Example of Three RAID Groups

Example of Three RAID Groups

RAID Groups

DFE005_53011456 = Groups = RAID Groups

RAID Groups ” Lagical Units |

Rnws,-’Page:IZS vl | Pagell of 1

Capacity

I~ RAID Group -~ RAID Level Drive Type
Total Free

M Eooo RAIDS(4D+1P] 1.0TE 1.0TE sasS

M Eom RAID1+0(2D+20) 535788 535.7GB  SAS

M Eooz RAIDS[3D+1P] 1.3TB 1.3TB SATA

1| | »
T N T EE
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Create Logical Unit Automatically

- g CF8005_83011456
] @ Cormponents

3 @ Replicgtion
» @ Settings

v % Powsf Saving

PMPB

i alefts & Events

1. Click on RAID
Groups.

45

Refresh Information

RAID Groups

DFS005_583011456 > Groups > RAID Groups

RAID Groups Logical Units

2. Click on Logical Units. |

Rows,-’Page:I?S vI | Pagell of 1

= RAID Stripe Cache
T  LUN:- Capacity B RAID Level Size Partition
[ QUDDD 1.0GE ooo RAIDS(4D+1P)  256KB 01

| 3

| Greate LU ] | Format LU | [ elete LU | [ [ Change LU Capacity | || [Eilter [ Filter Off |

3. Click on Create LU (see next slide). |

®Hitachi Data Systems
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— 5. Click on Advanced to set additional parameters (see next slide).

HSNM2 HITACHI

Create Logjcal Unit

Logical Unit Pr¢perty

Enter the informafion for logical unit to be created.

Basic ” Advanced |

* RAID Group IDDD ,I

*LUN ¢ )

Frarm O to max (depend on each array madel)

* Capacity |1| IGB ;I
Frorn 1MBSGE/TE/Block to max (depending on the armount of free space)
Select ALL to assign the maximum free space in the selected RAID group.
Select RS ALL to assign all free space for the selacted RAID group.

‘/ * Required field

| 4. Select the desired Basic parameters.

46

HSNM2 HITACHI
Create Logical Unit

Logical Unit Property

Enter the infarmation for logical unit to be created.

:IBasic [—‘M,anced P 6. Select the desired Advanced parameters.
stips Size s e Set Automatically is covered in this module.
Format the Lagical Unit : [ ves Set Manually is discussed in next module.

Select free space:

% Set Autarnatically

" Set Manually Uzed free space

Free Space
to create logical unit : p

T  No.o Capacity

Note: If the Cache Partition Manager [ | eooo 1078
feature is installed, then additional
parameters will be available to select a U,g;;ﬂcaﬁuu”nffffeate TS
partition that the new LU will reside in.

Frorn O to rax (depend on each array
rmodel)

Az the need arises, Unused small LUN
is used in order frorm specified LUN,

i 7. Click OK (see next slide). ':
Cancel

* Required field

47
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Map LU to Host Group

HSNM2 HITACHI

Create Logical Unit

@The logical unit was created successfully.
You can select the next operation from the following or click Close.

Create more logical units by repeating the same steps, [ Create Mare LI ]

Assign lagical units to an existing haost group,

FCPort @ pa O 08

© 1a O 1p
Host Group IDDD:GDDD;I [ Add to Host Group
Aszign logical units to a new host graup, [ Craate Host Group ]

After the LU is created, you have the option to assign it to a Port and/or Host Group.

Host Groups, Host Group Security, and LU Mapping are discussed later.

48
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Example of Several LUs

Refresh Infarmation § Help

- § oFeoos_s3011456 | RAID GI’OLIpS
» [B Components DFE00S_83011456 = Groups = RAID Groups
- @ Groups
li% Rl Gioubs RAID Groups Logical Units |
= Host Groups
3 @ Replication RDWS.!’PBQE=I25 j' [ pagell_Of 1
» [k Settings . [ LUN-~  Capacity RALD RAID Level SALiRE Lache
. ? Power Savwing Group Size Partition
v [y Security [T [(ZJoooo  1.0ae oon RAIDS(4D+1P)  256KB 01
» v Performance T ‘jooor  1.06B oon RAIDS(4D+1P)  S1ZKB oo
& Alerts & Events [T iZJoooz  135.3MB 00z RAIDS(3D+1P)  64KB oo
M (—Joooz  1.0ae ooz RAIDS(ZD+1P)  256KE o1
[T [(—Jooos  1.0@e ooz RAIDS(3D+1P)  256KB oo
T ‘ZJooos  1.06B ooz RAIDS(3D+1P)  256KB 01
4| | »
[Create LU] [Format LU] [Delete LU] | [Change LU Capacity] | [Filter] [ Filtar Oﬁ']
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Create & Map Volume Wizard

* Flow of the Wizard

HSNMZ2 - Create & Map Volume Wizard HITACHI

AMS2100_83011456

AMSZ100_83011456

1. Introduction b 2. Create or select RAID group b 3. Create or select logical units b
4. Create or select host group/iSCSI target B 5. Connect to hosts b 6. Confirm b

Summary 7. Finish

Status QReady Capacity Reviaw the steps below to undarstand the process of creating logical units and mapping them to
hosts, Click Mext to start the wizard,

Type AMSZ100 Raw Cap

Serial No. ©301145¢ IPv4 The create & map volume wizard will help you create logical units to add to

] i il
Array ID 23011456 Address ‘ii hosts so the hosts can start using the storage easily

H 1. Introduction
Firmware 0282TALS IPvE

Address . Create or select RAID group

. Create or select logical units
Common Array Tasks

. Create or select host group/iSCSI target
The following rmenu helps you perdorm typi

please use the array tree menu,

Initial Setup
Configure zeveral ite
to make it ready toffe,

Create Logical Unit and Mapping
JI
i

. Connect to hosts

. Confirm

i NI B S SN R

. Finish

Create logical unit and mapping
eazily,

Cancel
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The flow is greatly improved from previous Hitachi modular systems.
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» Second screen — Create or Select RAID Group information

HSNM2 - Create & Map Volume Wizard HITACHI

1. Introduction b 2. Create or select RAID group P 3. Create or select logical units b
4, Create or select host group/iSCSI target B 5. Connect to hosts B 6. Confirm b
7. Finish

Create a new RAID group below or select from previously a created RAID group, Click Mext to cantinue.

* RAID Group @
* |Create 2 new RAID group Drive Type SAT

RAID Level : IRAIDE ,I

Cambination : |4D+1P ;I

Optional settings allow the
€— user to identify how the

" |Use an exizting RAID group | IRF\ID Group 000 ,I RAID Group iS configured
— Crive Type ! SAS

RAID Level 1 RAIDS

Cambination : SD4+1P

* Required field

[<Back] [Neﬂt::-] [Cancel]
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» Third screen — Create or Select Logical Units
HSNM2 - Create & Map Volume Vizard HITACHI

1. Introduction b 2. Create or select RAID group P 3. Create or select logical units F 4. Create or select host group/iSCSI target b
5. Connect to hosts b 6. Confirm b 7. Finish

Configure logical units o rmapping, Click Next to continue,

* Logical Units

% Create many logical units Lagical Unit Capacity : lw— -
Murnber of Logical Units : |1—
LUs are all the same
size in Giga Bytes.

" Create one logical unit o assign ene of the maximum free space in the selected RAID group

{© Create one logical unit to assign all free spaces of the selected RAID group

Existing logical units

Rnws,-’Page:lﬂ [ Pagelﬁ_ofl]

] LUN & Capacity E?;Ep RAID Level Drive Type Assigned to host

Based upon the input from the previous screen, a list of LUNs
will be displayed if an existing RAID Group was selected.

[Filter [ Filrer off|

* Required field

[=Rack] [Ment>] [Cancel ]
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53

* Internal procedure used for creating LUs:

On what RAID group will the LUs be created?

RAID Configuration Specification

An existing RAID Group with enough
space is available.

No usable RAID Group available.

No usable RAID group, and not enough
unused HDDs for a new RAID Group.

LU or LUs will be created on the existing RAID
group or you can select from a list of existing LUs.

You can create a new RAID Group from which a
new LU or LUs will be created.

The wizard will not allow the operation.
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» Fourth screen — Create or Select Host Group
HSNM2 - Create & Map Volume Wizard HITACHI

1. Introduction b 2. Create or select RAID group b 3. Create or select logical units k
4. Create or select host group/iSCSI target b 5. Connect to hosts b 6. Confirm b 7. Finish

Create a new host group below or select from an existing host group, Click Mext to continue.

Major improvements relative to the AMS/WMS Wizard. [
* You can now create a Host group
* You can specify an existing Host Group

* Port = oa O o
[SEEV- RN ST )

* Host Group @
% Create a new haost group ! Host Group Mo : m

Frorm 1 to 127

Marne @ IGDD?
32 characters or less (alphanumeric charactars,
L, et e, e s gt
o e e L S space).

Platforrn ¢ Inot specified vI
Middleware: Inotspeciﬁed vI

™ Use an existing host group @

Host droup & (0005000 =

* Raquired field

[=Back] [Mext=]| [Cancel |
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Before you can create a Host Group, you must enable Host Group Security for the
front end FC ports.
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* Fifth Screen — Connect to Host Groups (LUN Mapping)
HSNM2 - Create & Map Volume Wizard HITACHI

1. Introduction b 2. Create or select RAID group B 3. Create or select logical units k
4, Create or select host group/iSCSI target B 5. Connect to hosts b 6. Confirm B 7. Finish

Chaoose how you would like to connect to a hosts, If vou want multiple hosts to se2e these valumes, selec Allow
rmultiple hosts to connedt to configure the host group, Click Mext to continue.

Hosts | petected hosts

RDwsfPage:IQS vl | Pagell of 1

[T | Nickname Port . Port Name

I- oA 10000000C24RE750

This is new relative to the AMS/WMS Wizard.

If any hosts are connected to the Fibre Channel ports, you can select which
hosts to attach the LUNs to (LUN mapping).

[{Back] [Neat}-] [Cancel]
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Normal RAID Group 1/0 Operations

I/O Operations — Normal

2y

~J T

@%PI

T
:

Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Dlsk1Drlve DlstDnve Dlsk Drive Dlsk Drive
1 2 3 4 5
RAID 5 (in the case 4D+1P) ﬁ RAID 1+0 (in the case 2D+2D) ﬁ
A/B,C ... :data E E E E /@ /@' é /@'
A, B, C :mirror data Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive D|sk Drive
1 2 3 4 5 6 AN /
RAID 6 (in the case 4D+2P) RAID 1
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RAID Group 1/0 Operation on Drive Failure

* 1/O Operation on Drive Failure

Lc | o ] [rp]
—3 — 7 7
a < B
Disk Drive Disk Drive  Disk Drive  Disk Drive  Disk Drive Disk Drive  Disk Drive  Disk Drive  Disk Drive
1 2 3 4 5 1 2 3 4
RAID 5 (in the case 4D+1P) RAID 140 (in the case 2D+2D)
A/B,C  :data
P ... * parity data
A,B,C  :mirror data
Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive  Disk Drive
1 2 3 4 5 6 1 2 s
RAID 6 (in the case 4D+2P) RAID 1
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Sparing Out

» Two methods exist that support the sparing-out of RAID Group data:
— Correction copy

* Occurs when a drive in a RAID Group fails and a compatible spare
drive exists.

» Data is reconstructed on the spare drive.
— Dynamic sparing

» Occurs if the online verify process (built-in diagnostic) determines that
the number of errors has exceeded the specified threshold of a disk in
a RAID Group.

» Data is moved to the spare disk (a much faster process than
reconstruction).

58

An AMS 2000 system supports up to 30 Spare Drives. Any disk can be configured as
a spare drive. However, there are certain rules such as size, FC, and SATA mix.
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Correction Copy

1/0is acceptable

== Sa=y=ru

Gl =l

Disk Drive Disk Drive  Disk Drive . Disk Drive  Disk Drive ~ Spare Disk

RAID 5 (in the case of 4D+1P)

1/0is acceptable

A,B,C - :data
P : parity data
A,B,C- :mirror data

Controller

(= =D (=> B
Y & H &= ©
Disk Drive  Disk Drive  Disk Drive | Disk Drive | Disk Drive Spare Di

sk

RAID 6 (in the case of 4D+2P)

1/0is acceptable 110 is acceptable

| Controller | Controller

e

He ) 5 60H6 %

Disk Drive = Disk Drive ~ Spare Disk 5 Disk Drive  Disk Drive  Disk Drive ; Disk Drive ~ Spare Disk
RAID 1 RAID 1+0 (in the case of 2D+2D)
59
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Dynamic Sparing
Dynamic Sparing
Disk drive in which a number of error
I/O is acceptable. occurrences has exceeded the specified value. A, B, C---- ; data
P ; parity data
V
Controller Q—> |—>
/\
5 8 5 = =
Disk Disk Disk Disk Disk Spare
drive drive drive drive drive disk
60
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Copy Back

Copy Back

VO is acceptable A failed disk drive is replaced A B,C- ; data
; parity data
Controller F <—| <:ﬂ

Z

.@@ﬁﬁ

Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Spare Disk

Note: The Copy Back operation is controlled by the Spare Drive Operation Mode
parameter. This parameter has two settings:

Variable (the default) = No copy back
Fixed = Copy Back
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In case a copy is required, the system simply copies the data from the spare disk that
was being used to the new replacement disk C in this example.
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No Copy Back

No Copy Back

IO is acceptable The dynamic sparing or correction copy AB,C- ; data

P ; parity data
Controller (> e m
3 <
3

5 % BB 5 &

Disk Drive Disk Drive Disk Drive Disk Drive Disk Drive Spare Disk

A failed disk drive is replaced
1/0 is acceptable

JL

Controller

= & O O & o

Disk Drive Disk Drive Spare Disk Disk Drive Disk Drive Disk Drive

Note: The Copy Back operation is controlled by the Spare Drive Operation Mode
parameter. This parameter has two settings:

Variable (the default) = No copy back
Fixed = Copy Back
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If the HDD Roaming rules allow this process, after a dynamic sparing process or
correction copy, the spare disk will become a permanent member of the RAID
Group and a copy back will not occur.
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Setting Spare Drive Operation Mode

1. Select Advanced Settings from the Settings
mentl.
itachi Storage Navigator Modular 2

<} File 4

Go 4

Help 4

zxplorer

= Resource

4 Arrays

- g AMS2100_83011166
» @ Components

3 Bf Fower Saving
3 I@]] Security
v | Performance

& nlerts & Events

Advanced Settings

AMS2100_83011166 = Settings = Advanced Settings

P 3 Groups
b Administration % |'p . | Advanced Settings -
i 3 Replication H H
> Settings P . 2. Click Open Advanced Settings. |
- @ Settings Advanced Settings
) Operste the advanced setgffas of subsystern.
% FC Settings
Bp spare Drives In this window, you can custemize parameters,
EQ Licenses which are related to detail fundtions
. and license functions of this array,
% Command Devices
&) LU HSNM2  \ HITACHI
iy Lan
33) Firmware
@Efmawl Alert XY oo_con B
, i B configuration Settings Itern Comment

£5) Performance

B2 Mapping Guard
% Parity Correction
& Cache Residency
Cache Partition

1

3. Select Configuration Settings and
then click Set (see next slide).

Configuration Settings

Setthe configuration of subsystem.

Access Mode

Setthe mapping mode to enahblefdisable.

J|Performance

Acguire the performance information.

JMapping Guard

Setthe mapping guard to enablefdisable.

Farity Correction

Carrectthe logical unit.

Cache Residency

Setthe Cache Residency infarmation.

Cache Partition

Setthe Cache Partition information.

Close |’
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Configuration Settings | x|

Array Unit IMSZlDU_SSUlllGG

{ 4. Click the Restore Options tab.

ystern Parameterl Port Opt\onl Restore Options § Online Verifyl Constitutel FormatModel

" Single Mode Dual Active Made

Im Artay Unit [AN52100_83011166 N
W Bootomlonsl Systemn Parameterl Port Options

Online Veriﬁrl Constitutel Format Mode

 Background * Intetleave (Normaly { Interleave (Priar)

° Manual ' Auto

|0 xoms 0_| 255 (¢10ms)
IJ. *128Blocks 1_} a11 {x128Blocks)

i Execute (ReadMrite & Online Yerify) ¢ Execute (ReadMWrite) ¢ Do not Execute

@ Variable  Fixed

5. Select Variable or Fixed:

Variable = Replaced failed drive becomes the spare (no-copy back).

Fixed = Data is copied back from spare to the replaced drive.

6. Click Apply —_— Apply Reset |
Close |
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Setting Drive Restoration Mode

Configuration Settings [ %]

Array Unit IMSZlDD_SSDlllSS

BootOptionsl Systern Parameterl Port Options | Online Verifyl Constitutel FormatMDdel

CCULLEEN — Backoround = Interleave (Narmal) ¢ Interleave (Prion 2. Select Drive Restoration:
© Manual @ Auto <€ Auto (the default)
|
[o xaoms o} 255 (¢ Wi Manual (not supported)

Il ¥128Blocks 1_{ A11 {¥128Blocks)

& Execute (Readirite & Online Yerify)  Execute (Read/®rite) ¢ Do not Execute

& ‘ariable ¢ Fived

1. Select the desired Drive Restoration Mode:
Background Restoration is performed at a free time when no
host 1/0O is performed (can be very slow).
Interleave (Normal) Restoration is performed regularly at fixed intervals
with priority given to host I/O (the default).
Interleave (Prior) Restoration is performed regularly at fixed intervals
with priority given to the restoration.

3. Click Apply —_— Apply | Reset |
Close |
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Lab Project 4: Basic Operations

» Timing and Organization
— Time allotted to complete the project: 60 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes

— The class will be split into lab groups and will perform the lab project on the
lab equipment assigned to them by the instructor.

66
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Lab Project 4: Objectives

» Upon completion of the lab project, the learner will be able to do the following:

— Create several RAID Groups specifying different RAID levels and disk
combinations using both Automatic and Manual selection of the disk drives

— Delete a RAID Group
— Manually create several Logical Units of different sizes.

— Delete a Logical Unit

— Set the Spare Drive Operation Mode to fixed (copy-back function)
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Host Connectivity Basics

* Basic steps for connecting the model 2000 systems to open systems
hosts:
1. Verify that the host has a compatible OS and HBAs
» Required patches and software are installed.
* HBAs are running with the correct version of firmware.
* You can refer to HiFire for this information.

Connect ports to HBAs (direct connect - loop) or Switch (point-to-point)
Set correct Topology and Transfer Rate for each HBA and AMS 2000 port
Verify Fibre Channel Link and Login

Enable Host Group Security on desired storage system ports

Create RAID Groups and LUs

Create Host Groups and associate the correct HBA WWNs to each Host
Group

Map Internal storage system LUs to Host Group LUs
. Verify the Host detection of LUs and prepare LUs for use

NOo ook oDb

© ®
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Host Groups and LUN Mapping

69

Host Groups allow for the Heterogeneous Multi-Host Connections.

LUN Manager is the Program Product that manages access paths between hosts
and logical units for each port.

lllegal access to LUNs from any host system can be prevented using the LUN
Security feature.

Host Group is a virtual port created on the physical port.

— Host Group can be tuned to the connected host OS.

— Each physical port has one default Host Group (Host Group 000).
Internal LUs are mapped to a Host Group as Host LUNs.

— Two of more hosts that require a LUN 0 can be connected to the same port.

Page 6-66 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems




Setup and Configuration of Hitachi Storage Navigator Modular 2

Host Groups
Host Groups
* Members of a host group should
be the same platform (OS). AMS 2000
« Max 128 host groups per port Host LUNs . Internal : RAID
Logical Units mapped to the port Logical Groups
« Max 2048 LU paths per host group and accessible from the host Units

group.

Each Host

can reuse
numbers.
host group 00

Each Host Group

Each Host Group
supports a single

HBA is
identified by

LUN WWPN.

1
host B

(HP-UX)

(HP-UX)
5
host group 01 - aQ
(%] —
?S%Teétrisc) 1598
s |2
host group 02 i

host D

(Windows) | (Windows)

_|

LUN = Logical Unit Number
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Host Group Security (LUN Security)

7

-

[ LUN security: Disabled

I

Host group 000

* Only one host group per port.

* Only single platform hosts can
be connected.

* All hosts connected to this port
can access all LUs.

\

<default>

~

%

/

‘ LUN security: Enabled

I

* Multi-host groups can be added
to the port.

* Thus, multi-platform hosts are
supported.

« WWN based access security
\_ (WWPN of the HBA).

Host groups

~

J

To protect mission-critical data in your disk storage system from unauthorized
access, you should implement LUN security. LUN security allows you to prevent
unauthorized hosts from either seeing or accessing the data on the secured LU. If
LUN security is applied to a particular port, that port can only be accessed from

within its own host group (also known as a host storage domain). The hosts cannot

access LUs associated with the other host groups.
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Host Group — Options Settings

* Options Settings
— Platform:
« HP-UX, Solaris, AlX, Linux, Windows, and VMware
* not specified is the default
— Middleware:
» VCS and TruCluster
* not specified is the default

Note: Refer to the System Parameter section of the latest Maintenance Manual or the
Adaptable Modular Storage 2000 Family Host Installation Guides for a complete list of
all options, settings, and combinations.

72

VCS = Veritas™ Cluster Server

TruCluster = HP high availability cluster server

®Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 6-69



Setup and Configuration of Hitachi Storage Navigator Modular 2

Host Group — Common Settings

Host Group — Common Settings

Connection Settings:

Standard Mode

I/IF Specifications

(standard)

» The following describes the I/F specification and purpose of the

Purpose

Open VMS Mode

Exclusive format
on Inquiry(83H) byte0
data for Open VMS

Necessary to connect
Open VMS

3 | TRESPASS Mode

Add LU ownership
information to Inquiry
byte0 data

Necessary to connect
Sequent, egenera,
VVM V3.0SP1/V3.1

4 | Wolfpack Mode

Adjust management of
SCSI command to
MSCS

Necessary to connect
MSCS

73
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Host Group — Additional Settings

» Additional Settings

When the Platform or Middleware settings are selected, corresponding Additional

Setting parameters are set automatically.
No. Mode

1 HP-UX Mode

This mode makes LUs, whose LU numbers are 8 up to 63,
recognized when the subsystem is connected to the HP server.

Purpose

Set it when the fence level of TrueCopy remote replication is
2 | PSUE Read Reject Mode used with Data and the pair status suppresses the read access
to P-VOL at the time of PSUE transition.

Mode Parameters Changed
Notification Mode

Unit attention (06/2A00) is reported.

4 NACA Mode

Supports NACA (Normal Auto Contingent Allegiance) that is a
standard on SCSI-3.

Task Management Isolation Set it when the own port also does not reset the command
5 : . . .

Mode while another port received the command reset instruction.
6 | Unique Reserve Mode 1 Supports Persistent Reserve command.

7 Port-ID Conversion Mode

This mode enables Port-ID that reported by Inquiry command
is converted. Do not set it usually.

74
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Connecting to the Host

+ Additional Settings

No. Mode Purpose
8 Tru Cluster Mode When using Tru Cluster, set this mode.
. This mode enables each LU to be assigned a unique DID in the
. Product Serial Response Mode SUN Cluster 3.0 system.
This mode allows each port of same array to respond as the
10 Same Node Name Mode same World Wide Node Name.
11 CCHS Mode CCHS convert Mode
Inquiry Serial Number Conversion | This mode enables the serial number that is reported by the
12 Mode Inquiry command to be converted. Usually, do not set it.
13 NOP-In Suppress Mode This mode suppresses that NOP-In transmission.
14 S-VOL Disable Advanced Mode When using C2NAS, set this mode.
75
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View Host Group Parameters

< arrays (Feir ]
- @ amszino_ssoiase | DO1:Windows_Port_0A
4 @ Components AMSZ100_83011456 » Groups = Host Groups = 001:Windows_Port_0DA
- @ Sroups
By RAID Groups Summary
= oups Name ia]00L1:windows_Port_0A Platform windows

> (@ Replication Port oA Middleware not specified

3 @ Settings

3 |@j]S'alc:urit\,r WS ” Logical Units [ Options

» P Performance Common Setting standard Mods

=) alerts & Events
Enable HP-UX Mode Mo
Enable PSUE Read Reject Mode Mo
Enable Mode Parameters Changed Motification Mode | Mo
Enable NACA Mode Mo
Enable Task Management Isolation Mode Mo
Enable Unique Reserve Mode 1 Mo
Enable Port-ID Conversion Mode Ma
Additional Setting Enable Tru Cluster Mode Mo

Enable Product Serial Response Mode Ma
Enable Same Node Name Mode Mo
Enable CCHS Mode Mo
Enable Inquiry Serial Number Conversion Mode Ma
Enable NOP-In Suppress Mode Mo
Enable 5-¥OL Disable Advanced Mode Mo
Enable Discovery CHAP Mode Mo

76
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Edit the Host Group Parameters

- {0 Amseto0_saniese | O01:Windows_Port_0A

v [@ Companents AMSZ100_3011456 = Groups = Host Groups = 001:Windows_Port_0A See next slide
- @ Groups
i RAID Groups Summary
B Ho ps Wame w]001:windows_Por_04 Platform Windows

» (@ Replication Port DA Middleware not specified

3 @ Settings

3 % Security WA = ” Logical Units Options

3 M Performance Common Setting Standard Mod:a

& dlerts & Events
Enable HP-UX Mode Mo
Enable PSUE Read Reject Mode Mo
Enable Mode Parameters Changed Notification Mode Ho
Enable NACA Mode Mo
Enable Task Management Isolation Mode Mo
Enable Unique Reserve Mode 1 Mo
Enable Port-ID Conversion Mode Mo
Additional Setting Enable Tru Cluster Mode Mo

Enable Product Serial Response Mode Mo
Enable Same Node Name Mode Mo
Enable CCHS Mode Mo
Enable Inquiry Serial Number Conversion Mode Mo
Enable NOP-In Suppress Mode Mo
Enable S-¥OL Disable Advanced Mode Mo
Enable Discovery CHAP Mode Mo

7
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[

WS ” Logical Units ” Options |

Selact ar check aptions for host group.
Wwhen Platfarm or Middlewars is set, Mode Setting follow autarnatically,

Platfarm: IWindows ,I Middleware: Inot specified ,I

Mode Settings:

cornron Setting: IStandard Maode -I

Additional Setting:

Enable HP-UX Mode:

Enable PSUE Read Rejed Made:

Enable Mode Pararmmeters Changed Motification Mode:
Enable MACA Made:

Enable Tazk Management Isolation Mode:

Enable Unique Reserve Mode 1:

Enable Port-ID Conversion Mode:

Enable Tru Cluster Mode:

Enable Product Serial Response Mode:
Enable Same Mode Mame Mode:

Enable CCHS Mode:

T
<

Enable Inquiry Serial Number Canvarsion Mode:

78
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World Wide Names

» Adaptable Modular Storage World Wide Names (WWNs)
— Each Hitachi storage system sets its own WWN for each port.
— Each WWN is the result of the following:
» Specific bits are determined by the storage family and model.
* The system serial number is part of the WWN.
* The last digit of the WWN identifies the port.

79

Page 6-76 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Setup and Configuration of Hitachi Storage Navigator Modular 2
World Wide Names

The first three digits identify the model, the last five digits the Serial Number:

830XXXXX = model 2100 For Example: 8501125110 (a decimal value)
850XXXXX = model 2300
870XXXXX = model 2500

11251
+ 10000 (add this offset)

21251

WWN

50060E8010453030

16
v
Fixed
Model Refers to the physical

descriptor

Serial Number

FC Host Connector Port
2 =2300 In Hexadecimal See next slide
4 =2100
0 =2500

80
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2100 2300 2500

CTLO PortA=0 CTLO PortA=0 CTLO Port A= 0
CTLO Port B = 1 CTLO Port B = 1 CTLO Port B = 1
CTL1 PortA=2 CTLO Port C = 2 CTLO Port C = 2
CTL1 PortB =3 CTLO Port D = 3 CTLOPort D=3
CTLO Port E=4

CTL1 PortA=4 .

CTL1 PortB=5 CTLO Port G = 6

CTL1 Port C =6 CTLO Port H = 7

CTL1PortD =7 CTL1 PortA= 8

CTL1 PortB=9

CTL1 Port C =A

CTL1 PortD =B

CTL1 PortE=C

CTL1 Port F =D

CTL1 PortG=E

CTL1 PortH=F
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Fibre Channel Parameters

* Fibre Channel Configuration

— Fibre Channel parameters are set to the internal port and not to the physical
host connector.

— The Adaptable Modular Storage Port Address parameter is the request for a
Fibre Channel Arbitrated Loop Physical Address (AL_PA).

— The Topology Information parameter has two settings:
* Loop when direct-connected

* Point-to-Point (P-to-P is fabric mode and should be used when
connected to a Fibre Channel switch)

— The Transfer Rate parameter has four settings: 1Gb/s, 2Gb/s and 4Gb/s
(only with 4Gb/s hardware), and Auto.

Recommended setting: Set this parameter to the known speed of the
HBA or switch port.

82
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Host HBA Persistent Binding

* If your host systems are connected to a Fibre Channel switch, HDS
strongly recommends that host HBA Persistent Binding be configured.

— User associates WWPN of the connected storage array port to a specified
Target ID (TID).

— LUNSs are identified and associated to the TID.
— Binding prevents the TID from changing when devices join or leave the fabric.

— If the TID changes, the host will lose access to the LUNs on that path.

83

Persistent Binding is also known as LUN mapping or mapping.
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HSNM2 Procedures

» General operation flow

* Create DP Pool

» Create Logical Unit (Virtual-LU)

* Monitoring the DP Pool consumption (get DP Pool Trend information)
* Add DP Pool Capacity

» Edit DP Pool Attribute

» Change Logical Unit (Virtual-LU) Capacity

* Recover DP Pool

* Delete DP Pool

84
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General Operation Flow

Preparation Start
v I Create all necessary DP-Pools

| Create DP Pool |
— |

v I Create all necessary Virtual-LUs

| Create Virtual-LU |

| I
A 4
End
Discontinuing operations
(after starting the HDP)
General operations : :
. Edit DP Pool Attribute

(after starting the HDP) ﬁ | |
| Monitoring the DP Pool consumption | | Change Virtual-LU Capacity |

DP Pool expansion is required
A

| Add DP Pool capacity | | Recover DP Pool |
| I

| Delete DP Pool |

85
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Create a HDP Pool

Hitachi Storage Navigator Modular 2

HITACHI
» Filed Go4 Help4

Logged in as: system Logout

Refresh Information  Help

= {fl AMS2100_83012458 Logical Units

v [@ Components AME2100_83012458 = Groups > Logical Units
- @ Groups

& Logical Units = -

S Logical Units ” RAID Groups ” DP Pools

2 Host Groups
» [k settings Rows/Page]25 -] | Page[l  ofo
3 % Security Capacity -

T L & RAID Level Ciize Status
» v Performance Pool Total Consumed Type
& alerts & Events Mo Object
[}
[ .Create PooklplPelete Pool | | [ Add Pool Capacity | |
=
JE7 I

86
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Create HDP Pool - Pool Properties

DP Pool Property DP Pool Property
Enter the information for the OF pool to be created. Enter the information for the DP pool to be crested.
Basic Advanced Basic Advanced
# DP Pool: ono *DP Pool: [gon
From 0 to max (array model type depend: From 0 ta max (array model type dependent)

RAID Level: [paIDe - RAID Level: |RMD6 -
Combination: [gp+zp 'I COmblnEtlon:|6D+2p -

* Hurnber of [g * Humber of
drives: drives;
From 2 to max (based on driva count) From 2 to max [based on drive count)
Drives: — Drives:
% Autornatic Selection: © Autornatic Selection:
Drive Type: Drive Type: At s

Crive Capacity Brive Gapacity: [Tecoe o]

 Manual Selection: Assignable D & Manual Salection: Assignable Drives
Rows/Page25 ] | Pagell  of2
[  Traye [~  Traye HDU Drive Type Status ﬂ
r oo ¥ oo i} SAS [(146GB) Mounted
I~ oo ¥ oo 01 SAS [(146GB) Mounted
- oo ¥ oo 0z SAS (146GB) Mounted
oo B 0z s SAS (14688)  Moonted
"""""""""""""""""""""""""""""""""
* Reguired field * Feguired field

CLI Command: audppool —unit <ArrayName> -add -dppoolno 0 -RAID6 -combination 6:2 -type SAS
-drvcapa 146 -drive auto -drivecount 8 -alert notice enable

87
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Create DP Pool - Pool Advanced Settings

88

DP Pool Property

Enter the information for the DP pool to be created,

DP Paol [
Consumed Capacity
Alert:

Cwer Provisioning
Threshaold:

Page Size:

Early Alart: |4g ag,
Depletion Alart: |5g g,

Frorn 1 to 99

Warning: IIDD a5
Lirnit: |130 %

From S0 to 1000

Send notification by E-rnail alert and SHMP 2
if the current value exceeds threshold: k

3IZME

* Required field

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties.
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Create a HDP Pool - View the Pool Properties

89

Hitachi Storage Navigator Modular 2

» Filed Go4 Help4

HITACHI
Logged in as: system Logout

_ Edit Pool Attribute l Recover Pool l Refresh Information l Help I
DP Pool-000

AMS2100_83012458 = Groups » Logical Units > DP Pool-000

- a AMEZ2100_530124558
] @ Components

- @ Groups

& Logical Linits

) Host Groups
» m Settings
3 % Security
» M Performance
& alerts & Events

Summary
DP Pool Ehooo Total 795.0GB
Capacity
RAID Level RAIDG Consumed 0, 0MB
Combination &D+2P DP Pool Early Alert 409%
Consumed Capacity
Page Size 3ZMB Alert Depletion Alert 5S0%
Drive Type SAS Warning 100%
Over Provisioning -
Limit 130%
Status Mormal(Formatting (0% ) Threshold
Motification Tes

Logical Units ” Assigned Drives

Rnws,.-"Page:IQS vI | PageIU of 0

. Consumed Stripe Cache Pair Cache
I s apacity Capacity size Partition Partition aiatus
Mo Object

[Create LU ] [ Forrnat LU] [Delete LU ] | [Change LU Capacitl,l] | [ Filter OFF]
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Create an HDP Logical Unit (Virtual-LU)

Hitachi Storage Navigator Modular 2

HITACHI

» File4a Go4 Help4 Logged in as: system Logout
_,hh e —— P — Help
. Create Logical Unit 1—’-
» ﬁ Logical Unit Property
- EE Erter the inforrnation for logical unit to be created. o
Basic Advanced
i
» E Selected DP Pool +| oon
3
RAID Level : RAIDG(6D+ZP)
g
Crrive Type @ SRS
Total Capacity 795,068
Consumed Capacity ¢ 0. 0MB
# LU IIUUD
From O to max (array model type dependent) j:
|
* Capacity IID IGB =
Frarm 32ZMBE to max
* Required field
of)|
. -
90
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Monitoring the DP Pool Consumption (Get DP Pool Trend

Information)

» File4« Go4 Help4

Hitachi Storage Navigator Modular 2

HITACHI
Logaged in as: system | <losze | | Logout

4 Arrays

- g AMSZ100_83012458
3 @ Components
3 @ Groups
» m Settings
3 % Security
- M Performance
Monitoring

¥ Tuning Pararet

BOP Pool Trend

s lfierts & Events

91

DP Pool Trend

Get CEY File efresh Infarmation

’/
AMS2100_83012458 = Performance = DP Pool Trend Fd
7
/
DP Pool 4
fzs || 11| pagel  of1
) -
Capacity
DP Pool ~ RAID Level ‘
Total Consumed
& Bpooo RAIDE(ED+2F) 795, 0GB 0.0ME
’I
R
ﬁ“.‘
‘

| Shaw Trend || Filter Off
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HSNM2

HITACHI ;|
I

Show Trend - 000

DP Pool Trend

Trend

Rowsfpage:lﬂ | Pagell_of 1
Date » Total Capacity Consumed Capacity
2009/07/29 T95.0GE 0.0MB

@)

CLI Command: audptrend -unit <ArrayName> -refer -dppoolno 0

92

Get CSV File

®Trend data retrieved successfully.

Click Get CSV File to save,

Get CSW File | [Close

63600

65500

|

65400

'

—_— 50

\

65200 H/_‘

85100

65000

4900 O O O O AU O O e O A O O S O e O OO OO SO O O B |
b R R RS el bl B ER R AR R B A A R R T s FeR ) e pecl g bl B LR Rl B g
e R I e e T A T T A T e P B T e B e P
e EEEEHEEEHEE HEEHEE B EEE R EE

CLI Command: audptrend -unit <ArrayName> -export -path C:\tmp
93
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Add DP Pool Capacity

DP Pool Capacity Property

Hitac ACHI
— Enter the infarrmation for drives added o 2 DP paol r—
» File4 rgout
m CP Poal: 000 m
FAID Level: RAIDE(GD+ZR)

- il an

» @ Drrive Type: SAS

- @ Total Capadity: 795,0GE

| Consurned Capacity: 0,0MB

= = i
prvest f&  Autornatic

' m selection: | Mumber OFIE,—
)
4]
2

dri :
rves Mumber of drives need ta be consistent with RAID carmbination,

7 = -
¢~ Manual Assignable Drives
Selection:

Rows..-"Page:|25 vl | Pagell of 1

- Tray= HDU Drive Type Status -

[~ oo 08 SAS (146GB) Maounted

oo a9 SAZ (146G87 Mounted

~ oo 10 SAS (146GB) Maunted j_

oo 11 SAS (146GE] Mourted -

[ oo 12 SAS (146GR) Maurted o j
-

B

/T

* Required field

S

CLI Command: audppool -unit <ArrayName> -chgsize -dppoolno 0 -drivecount 8
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Edit the DP Pool Attributes

Hitac| or pool attribute Property

ooo
RAIDE(6D+2P)

— Edit the inforrnation for the DP pool
} File
m CP Pool:
v @A RAID Lavel:
' ﬁ Drive Type:

q
[

Total Capacity:

Consurned Capacity:

* DP Pool
Consurned Capacity
Alert:

[Nl =

# Qwger Provisioning
Threzhold:

* Required field

SAS

F93.0GE

0.0MB

Early Alert: |40 %
Depletion Alert: ISD ag,

From 1 to 99

Warning: IIDD ag,

Lirnit: I130 2
Frorm 50 to 1000

Send notification by E-rnail alert and SHMP ¥ v
if the current value exceads threshold: b

FACHI
—
ogout]

0gout

7

N
CLI Command: audppool -unit <ArrayName> -chg -dppoolno 0 -depletion_alert 80
9
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Change HDP Logical Unit (Virtual-LU) Capacity

Logical Unit Property

Enter the logical unit capacity, "

LLIM 1000

Current Capacity : 10,0 [gp ] l

Basic Input Capacity Options

Enter the method used to set the capacity,

* mMethod of
Capacty Setting | F Mew capadity Jrodl [ee =]
From 32ME to max

 Add lagical units Available Logical Units
Rows /Page:| 25 - | | Page|" of 0
T LUNz Capacity RAID Group RAID Level Drive Type Status

Mo Object

 Separata last logical unit

(" Separate all logical units

* Required fiald

CLI Command: auluchgsize -unit <ArrayName> -lu 1000 -size 100g
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Recover DP Pool

Hitachi Stor’gSNr;;lé“ ot HITacH! 2 HITACHI

» File4 Go4 n m [Logout]
Recover DP Pool - 000 =1
m nforrnation § Help
N STOP! DANGER!
3 @ Componer
- @ Groups & Confirm DP pool recovery.

= . If you recover the DP pool, you will not be able to recover your data. Please backup
i€ Logical all important data before performing this operation.

F Host Gr | When you recover a DP pool, the data becomes unusable. Systems or applications that
, m Settings use this array may terminate unezpectedly. Please make sure to stop the host access to

the array hefore performing this operation.
» iy security YOU CANNGT UNDO THIS GPERATION.

13 M Performan
& Alerts & Ev

| W ¥z, 1 have read the sbods warming. and want to recover the D naol |

g

-of 1
Status

Marrmal

,|F"ter1
S 3 |

CLI Command: audppool -unit <ArrayName> -recover -dppoolno 0
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Delete DP Pool

Hitachi Storage Navigator Modular 2

HITACHI
» File4 Go4 Help4

Logged in as: system Logout

Refrezh Inforrmation § Help
= il AMS2100_83012455 Logical Units
v [[@ Components AME2100_83012458 = Groups > Logical Units
- @ Groups
& Logical Units - -
_ S Logical Units ” RAID Groups ” DP Pools
“rm Host Groups
v [z Settings Rows/Page25 -] | page[i  of1
3 % Security Capacity )
(TS RAID Level Dlike Status
» v Performance Poo Total Consumed Type
2 Alerts & Events F Eooo RAIDE[ED+2P) 795.0GE 0.aMe A5 Marrnal
[Create Faal ] [Delete Pool'.l\‘: [Add Fool Capacitl,l] | [ Filtar OFF]
T — ;
JE) I

CLI Command: audppool -unit <ArrayName> -rm -dppoolno 0
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Addition on New Dense Tray

Hitachi Storage Navigator Modular 2 HITACHI
 —
< File4 Go+ Help4 Logged in as: system
[ Explorer _____« J carrays ]
~ Resources - {J§ DFenoH_a7o00011 Trays
[Amays | = [ig components DFS00H_87000011 > Components > Trays

¥ Administration B controllers
} Settings Caches Trays

¥ 1nterface Board: ] Tray Status :-""1.';«;; ............ " Locate Part Serial No.
i@ Host Cannectors [0 &Pcontrol Tray @vormal  § Standard i DorF 27000011
Batteries [ a#rray 00 @vormal  § Standard i @orF 000001539
e [l Garrray o1 (@riormal Dansa(0-4) i @orF 95400011
» [ Groups :
» [Zh settings
» [y security

» W Performance
& Alerts & Events

[Enable focare | [Disable Locate | [Install Tray)

v

“Type” row is added newly.
“Standard”: Conventional RKA,
“Dense(x-y): Dense RKA, (x: Dense number, y: UnitA or UnitB)
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Hitachi Storage Navigator Modular 2 HITACHI
<] File4 Goa Helpa Logged in as: systemn ut
[ Explorer _____~ < Arrays
~ Resources - g DFS00H_87000129 Tray 00
[Arrays ] ~ ) Components DFE00H_B7000129 > Components > Trays > Tray 00
» Administration & controllers
» Settings Caches summary
# Interface Board: Tray Name dafTray 00 Locate D orF
o Host Cannectors| | gyapys @nermal Part Serial No. 95400022
Batteries
Parts list
+ [Z Groups Parts ID status Parts Type
v [ settinas Hienca @vormal enc
» iy seeuriy i (@rormal ENC
» WY performance iwlac Pso @normal AC PS
B alerts & Events lac ps1 @normal AC PS
R HigHol oo (@Ot of RAID Group SATA .,
£ | "iHou 01 (@Ot of RAID Group SATA é
g “lliHoU 02 @out of RAID Group SATA
| “MiHou oz @out of RAID Group SATA
Hou 04 @out of RAID Graup SATA
i fgHou 13 (@Ot of RAID Group BATA
E‘ “liHCU 13 @out of RAID Group SATA
L] | &
You can see a maximum of 24 HDUs here.
100
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RKAKX Dense Tray Drive Configuration

Parts Information — Disk Drive —

5,/9/2008 10:36:51

----------------------------

Ll
ATg | 4
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*
9 |10 |11 |12 |13 14.‘15 16 (17 |18 |18 20 |21 |22 | 239
]
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8

il

3
I

HDU#15 to #23 are newly added.
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RKAKX Dense Tray Drive Configuration

RKAKX Dense Tray Drive Configuration

Parts Information — PS / ENC —

09/14,/2006 16:43:37

REAKK1-B
L

nit-5

REAKK-B)
L

hit-5

RE&KHA -4
L

REBE KT - A}
L

#0 #1
v | 9] »
nit-4 ﬁl il nit-4 w W
i3 ]| 9] i3 14 14
RKD:i(lé—B) ﬁl &I RKD:;(EDZ—EI) w W
RKDE?{(_(?*A) ﬁl &I RKD:;{_(TA) W _@
REM ] REM
0 (94 v 0 Q SNM2 helps you locate failed
Parts Information — PS / ENG / Fan — components.
10/28,/2007 15:53:07
T s ENC
#0 #1 #0 #1
RK.EI:I}:EEE) &] &I’ RKﬁﬁiﬂ;B) W _@ RKE:I}ﬁgB)
RKﬁ:ﬁi—A) ﬁl ﬁl RKﬁﬁ?ﬁ‘l;A) W _@ RKEii)fii_m
R I N
RKARRO-B) ) RKAKR{D-B RK AkHO-B)
Init— [ [# Init- w W Init-
RK:K;mzfm i’ J RK:K;mZ—A) RKEK:((;A)
Unit=1 &I &I Unit-1 W W
e O N L
w8 ed ] 5
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Lab Project 5: Host Groups and LUN Mapping

Lab Project 5: Host Groups and LUN Mapping

» Timing and Organization
— Time allotted to complete the project: 60 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes

— The class will be split into lab groups and will perform the lab project on the
lab equipment assigned to them by their instructor

103
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Setup and Configuration of Hitachi Storage Navigator Modular 2
Lab Project 5: Objectives

Lab Project 5: Objectives

» Upon completion of the lab project, the learner should be able to:
— Enable Host Group Security for ports OA and 1A (also called LUN Security).
— Create a Host Group for the Windows host server on ports OA and 1A
— Set the port options parameter to support a Windows host connection

— Associate the WWPN of the Windows HBA port to the Windows Host
Group

— Map two internal logical units (LUs) to the newly created Windows Host
Groups

— Verify that the Windows host server discovers the LUNs

— Create and manage Hitachi Dynamic Provisioning Pools

104
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7. LU Grow and Shrink

Module Objectives

* Upon completion of this module, the learner should be able to:

— Use the Change LU Capacity function to expand the capacity of a LUN by
adding additional LUNs to it

— Use the Change LU Capacity function to grow the capacity of a LUN by
adding additional space to it from existing free space

— Describe how the Change LU Capacity function can shrink (reduce) the
capacity of a LU

— Describe how a new LU can be created manually
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LU Grow and Shrink
Change LU Capacity — LU Expansion

Change LU Capacity — LU Expansion

* Relative to LU expansion by unifying LUs, Change LU Capacity is
comprised of the following functions:

— Add LUs — add additional LUNSs to an existing unified LUN
— Separate Last LU — separate the last LUN from the unified LUN
— Separate All LUs — separate all the LUNs from the unified LUN

Change LU Capacity is part of the LUN Manager function

Change LU Capacity operations can be performed using Storage Navigator
Modular 2 GUI or CLI

This function used to be called Logical Unit Size Expansion (LUSE)
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LU Grow and Shrink
Overview of Adding LUs together

Overview of Adding LUs together

» Two or more LUNSs are unified (concatenated) into one larger LU
LUNs can come from different RAID Groups

128 LUNs maximum

RAID 5/RAID 6/RAID 1/RAID 1+0 (RAID 0 is not supported )
LUN concatenation up to 60TB

LUN to be expanded | LUN O Resulting LUN

— —
el + Only the expanded LUN

_——— |Add LU \L"EO/ can be mapped

LUN to be added LUN 1 ——— | - LUNs that were added
— I:> LUN 1 no longer appear in the
N 5 available list

LUN to be added LUN 2 LUN 2

N — y

4

The LUSE function refers to the LUNs in the process as:
* The top LUN is the Main LUN.
* The other LUNs are called Sub-LUNs.
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LU Grow and Shrink
General Conditions and Restrictions

General Conditions and Restrictions

1. LUNs must be in normal status.
2. You cannot expand LUs that are being formatted.

3. You cannot expand a LU if drive restoration is in progress on the affected
LU.

4. You cannot expand the following LU types:
— Shadowlmage replication and Copy-on-write SnapShot pairs
— TrueCopy remote replication or TrueCopy Extended Distance pairs
— LUs or reserved LUs for Modular Volume Migration
— LUs in which Cache Residency Manager is set
— LUs that are set for a command device
— Differential Management Logical Units (DMLUs)
— LUs that are registered in the data pool

— LUs that are in the RAID Group during a RAID Group expansion
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LU Grow and Shrink
Backup First

Backup First

« Data assurance of the LUNSs to be unified

— Follow all the steps of the on-screen instructions (data could be lost).
— Back up the logical units before modifying them.

— Format the unified logical units to delete the volume label which the
operating system adds to logical units.

— Map the expanded LUN to the host and restore the data.

» Depending on the Host OS and software installed, a reboot may or
may not be necessary.
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LU Grow and Shrink
Formatting Issues

Formatting Issues

* Formatting the Unified LUN

— A format on the unified LUN is also performed on all the internal LUNs in
sequence.

— When an internal LUN blockage or degeneration (Alarm or Regression)
occurs while formatting, the status of the unified LUN becomes blocked or
degenerated at the time when formatting finishes.
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LU Grow and Shrink
Add LUs to Increase Size

Add LUs to Increase Size

1. Select RAID Groups. | | 2. Click Logical units. |
4 Arrays
= i amszi00_s3011456 | RAID Groups
» [@ companents AMSZ100_83011456 > Groups = RAID Groups

- @ Groups
— % RAID Groups

2 Host Groups

RAID Groups Logical Units

3 @ Replication RDWS;""392=|25 j’ [ Pagell of 1
- [ Settings ] RAID Stripe Cache
% FC Settings o LUM & Capacity ErE RAID Level Size Partition
Uﬂil Spare Drives O taooon 25.0GE ooo RAIDS(SD+1P)  2S&KE oo
EQ Licenses O t}oool 25.0GE ooo RAIDS(SD+1P)  ZSEKE fils}
€ Command Devic [T (ZJoooz  1.06Ge ooz RAIDS(3D+1P)  256KE 01
DMLY
;j (| \;_30004 1.0GE ooz RAIDS(3D+1P)  256KE oo
LAMN
o (il t}ooos 1.0GB ooz RAIDS(3D+1P)  256KE [ali]
Irmware
) 0006 1.0GB 000 RAIDS(SD+1P 256KE oo
@ E-mail alert r ‘\::a ¢ )
@) Date & Time l__t3000310<33 000 RAIDS(SD+1P)  64KE 0z

% fidvanced Settin [w 30009 1.0GE 000 RAIDS(SD+1P)  ZSEKE 0z
3 % Security /
+ M Perfarmmance
& alerts & Events, 1 | _'I
[ Create LU ] [ Edit Cache Partition ] [ Farmat LLI ] [ Delete LU ] | [ Change LU Capacitl,l] |
/
3. Select LUN to be expanded. | 4. Click Change LU Capacity (see next slide).
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LU Grow and Shrink
Unifying a Logical Unit

Unifying a Logical Unit

Change Logical Unit Capacity - LUN 0009

Logical Unit Property

Enter the information for logical unit to be changed capacity,

LUM ¢ ooo3z

Current Capacity @

1286.3 Iﬂ

Free Caparity

2. Select one or more LUNSs from the list of
Available Logical Units.

Basic Input Capacity Options

Enter the method used to zet the capacity,

* Method of

Capacity Setting ; { Input capadty : | ED =l
From JMBESGE/TE/Block to max (depending on the amount of free space)
SelecALL to assign the maximur free space in the selected RAID group,
Seledf RG ALL to assign the maximur free space of the selected RAID group.

Avlailable Logical Units
’l LUN Capacity
T oooo 25.0GE
. . [~ oooi 25.0GE
1. Select Add logical units.
I~ ooz 1.0G8
I~ ooo4 1,068

 Separate last logical unit
© Separate all logical units

* Required field

Rowsf’Page:IZS vl | Pagell of 1

RAID Group RAID Level Drive Type Status -
ooa RAIDS(SD+1P) SAS Morrnal
ooo RAIDS(SD+1P) SAS Mormal
ooz RAIDS(3D+1P) SATA Mormal
0oz RAIDS(3D+1P)  SATA Maorrnal LI
Filter Off
3. Click OK (see next slide). ‘
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LU Grow and Shrink
Unifying a Logical Unit

Format Logical Unit - 0009

I STOP DANGER !!

& Confirm the format of the logical units.

If you format the logical units, you will not be able to recover your data. Please
make sure to perform backup of all important data before this operation.

When you format your logical unit, the data becomes unusable. Systems or applications

that use this array will terminate abnormally. Please make sure to stop the host accesses
to the array before performing this operation.
ou CAMNOT undeo this operation.

X “¥es, I have read the above warning and agree to format the lagical units.

N
N -

’ 1. Check Yes, and then click the Confirm button. ‘
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LU Grow and Shrink
Change LU Capacity — Grow LU Capacity from Free Space

Change LU Capacity — Grow LU Capacity from Free Space

+ Grow (add) a specific capacity to an existing LU from disk free space.
* Free space has to be in the same RAID Group.

""_‘“‘“\ S—
/ LUO

LUO LUO Additional LUO .

— Logical

Free space Additional Additional [:>

LU 2 LUZ | N e oo I

> Additional [:> —————

Free space LUO

Free space .
RGO LU2 [:> Physical
-
Before LU Grow % W

|Free space
Unified LU

Grow LU 0 by specifying a growth capacity and SNM2 automatically selects the space.
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LU Grow and Shrink
Change LU Capacity: LU Shrink

Change LU Capacity: LU Shrink

 This function reduces the capacity from an LU.

— 5 — 5
LUO m
] ) =

Note: The Host OS must support volume shrinking if you use LU Shrink, and
you must execute the Host OS side volume shrink first, then execute the
storage array side LU Shrink.
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LU Grow and Shrink
LU Grow or Shrink

LU Grow or Shrink

1. Select the RAID Group.

2. Click the Logical Units tab (see next slide).

1 Arrays

3 @ Cornpanents
- @ Groups
% RAID Groups
% Host Groups
3 @ Replication
- @ Settings
% FiZ Settings
[Ei] Spare Drives
EE Licenses
% Command De
ad DMLY
&y LAN

i) Firmware
% E-mail Alert
@) Date & Time

> % Security
v A Performance

= §) amsz100_s30)1455

ijé Advanced Se

-

Refresh Information

RAID Groups
AMSZ2100_ 83011456 > Groups = REID Groups
RAID Groups Logical Units
Rnws,-"Page:I?S vI | Pagell of 1
Capacity
r RAID Group = RAID Level Drive 1
Total Free
F  Elooo RAIDS(SD+1P)  1.3TE 1.2TE sas
r Eooz RAIDS(3D+1P)  1.3TE 1.3 SATA
| @003 RAIDS(ZD41P)  S35.7GE  S35.7GE  SAS
4| | i
[Create RG] [Delete RG] | [EHpand RG] [Change Priority] [Remo-.-e EHpansion] |
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LU Grow and Shrink
LU Grow or Shrink

RAID Groups

AMS2100_53011456 = Groups > RAID Groups

RAID Groups Logical Units

Rows,-"Page:lﬂ [ Pagell—of 1

[ LUN= Capacity Efggp RAID Level g:;;"e g::
[T i—Joooo  2s5.0GE 0oo RAIDS(SD+1P)  256KE 0o
[T f—Jooor  2s5.0GB 000 RAIDS(SD+1P)  256KE 0o
[T i—Joooz  1.0GB ooz RAIDS(30+1P)  256KE 01
[T i—Jooos  1.0GB ooz RAIDS(30+1P)  256KE 0o
[T i—Jooos  1.0GB ooz RAIDS(30+1P)  256KE 0o
[T i—Jooos  1.0GB 000 RAIDS(SD+1P)  256KE 0o
[T i—Jooos  1.0GB 0oo RAIDS(SD+1P)  G4KE 0z
> v ._jooos  1.o0ee ooo | RAIDS(SD+LP) 256K | 03 |

4 | i

[Create LU] [EditCache Partition] [FormatLLl] [Delete LU] | [Change LU Capacitl,l] |

3. Select the LU to be grown. 4. Click Change LU Capacity (see next page).
14
Change Logical Unit Capacity - LUN 0009
Logical Unit Property
Enter the inforrmation for logical unit to be changed capacity.
5. Check the current capacity information.
LUN 0009 /
Current Sapacity i.a Iﬂ
P | 6. Define the new capacity of the LU.
BRI Input Capacity Options Grow: enter a higher capacity
Enter the method used to set the capacity, Shrlnk enter a Iower CapaCIty
* Method of
Car\gatcity Setting : [l Input capacity @ |45| IGB ;I
bt pending on the amount of free space)
Select ALL to assign the maximum free space in the selected RAID group.
Seleck RG ALL to assign the maximurm free space of the selected RAID group.
" Add lagical units Available Logical Units
Rowsfpage:lﬂ | Pag
{" Separate last lagical unit
{7 Separate all logical units
* Required field
7. Click OK to confirm and finish. ——>
15
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LU Grow and Shrink
Manual LU Creation from Free Space

Manual LU Creation from Free Space

« Create a new LU by manually selecting free space segments that exist
in the same RG.

/ —— \ R
New LU
LU0 | LUO | NewlU | Lu4 Logical
| Notused | New LU [ NewlU |
—— ] [ — I
Hﬂ_ﬁﬂ, LU3 e e
_Notused [> New LU [> LU0 T Luo |
LU5 LU5 Tua | oz |
Not used New LU s | e | .
b | B | [> LU Physical
RGO LU4094 LU4 (Sub) [«
LU5 TLus |

TLU4005 | U4 (Sub) [
\ Unified LU /

Create a new LU 4 from existing free space segments.
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LU Grow and Shrink

Create LU from Non-contiguous Free Space

Create LU from Non-contiguous Free Space

] Filed Go4

Help 4

Hitachi Storage Navigator Modular 2 HrrAcn
Logged in as: system [m

~ Resources

[Arays |
b Adrinistration
b Settings

- g DFE005_83011140
[3 @ Components
- @ Groups
% RAID Groups
Ey Host Groups
3 @ Replication
3 @ Settings
b Y Pawer Saving
3 % Security
» M Performance
& Alerts & Events

RAID Groups

DF3005_53011140 = Groups = RAID Groups

RAID Groups ” Logical Units

Refresh Information i Help

Rows /Page] 25 | | [4|Pagell  of1

[T RAID Group =

Capacity
RAID Level
Total Free
IDS(ED+1P] FUE.9GR 296,9GB SAS
R. [4D+1P) 531.2GB 21.2GB SAS

Drive Type

1. Select the RAID Group.

Priority of RG Expan

Host Access

Host Access

| »

[Create RG] [Delete RG] | [EHpand RG] [Change Prioritl,l] [Remoue EHpans\on] | [FilterOﬁ]

®Hitachi Data Systems
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LU Grow and Shrink
Create LU from Non-contiguous Free Space

Hitachi Storage Navigator Modular 2 HrrAcn

< Filed Go4 Help4 Logged in as: system Lagout
Explorer = N 4 Arrays Refresh Information f§ Help

~ Resources ~ {fil DFB00S_83011140 RG-000
[arays | » [P Companents breoos_s3011140 > Groups > RaID Groups > re-oos | 2. Check for free space.

¥ adrinistration

b Settings Summary \‘

%y Host Groups RAID Group Eiooo Total N 73968

N @ Renlicati Capacity |
eplication RAID Level RAIDS Free 296,968
' @ Settings Parity Group sD+1P Drive Type ThT
v Y Power Saving 5 o .
. Number of Parity Groups 1 Priority of RG Expansion Host Access
3 % Security
Status Morrnal

b v Performance

&=
B Alerts & Events Logical Units ” Assigned Drives

RowsjPage:IZS 'I | Pagell of 1

Cache Pair Cache

| LUN 2 Capacity Stripe Size Partition Partition Status 1=
] QUUUU 25.0GB 25EKE 01 Auto Marrnal
| 90001 25.0GB 256KE oo Auto Morrmal
] 80002 25.0GE 25EKE 01 Auko Morrmal
| 80003 25.0GB 256KE [il} Auto Morrmal |
] 80004 25.0GB 25EKE 01 Alto Marrnal
| ‘90005 25.0GB 256KE oo Auto Marrmal
3- CIiCk On Create LU- - 80006 25.0GB 25EKE o1 Auto Morrmal
| t}ooo? 25.0GE 25EKE [il} Auto Morrmal
\\; {—Joooe  2s.0am 256K o1 Auto Mormal =

Ir[ Create LU]-lEditCache Pamtion] [FormatLU] [Delete LU] | [Chanqe Lu Capacity] | _

[ Filter Off |
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LU Grow and Shrink
Create LUs from Non-contiguous Free Space

Create LUs from Non-contiguous Free Space

| HSNM2 HITAGHI =

Create Logical Unit

Logical Unit Property

Enter the information for logical unit to be created.

4. Specify the capacity and select Advanced
- l . — .
: fovene (see next slide).

Selected RAID Group @

FAID Group @ 000

RAID Level : RAIDS(ED41P)
Crrive Type @ SAS

LU IUUDD :/
n each array rmodel)

Frorn O to max (depen

* Capadity ¢ Ilsg IGB ;II

pend on Free Space)
Select ALL to assign one of the maximum free space in the selected RAID group.
Select RG ALL to assign all free spaces of the selected RAID group.

* Required field

z
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LU Grow and Shrink
Create LU from Non-contiguous Free Space

Create LU from Non-contiguous Free Space

5. Select the Stripe Size. 6. Select the Cache Partition setting.

Basic Advanced

Stripe Size |256KB vl

Partition Settings Cache Partition : IAUTO ;I
Pair Cache Partition m
Format the Logical Unit [[5 ve: | € 7. Format the LU after creation.

Select free spaces:
0 Set Automatically

% set Manuslly Usad fraa spaces Free Spaces
to create logical unit
M Nooa Capacity
¥  oooo 25.0GE
v  ooo1 25.0GB
I~ oooz2 25,068
- ooos 296, 9GE

Used LUN to craate l—
logical unit @

8. Select Manually and the free space you want to use. -

ST T OIS TR ST e T T

I LUNM is

* Required field

9. Click OK to confirm and finish. ——> =

20
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LU Grow and Shrink
General Specifications

General Specifications

No Functions Specifications
1 | Supporting Model 2100, 2300, 2500

2 | LU Grow Available

3 | LU Shrink Available

4 | Easy LU creating Available

RAID-5/RAID-6/RAID-1/RAID-1+0
(RAID-0 is not supported )

Allocating of the last LUN which is not used
automatically

5 | Supported RAID Level

6 | Allocation of LUN for Add LU

7 Max. Number of

Internal Unified LU 128 LUN
8 RG that the LU Grow can be LU expansion is done only by using unused space
executed. in the same RG.

g | Maximum capacity for shrinking | Less than the original LU capacity (not deleting
the LU the LU)

21
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LU Grow and Shrink

LU Grow D

etailed Specification

LU Grow Detailed Specification

Specifications
No Array Tasks LU Grow operation LU Grow operation while
in general the array executes task
1 [ LU formatting Available N/A
N/A within multiple RG
2 |[LUE ion (LUSE Availabl
xpansion (LUSE) valabie Available within the same RG
3 | Parity recovery Available N/A
4 | HDD recovery Available Available
RG
5 Available N/A (LUSE is available)
no redundancy
6 | Online verify Available Available
7 | Firmware upgrade Available N/A
8 | ENC Microprogram download | Available Available
9 | Online HDD Firmware upgrade | Available N/A
22
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LU Grow and Shrink
LU Grow Detailed Specification

Specifications
No  Array Tasks S LU Grow operation while
LU Grow operation in general
the array executes task
10 | DM-LU setting Available N/A
19 | Command Available N/A
Device setting
12 | POOL LU setting | Available N/A
Available (If the LU includes
13 | LU deletion unified LUs from multiple RAID N/A
groups, it cannot be deleted.)
Available (If the RG includes
14 | RG deletion unified LUs from multiple RAID N/A
groups, it cannot be deleted.)
15 | LU Shrink Available N/A
23
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LU Grow and Shrink
LU Grow Detailed Specification

LU Grow Detailed Specification

proaTa Specifications
No Product LU Grow operation LU Grow operation while the
in general array executes a PP task
1 Shadowimage Available Available just in SMPL status
2 | Snapshot Available Available just in SMPL status
3 | TrueCopy/TCE Available Available just in SMPL status
4 | Modular Volume Migration Available N/A
5 | Cache Residency Manager N/A N/A
6 | Power Saving Available N/A for the spined down RG
7 | Cache Partition Manager Available L\le/;i(\)/;gLU where the CPM setting
Data Retention Utility Available N/A
LUN Manager Available Available
10 | Password Protection Available Available
11 | SNMP Agent Available Available
12 | Account Authentication Available Available
13 | Audit Logging Available Available
24
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LU Grow and Shrink
LU Shrink Detailed Specification

LU Shrink Detailed Specification

Specifications
No Array Tasks -~ G.r ow LU Grow operation while
sl the array executes task
general
1 | LU formatting Available N/A
2 | LU Expansion (LUSE) Available A e RS RG
3 | Parity recovery Available N/A
4 | HDD recovery Available N/A
5 | RG no redundancy Available Available
6 | Online verify Available Available
7 | Firmware upgrade Available N/A
8 | ENC Microprogram download | Available Available
9 | Online HDD Firmware upgrade | Available N/A

25
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LU Grow and Shrink
LU Shrink Detailed Specification

Specifications
No Array Tasks LU Grow operationin LU Grow operation while
general the array executes task
10 | DM-LU setting Available N/A
11 | Command Device setting | Available N/A
12 | POOL LU setting Available N/A
Available (If the LU
12 | s A S DT
deleted.)
Available (If the RG
14 | Ro dsetor e e Lo s
deleted.)
15 | LU Grow Available N/A
26
Program Specifications
No LU Grow operation | LU Grow operation while the
A in general array executes a PP task
1 | Shadowimage Available Available just in SMPL status
2 | Snapshot Available Available just in SMPL status
3 | TrueCopy/TCE Available Available just in SMPL status
4 | Modular Volume Migration | Available N/A
5 | Cache Residency Manager | N/A N/A
6 | Power Saving Available Available
7 | Cache Partition Manager Available Available
8 | Data Retention Utility Available N/A
9 | LUN Manager Available Available
10 | Password Protection Available Available
11 | SNMP Agent Available Available
12 | Account Authentication Available Available
13 | Audit Logging Available Available

27
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LU Grow and Shrink
Easy LU Creation Detailed Specification

Easy LU Creation Detailed Specification

Specifications
No Array Tasks LU Grow operation LU Grow operation while
in general the array executes task
1 | LU formatting Available N/A
2 | LU Expansion (LUSE) Available N/A
3 | Parity recovery Available N/A
4 | HDD recovery Available Available
5 | RG no redundancy Available Available
6 | Online verify Available Available
7 | Firmware upgrade Available N/A
8 | ENC Microprogram download | Available Available
9 | Online HDD Firmware upgrade | Available N/A

28
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LU Grow and Shrink
Easy LU Creation Detailed Specification

Specifications
No  Array Tasks . LU Grow operation while
LU Grow operation in general
the array executes task
10 | DM-LU setting Available N/A
19 | Command Device | 5 iapie N/A
setting
12 | POOL LU setting | Available N/A
Available
13 | LU deletion (If the LU includes unified LUs from N/A
multiple RGs, it cannot be deleted.)
Available
14 | RG deletion (If the RG includes unified LUs from N/A
multiple RGs, it cannot be deleted.)
15 | LU Grow / Shrink | Available N/A
16 | RG Expansion Available N/A
29
Program Specifications
No LU Grow operation | LU Grow operation while the
Product .
in general array executes a PP task
1 | Shadowimage Available Available
2 | Snapshot Available Available
3 | TrueCopy/TCE Available Available
4 | Modular Volume Migration Available Available
5 | Cache Residency Manager N/A Available
6 | Power Saving Available N/A within spun down RGs
7 | Cache Partition Manager Available Available
8 | Data Retention Utility Available Available
9 | LUN Manager Available Available
10 | Password Protection Available Available
11 | SNMP Agent Available Available
12 | Account Authentication Available Available
13 | Audit Logging Available Available
30
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LU Grow and Shrink
Lab Project 6: LU Expansion and LU Grow/Shrink

Lab Project 6: LU Expansion and LU Grow/Shrink

» Timing and Organization
— Time allotted to complete the project: 30 minutes
— The lab project contains two sections:
« Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes
— The class will be split into lab groups

— The class will be split into lab groups and will perform the lab project on the
lab equipment assigned to them by their instructor.

31

®Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 7-27



LU Grow and Shrink
Lab Project 6: Objectives

Lab Project 6: Objectives

» Upon completion of the lab project, the learner should be able to:
— Create an expanded LUN from two normal internal LUNs
— Separate an expanded LUN into its original internal LUNs
— Expand an existing LU
— Shrink an existing LU

32
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8. Online RAID Group
Expansion

Module Objectives

» Upon completion of this module, the learner should be able to:
— Describe the online RAID group expansion feature

— Use Hitachi Storage Navigator Modular 2 to perform online RAID Group
expansion operations
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Online RAID Group Expansion
Overview

Overview

» The online RAID group expansion feature allows you to expand an existing RAID
group in an Hitachi Adaptable Modular Storage 2000 Family storage system.

* To expand an RAID group you can use existing unused hard disk drives
or a newly installed one.

» All RAID levels are supported for expansion, but you cannot change the RAID
level (for example, from RAID 5 to RAID 6 or from RAID 5 to RAID 1+0).

* You cannot shrink a RAID group.
* You can remove the expansion on a Waiting expansion RAID group.

* You can remove the expansion on an Expanding RAID group?.

1 This is a disruptive procedure and requires Storage Navigator Modular 2 in
Maintenance Mode and HDS Technical Resource Center assistance.
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Online RAID Group Expansion
Example

Example

Example of a RAID 5 4+1 RAID group expansion

D+1P
<
HDDO HDD DD2 HDD3 HDD4
{ LU#0
= = Expansion with an available HDD
5D+1P
<
HDDO HDD HDD2 HDD3 HDD
LU#0 New free space within the RAID Group
free space <

\§

+ After the expansion, you can either expand LU #0 by using the LU Grow feature or
you can create a new LU.
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Online RAID Group Expansion
Example

« Example of an RAID 6 3+2 RAID group expansion

3D+2P

— e R R —
HDDO| HDD1| |HDD2| [HDD3| |HDD4 HDD5

LU#0

4D+2P Expansion with an available HDD
< R < R < R < R D
HDD5 New free space within the RAID group
LU#0
free space &

N

» After the expansion, you can either expand LU #0 by using the LU Grow feature or
you can create a new LU.

« Example of an RAID 1+0 2+2 RAID group expansion

( 2D+2P

——
LU#0
\
3D+3P Expansion with two available HDDs
[
@ @ @ M New free space within the RAID group
LU#0
k free space &

 After the expansion, you can either expand LU #0 by using the LU Grow feature or
you can create a new LU.

Note: When expanding RAID 1 or RAID 1+0 RAID groups, you must expand these
RAID groups with a multiple of at least two HDDs.
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Online RAID Group Expansion
Priority Mode

Priority Mode

* RAID Group expansion affects front-end performance.

* The user needs to select one of following two priority modes, which can
be changed at any time:

— Host Access

« If the Host I/O exceeds a specific threshold, the RAID group expansion
transaction will be aborted and the Host I/O transaction will be prioritized.

« If the Host I/O rate is low, the RAID group expansion transaction will be
executed normally.

— RAID Group Expansion

» The Host I/O gets a lower priority than the RAID group expansion
transaction.
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Online RAID Group Expansion
Priority Mode

Hitachi Storage Navigator Modular 2 HITAcu

< File4 Go4 Help4 Logged in as: systermn Lagout
Explorer = ff carrays s
= Resources - {fil DF800S_83011140 RAID Groups
|Arays ] » [ Components DFE005_83011140 = Groups > RAID Groups
¥ Administration
b Settings ; RAID Groups ” Logical Units
“ Host Groups
» [ Replication Rows/Page:| 25 -] | 11| pageli  of1
r % Settings Capacity
. - RAID Group -~ RAID Level Drive Type Priority of RG Expa
» % Power Saving Total Free
» [y Security  &oos RAIDS(6D+1P) 796.9GB  351.9GE  SAS Host fccass
¥ e performance & RAIDS(4D+1P) S31.2GB 3L.2GB  5AS Host Access
& alerts & Events
r &ooz RAIDE(3D+2P) 1,378 1.3TE SATA Host Access
[ Eioos RAID1+0(204+20) 915068  915.0GB  SATA Host Access
1. Click Change Priority.
| | >
[ Create RG ] [ Delete RG ] | [Expand RG ] Lchange Priority m Remowve EHpansion] | [ Filter Oﬁ']
8

2. Select the Priority Mode. 3. Click OK to confirm.

Change Priority of RAID Group Expansion

Priority of RAID Grpup Expansion

Select priority of RAIIWroup expansion.

Priofity: | @@ Host Access

= RAID Group Expansion

=3
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Online RAID Group Expansion
Priority Mode

Hitachi Storage Navigator Modular 2 HrrAcu

< File4 Go4 Help4 Logged in as: systamu Lagout
[ Explorer = «arrays el

< REesources - 3 DFE005_83011140 RG—OOO
[Arrays ] » [ Components DF8005_83011140 » Groups » RAID Groups » RG-000
F Administration s @ Groups
» Settings L= R Summary
%y Host Groups RAID Group (=T Total 796,968
Capacity
» [ Replication GO o] watDs == e
g % Settings Parity Group 5D+1P Drive Type SAS
3 Fower Savin
¥ ’ Number of Parity Groups 1 I Priority of RG Expansion Host Access I
» [y Security
Status Morrmal
» [\ Performance "
Q .
= Alerts & Events o) TR ” P - ‘

/ Rows/Page] 25 - | |1 page]l  of 1

J‘/ﬂ Capacity Stripe Size g:::'{::ion s::"tifi?);he Status 1=
L~ 80001 25.0GE 256KB oo Auto Marral
CheCk the Priority / I_ QDDDQ 25.0GB 256KB o1 Auto Marral
r QDDD‘i 25.0GB 256KB 01 Auto Marrnal
MOde here' - 80005 45.0GB 256HKB oo Auto Morrnal
I_ QUUUS 23.0GB 296KB 01 Auto Marrmal —
I_ 80008 235.0GB 296KB 01 Auto Mormal
I_ 80009 25.0GB 256KB oo Auto Marrnal
I_ 80010 25.0GE 256KB 01 Auto Marral
[T (ZJooir  z5.0GB 256KB 0o Auto Morral =
[Create LU] [Edit Cache Partition] [FormatLU] [Delete LU] | [Change Lu Capacitl,l] | [Filter Oﬁ']
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Online RAID Group Expansion
Perform Expansion

Perform Expansion

Hitachi Storage Navigator Modular 2 HITAC
< File4 Go4 Help4 Logged in as: system Logout
Co—
- Resources - il DFE00S_83011140 RAID Groups
=T » [ components DFE00S_83011140 > Groups > RAID Groups
¥ Adrninistration - @ Groups
RAID Groups
b Settings Tﬁ Rl RAID Groups ” Logical Units
Z Host Groups
v [ Replication Rows /Pages| 25 -] | [11|Page[l  of1
» @ Settings i Capacity : — £
N Y Power Saving m RAID Group - RAID Leve — — Drive Type Priority of RG Expa
» iy Security oo RAIDS(6D+1P) 796,96B  351.9GB  SAS Host Access
¥ b Performance [~ Eiooy RAIDS(4D+1P) 531.2GB SAS Host Access
& Alerts & Events e o eeeeeeeeeee R e I I EEEEES
v 00z RAIDE(3D+2P) 1.3TB SATA Host Access
= E;UDS RAID1+0{20+20) 915.0GB 915.0GE SATA Host Access
1. Select the RAID group and
click Expand RAID group.
] | 3
[Create RG] [Delete RG] | I[EHpand RG mchange Prioritl,l] [Remoue EHpansion] | [Filter Off]
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Online RAID Group Expansion
Perform Expansion

| HSNM2 HITACHI =

Expand RAID Group - 002

RAID Group Expansion

Enter the infarmation for the RAID group to be expanded.

RAID Group: 002

RAID Level: RAIDE

2. Select the Drive (HDD) you want to use for the expansion.

Combination: 3D+ZP

Add Drives: Assignable Drives
Rows,.-"Page:IZS 'I | Pagell of 1
[l Tray .. HDU v Drive Type Status
¥ oo 0g SATA (SOOGE) Qut of RAID Group
I oo 10 SATA (SO0GB) Qut of RAID Group
I oo 11 SATA (SO0GB) Qut of RAID Group
I_ ao 1z SATA (SO0GE) Out of RAID Group
I~ oo iz SATA (SDOGE) Cut of RAID Group
oo 14 SATA (S00GE 2ut of RAID Grou
Here you can refresh and see the (B E
capacity of the expanded RAID group.
N
\ [(Filter] [ Filter off|
Capacity of Expanded RAID Group: 1,7TB | | Refresh Capacity of Expanded RS | |

3. Click “OK” to confirm and finish. =
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Online RAID Group Expansion
Remove Expansion

Remove Expansion

* The Remove Expansion feature can only be used for RAID groups, where
the status is Waiting expansion.

+ If the status is Expanding, you must use the Forcible suspending function.

— This function can only be executed when Storage Navigator Modular 2 is in
Maintenance Mode.

— Internally, the LUs of the expanding RAID group are in half finished status, so
the operator needs to select one of the following two options:

1. Change the status of the LUs in the expanded area to unformat
OR

2. Change the status of the LUs in the unexpanded area to unformat

Note: The Forcible Suspending Function causes data loss on the affected LUs
and HDS Technical Resource Center must be asked for permission.
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Online RAID Group Expansion
Remove (Cancel) Expansion

Remove (Cancel) Expansion

* Change the status of the LUs in the expanded area to ------------- I
unformat

* Change the status of the LUs in the unexpanded area to - )
unformat
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Online RAID Group Expansion
Remove (Cancel) Expansion

Hitachi Storage Navigator Modular 2 HITAC
< File4 Go4 Help4 Logged in as: system Logout
m _ Run Errar IManitaring l Stop Error Manitoring l Edit Error Monitaring Cptions l Refresh Information l Help
= Resources Arrays
[CoTE | Arrays
¥ Administration
» Settings Error Monitoring
All Arrays Status _{@Mormsl Error Monitoring Stoppad
Operation Mode Maintenance Made [
Arrays A
Rows,-"Page:IZS 'I | Pagell of 1
. Raw B P
Array e Capacity = Monitor
- o Status Group Type Serial No. Capacity of
Name of all LU all Drives Error Co
[T ioreooH_s7dio04s  (@Narmal AMSZS00 S7010046 100,068 23.0TB  Tes 171
I_ gDFBUUS_BS 11140 QNormal AMSZ100 83011140 9435, 0GB 2.6TE  Yes 172
I_ gDFSDUS_SS 11166 QNUrma| AMSZ100 83011165 300,058 5.6TE  Yes 172
1. Check that Storage Navigator Modular 2
runs in Maintenance Mode.
| | >
[Reboot .\'—\rral,l] | [Show&Conﬁgure .\'-\rral,l] | [Add Arral,l] [Edit Arrav] [Remoue .\'—\rral,l] | [Filter Oﬁ']
15
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Online RAID Group Expansion
Remove (Cancel) Expansion

Hitachi Storage Navigator Modular 2 HITAC.u
< File4 Go4 Help4 Logged in as: systermn Lagout
= Resources - {fil DF800S_83011140 RAID Groups
[Amays | » [ Components DF8005_83011140 » Groups » RAID Groups
F Administration
b Settings ; RAID Groups ” Logical Units
“ Host Groups
» [ Replication Rows/Page:| 25 -] | page[l  of 1
» % Settings Capacity - —
N ? Power Saving - RAID Group -~ RAID Level m— p— Drive Type Priority of RG Expa
» [y Security  &oos RAIDS(6D+1P) 796.9GB  351.9GE  SAS Host fccass
¥ e performance - &0t RAIDS(4D+1P) 531.2GB  31.2GB  5AS Host Access
& alerts & Events T T T g T T
| ¥ Eooz RAIDE(ED+2P) 2.6TE 2,6TE SATA Host Access
f [=[E] RAID1+0(2D+2D) 915068 915.0GE SATA Host Access
2. Select the RAID group on which you want to remove the
expansion and click Remove Expansion.
4 »
[Create RG] [Delete RG] | [Expand RG] [Change Priority ]l Remowve Expansion Filter Cff
16

Note: You only can remove expansion from RAID Groups where an expansion task
is running.
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Online RAID Group Expansion
Forcible Suspending Function

Forcible Suspending Function

HSNM2 HITACHI —
Remove Instruction of RAID Group Expansion - 000

Remove Instruction of RAID Group Expansion

Select the interruption method of RAID group expansion. When the status of check box is default (no check), the lagical units after
q RAID group expansion are effective, and the logical units before RAID group expansion are changed unformat

And, when the status of check box is checked, the logical units before RAID group expansion are effective, and the logical units after
RAID group expansion are changed unformat,

RAID group expansion is suspended forcibly and returns it to original RAID group configuration: ¥ ves

Cancel

/

/

i 3. Read carefully and choose the appropriate option before proceeding. |
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Online RAID Group Expansion
Forcible Suspending Function

HSNM2 HITACH! =
Remove Instruction of RAID Group Expansion - 000
@ The Instruction of RAID group expansion was suspended successfully.
Remove instruction of RAID group expansion
LUN Status =1
o001 Unformat
000z Unformat -
Result of remove instruction of RAID group expansion ooo4 Marrnal
000s Unformat
ooo0s Mormal
ooo0s Mormal -
/
-
//

Result
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Online RAID Group Expansion
General Specification

General Specification

Functions

Specifications

1 Supported Model 2100, 2300, and 2500
2 Operation Interface Storage Navigator Modular 2 (GUI/CLI)
3 Online RAID group expansion’ Available
4 RAID group shrink N/A
5 RAID level Change N/A
(Ml Supported RAID Level RAID 5, RAID 6, RAID 1, RAID 1+0
7 Maximum number of RAID Groups they can be expanded 2 RAID Groups per System (1 RAID Group per CTL)at
simultaneously in the same system. the same time
8 Supported Parity Group Depth 1 only
Maximum number of HDDs they can be added to the original .
9 RAID group in one operation. Maximum 8 HDDs per RAID Group
Same HDD type (SAS/SATA)
[Vl Criteria for an available HDD for expansion Capacity is same or larger than the current HDDs in
the RAID Group.
. . . . After the expansion completed successfully
(LB The time when the expanded capacity will be available (reboot of the storage system is not necessary.)
12 The Maximum number of queued RAID group expansion No restriction (the 1st one will be executed and other
tasks will be pending/waiting)
RAID group expansion if the DM-LU, a Command Device or .
Sl 5 POOL LU resides in this RAID group Available
- Prioritizing the Host I/O [Default]
(L@ Priority Mode Prioritizing the RAID Group expansion (re-striping)
19
1 The Hosts can utilize the LUs in the RAID Group being expanded. This function is
non-disruptive to the Hosts.
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Online RAID Group Expansion
Detailed Specification

Detailed Specification

Specifications

20

Functions dﬁ%i;e';g%iﬁ;r;zn RG Expansion during system operations
LU formatting Available N/A for RAID group containing a LU being formatted.
LU Expansion (LUSE) g‘{gufg[)'éﬁé”ei{sge ioq. | Available
HDD recovery Available N/A for RAID group containing a LU being recovered.
Parity recovery Available N/A for RAID group containing a LU being recovered.
RAID group no redundancy Available N/A
Online verify Available Available
Online Firmware Upgrade N/A N/A
Offline Firmware Upgrade Available N/A
ENC Microprogram downloading Available Available
Online HDD Firmware upgrading Available N/A
DM-LU setting Available Available
Command Device setting Available Available
POOL LU setting Available Available
LU creation/deletion N/A N/A
RAID group creation/deletion N/A N/A
Load balancing Back end load balancing is N/A for the RAID group which is being expanded

If the LU is in a RAID Group which is being expanded, the LU formatting

process is prioritized. After format completion, the RAID Group expansion
process will be restarted.

If the HDD is in a RAID Group which is being expanded, the HDD recovery

process is prioritized. After recovery completion, the RAID Group expansion
process will be restarted.

If the LU is in a RAID Group which is being expanded, the LU recovery is

prioritized. After recovery completion, the RAID Group expansion process will

be restarted.

The HDD firmware upgrade process will be started after completion of the RAID

Group expansion process.

®Hitachi Data Systems
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Online RAID Group Expansion

Detailed Specification

Detailed Specification

Functions

Specifications

System operations during RG RG Expansion during system

Expansion

operations

1 Shadowlmage Cannot execute pair operations Must be in “SMPL/PSUS” beforehand
2 Snapshot Cannot execute pair operations Must be in “SMPL/PAIR” beforehand
3 TrueCopy/TCE Cannot execute pair operations Must be in “SMPL/PSUS” beforehand
4 Modular Volume Migration N/A N/A

) Cache Residency Manager | N/A N/A

6 Power Saving N/A N/A

7 Cache Partition Manager N/A N/A

8 Data Retention Utility Available Available

9 LUN Manager Available Available

(VB Password Protection Available Available

1 SNMP Agent Available Available

(VA Account Authentication Available Available

(KR Audit Logging Available Available

21
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Online RAID Group Expansion
Failure Management

Failure Management

No | Failures during RG Expansion

(B HDD failure (with redundancy)

The system continues the RAID group expansion process.

Failure management policy

yAl HDD failure (no redundancy)

The system stops the RAID group expansion process.
After fixing the failed HDD, the process continues.

The system stops the RAID group expansion process until the HDD
failure is recovered.

The system continues the RAID group expansion process.

The system memorizes the progression before the power off and
continues the RAID group expansion process after the power on.

The system continues the RAID group expansion process after the

A P/S stop with volatile

The system reduces the effect of data lost as much as possible and
continues the RAID group expansion process after the Reboot.!

3 Other critical abnormal status

The system prepares for the forcible suspending function.

T With the reboot after a P/S stop with volatile, the forcible parity recovery process will be performed. During
this process, if a HDD fails, the status of all LUs in the affected RAID group will be changed to unformatted.

22
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Online RAID Group Expansion
Lab Project 7: Online RAID Group Expansion

Lab Project 7: Online RAID Group Expansion

* Timing and Organization
— Time allotted to complete the project: 30 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes
— The class will be split into lab groups.

— The lab groups will perform the lab project on the lab equipment assigned to
them by their instructor.

23
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Online RAID Group Expansion
Lab Project 7: Objectives

Lab Project 7: Objectives

« Upon completion of the lab project, the learner will be able to do the
following:

— Create an expanded RAID Group from an existing RAID Group

24
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Online RAID Group Expansion
Lab Project 7: Objectives

Page 8-22 HDS Confidential: For distribution only to authorized parties. @Hitachi Data Systems



9. Setup and Configuration
of Hitachi Storage
Navigator Modular 2 CLI

Module Objectives

» Upon completion of this module, the learner should be able to:

— State the purpose of Hitachi Storage Navigator Modular 2 Command Line
Interface (CLI)

— Identify the two modes of operation

— Install the CLI on a Dynamic Link Manager Microsoft Windows host system
— Register an Adaptable Modular Storage 2000 family system

— Create or delete a RAID Group

— Create or delete a LUN

— Format a LUN
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
GUI Functions —> CLI Functions

GUI Functions —> CLI Functions

« Host Group setting Fibre Channel information

« LAN configuration — Topology setup
. Spare disk setup — Setting port address (not really used)
— Connection speed

Enable features and optional software

« Drive restoration control option
« Host Group port options . _ .
. Create RAID Groups and LUNs + Configure online verify mode

. Map LUNSs to Host Groups » Configure optional software components
— Shadowlmage Replication software

— Copy-on-Write Snapshot software
TrueCopy Remote Replication software
TrueCopy Extended Distance software

« Microcode replacement

+ Drive restoration mode

« SNMP configuration

« Collect performance statistics

« Configuration information import
and export from or to a file

CLI commands can be put into a script file, giving the CLI a major advantage
over the GUI. Specific functions can be automated.
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Install

Install

* Insert the Storage Navigator Modular 2 - CLI CD-ROM or browse to the
folder that contains the installation program.

« If installation does not start automatically, run setup.exe.

 Follow the instructions, leaving the defaults when possible.
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Install

tachi Storage Navigator Modular 2 Yer. - InstallShield Wizard B

Welcome to the InstallShield Wizard for Hitachi
Storage Navigator Modular 2 CLI Ver. 3.21

The InstallShield® Wizard will install Hitachi Storage
Mavigator Modular 2 CLI Wer. 3.21 on your computer. Ta
continue, click Mext.

Cancel

Hitachi Storage Mavigator Modular 2 CLI Yer. 3.21 - InstallShield Wizard

Hitachi Storage Navigator Modular 2 CLI ¥er. 3.21 - InstallShield Wizard

Choose Destination Location
Select folder where setup will install files.

Setup will inztall Hitachi Storage Mavigator Modular 2 CLIE Wer. 3.21 in the Following folder.

Ta install to this folder, click Mest. Toinstall to a different folder, click Browse and selact
anather folder.

— Destination Folder
’VC:\F‘rogram Files%Storage Mavigator Madular 2 CLI Browse... |

|ristallShield

Cancel |
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Install

Hitachi Storage Navigator Modular 2 CLI ¥er. 3.21 - InstallShield Wizard

Hitachi Storage Navigator Modular 2 CLI Yer. 3.21 - InstallShield Wizard

Choose Destination Location
Select folder where setup will install files.

Hitachi Storage Navigator Modular 2 CLI Yer. 3.21 - InstallShield Wizard

Setup will in:

Ready to Install the Program
Taoinstall ko | The wizard is ready to begin installation.

another fold:
Click nstall to begin the installation.
IF poul want to review o change any of your installation settings, click Back. Click Cancel to exit
the wizard.
— Destinatior
C:"Prograr
— InstallShield —
|nztallShield
< Back Install Cancel
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI

Install
Hitachi Storage Navigator Modular 2 CLI ¥er. 3.21 - InstallShield Wizard
Hitachi Storage Mavigator Modular 2 CLI Yer. 3.21 - InstallShield Wizard
Choose Destination Location
Select folder where setup will ingtall files.
Hitachi Storage Navigator Modular 2 CLI Yer. 3.21 - InstallShield Wizard
Setup willins Ready to Install the Program
Toinstall ta | The wizard is ready bo benin installation .
another folde Hitachi Storage Mavigator Modular 2 CLI Yer. 3.21 - InstallShield Wizard
el el InstallS hield Wizard Complete
If you want ta
s el The InstallShield Wizard has successfully inztalled Hitachi
Storage Mavigator Modular 2 CLIer. 3.21. Click Finigh to exit
the wizard.
— Destinatior
C:\Prograr
— InstallShield —
| nstallShield
< Back Cancel
8
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI

Start CLI

Start CLI

startsnmen.bat.

Eile Edit Wiew Favorites Tools Help

e To start the CLI, browse to the Installation folder and double click

rogram Files',Storage Navigator Modula

QbBack - &) - (¥ | ) Sgarch

* Falders | B @ X ) | -

Address IE] C:\Program FilesiStorage Mavigakor Modular 2 CLI

jGo

| Date Modified

| attributes | |

Mamme = | Size | Tvpe
ﬁauunitdel.exe 164 KB Application
ﬁauunitid.exe 172 KB  Application
Eauunitinfo.exe 164 KE  Application
Eauunitref.exe 164 KE  Application
P.U\"ERSION.BP.T 19KB ‘Windows Batch File
[ auvval.exe 192 KB Application

[ dF msq 315KE MSG File

=] o _siis.msq 273K MSG File
gdfcui.cat 105 KE  Security Catalog
%lanconf.inf 1KE Setup Information

1KE  Text Document
1KE ‘Windows Batch File
2,544 KB  Application Extension

4{15/2008 11:20 PM
4{15/2008 11:20 PM
4{15/2008 11:20 PM
4{15/2008 11:20 PM
4/15/2008 11:49 PM
4/15/2008 11:20 PM
4/15/2008 11:17 PM
4{15/2008 11:17 PM
4{15/2008 1:58 PM

4{15/2008 10:14 PM
4{15/2008 10:14 PM
4/15/2008 10:14 PM
4/16/2008 2:22 PM

&

A
A
A
A
A
A
A
A
A
A
A
A

®Hitachi Data Systems

HDS Confidential: For distribution only to authorized parties.

Page 9-7




Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Check the Environment Variables

Check the Environment Variables

» Before using the CLI, check the environment variables.
* Type set on the command line prompt and look for STONAVM_HOME setting.

S OWINDOWS system32' . cmd.exe [_ [
-

Microsoft Windows [Version 5.2.37981
CC>» Copyright 1985-2883 Microsoft Corp.

C:“Program Files“Storage Navigator Modular 2 CL

A WINDDWS' system32' . cmd.exe

UMBER_OF_PROCESSORS =4

0S8 =Windows_NT
Path=C:“WINDOUS~system32; C:\UINDOUS ; C: \WINDOWS~System32-Uben; C:“Program Files“Co
mon Files\Hitachi

PATHERT =.COM; .EXE; .BAT; _.CMD; .UBS; _UBE; .JS; .JSE; .WSF; .USH
PROCESSOR_ARCHITECTURE=x&6

[PROCESSOR_IDENTIFIER=x86 Family 15 Model 65 Stepping 2. AuthenticAMD
PROCESSOR_LEVEL=15

[PROCESSOR_REUISION=4182

yETEMDTIvE
BystemRoot=C: \WINDOUS
EMP=C:~DOCUME™1“ADMINI “1\LOCALS ™1 \Temp
ME=C:~DOCUME~1~ADMINI “1~LOCALS “1\Temp
SERDOMAIN=UM-ANDREAS

SERNAME=Administrator

SERPROFILE=C:“Documents and Settings“Administrator
indir=C:z~WINDOUS

=»Program Files“S8torage MNavigator Modular 2 CLI>_

When starting CLI as described here, the environment variables are set
automatically.

But in any case, it is recommended to double check the settings.
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI

Modes of Operation

Modes of Operation

» Before DF800

— Normal Mode

* No password is required to switch to Management Mode.

* This is a view-only mode.
— Management Mode
* A password is required.

* You can change various settings in this mode.

« DF800
— Management Mode is the default.
— No password is required.
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Register a Storage System

Register a Storage System

« To manage a storage system you must register it in Storage Navigator
Modular 2.
Array Unit Registration
— Format

auunitadd [ -unit unit_name ] [ -group group_name ]
[ -RS232C | -LAN ] -ctlO device | address

[ -ctl1 device | address ] [-ignore ]
— Description

This command registers an array unit with the Resource Manager. The
registration information consists of the array unit name, group name,
connection interface, and device.

— Example:

auunitadd —unit array01 —LAN —ctl0 172.17.44.14 -cti1 172.17.44.15
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI

Register a Storage System

» To manage a storage system you must register it in Storage Navigator
Modular 2.

ci |C WINDOWS'\ system32 . cmd.exe

C:vProgram Files“Storage MNavigator Modular 2 CLI»*auwunitadd —unit arraydl -LAN
—ctl@ 172.17.44.14 —ctld 172.17.44.15_

S WINDDWS' \ system32'.cmd.exe

C-“Program Files“Storage Navigator Modular 2 CLI>auunitadd —unit arrayBl -LAN
Fetl@ 172.17.44.14 —ctll 172.17.44.15
Unit arraydl has been registered.

C=“Program Files“8torage Navigator Modular 2 CLI>_
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Creating a RAID Group

Creating a RAID Group

» Create a RAID Group
— Format
aurgadd -unit unit_name -rg rg_no
-RAIDO | -RAID1 | -RAID5 | -RAID10 | -RAID6
-drive unit_no. hdu_no ...
-pnum pty_num

— Description
This command creates a RAID Group in a specified array unit.

— Example:

aurgadd —unit array01 -rg 0 -RAID5 —drive 0.0 0.1 0.2 0.3 0.4 -pnum 1

This will create RAID Group 0 in RAID5 4+1 from the first five disks in Unit O.

Disk Number = X.Y, where X =the Tray Number, Y = Disk Number
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Creating a RAID Group

B.2 8.3 8.4 —pnum 1

C:“Program Files“Storage Navigator Modular 2 CLI>aurgadd —unit arraydl —rg @ —RA
IDS —drive 8.8 B.1

:sProgram Files“Storage Mavigator Modular 2 CLI >aurgadd —uwnit arvaydl —»g 8 -RA
ID5 —drive B.8 8.1 8.2 8.3 8.4 -pnum 1
re you sure you want to set a RAID group? {u/n [nl):

S system32icmd.exe

C:“Program Files\Storage Navigator Modular 2 CLI>aurgadd —unit arraydi -rg B -RA
ID5 —drive B.8 B.1 8.2 8.3 B.4 -pnum 1

Are you sure you want to set a RAID group? (ysn [nld>: y

The RAID Group has bheen set successfully.

C:“Program Files“Storage Navigator Modular 2 CLI>_
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Referencing the RAID Groups

Referencing the RAID Groups

* Review the RAID Group configuration of a storage system

— Format
aurgref -unit unit_ name [-m|-g] [-detail rg_no]
— Description

This command displays a list of existing RAID Groups. The displayed
contents include the RAID group number, RAID level, and size in blocks
(default) MB or GB.

— Example:
aurgref —unit array01 -g

Page 9-14 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Referencing the RAID Groups

» Review the RAID Group configuration of a storage system.

= | O WINDOWS' system32h crnd.exe

C:sProgram Files“S8torage Mavigator Modular 2 CLI>aurgref —uwnit arraydl —g_

i | CAWINDOWS' system32' cmnd.exe

ssProgram Files-5t orage Navigator Modular 2 CLI>aurgref —unit arraydl —g

ALD RAID Parity
Group Level Groups Type Total Capacity Free Capacity
a 5¢ 4D+1P> 1 SAS 1871.5 GB 1871.5 GB <{188.8x>

C=“Program Files“8torage Navigator Modular 2 CLI>_

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties.
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Deleting RAID Groups

Deleting RAID Groups

* Delete RAID Groups
— Format
aurgdel -unit unit_name -rg rg_no [-f]
aurgdel -unit unit_ name -ALL [ -f]
— Description

This command deletes the specified RAID Group or deletes all RAID
groups in an array unit

— Example:
aurgdel —unit array01 -rg 1
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Deleting RAID Groups

» Delete RAID Group

:snProgram Filess8torage Mavigator Modular 2 CLI >aurgdel —uwnit arraydl -rg 1
re you sure you want to delete the specified RAID group(s>? <(u/n [nl>: vy
The RAID group 1 has been deleted.
The RAID group<s? has been deleted successfully.

C:“\Program Files“Storage Mavigator Modular 2 CLI>_

g

< | d
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Creating LUs

Creating LUs

e Create an LU

— Format
auluadd -unit unit._ name [ -lu lun]-rgrg_no -size num[m|g|t]] rest

[ -stripesize 64 | 256 | 512 ]
[ -cachept pt_no ]

[ -paircachept pt_no | auto ]
[ -createarea area_no |

[ -noluformat]

— Description
This command is used to create LUs.

— Example:
auluadd —unit array01 —lu 0 —rg 0 —size 100g —stripesize 256 -noluformat

20
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Creating LUs

* Create an LU

WINDOWS'\ system32hcmd.exe

C:“Program Files“\Storage Mavigator Modular 2 CLI>auluadd -unit arraydl -lu 8 -rg @ —size 108G —-strip
esize 256 —noluformat_

\WINDOWS " system32',cmd.exe - auluadd -unit array01 -lu 0 -rg D -size 100G -stripesize 256 -noluformat

:»Program FilessStorage Mavigator Modular 2 CLI>auluadd —wnit arraydl —1lu B —rg B —size 188G —strip
size 256 —noluformat

re you sure you want to set the logical wnit? {ysn I[nl>: _

C:HWINDOWS' system 32 cmnd.exe

=~Program Files“S8torage MNavigator Modular 2 CLIZ>aulwadd —unit arraydl —-lu @ —»rg B —size 188G —strip
size 256 —noluformat

re you sure you want to set the logical wnit? {ys/n [n13: u
The logical unit has been set successfully.

C=“Program Files“Storage MNavigator Modular 2 CLI>_

=
21
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Format LUs

Format LUs

 Format an LU

— Format

auformat -unit unit_name -lu lun...
— Description

This command formats a specified LUN or a group of LUNs
— Example:

auformat —unit array01 -lu 0

22
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Setup and Configuration of Hitachi Storage Navigator Modular 2 CLI
Format LUs

e Formatan LU

| CHWINDDWS', system32cmnd.exe

sProgram Files“Storage Mavigator Modular 2 CLI >auformat —unit arraydl —-lu 8
re you sure you want to format the logical wunit<(s>? C(ysn [Nn1>: y_

WINDDWS system32hcmd.exe

:sProgram Files“Storage Navigator Modular 2 CLI>auformat —unit arraydl —-1lu 8
re you sure you want to format the logical wunit<s>? {(ysn [N1d: p
The format was started.

C:“Program Files“Storage Navigator Modular 2 CLI>_

g

q | oW

23
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Referencing LUs

Referencing LUs

* Referencing the LUs
— Format
auluref -unit unit_name [-m|-g] [-lulun ...]
— Description

This command displays information of existing LUs (capacity, status,
current controller number, default controller number, RAID group number
of a RAID group and its RAID level).
— Example:
auluref —unit array01 -g

24
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Referencing LUs

» Referencing the LUs

AWINDOWS' systemi32' cmd.exe

C:“Program Files“Storage MNavigator Hodular 2 CLI>auluref -unit arraydl —g
Stripe RAID RAID
LU Capacity Size Group Level Type Status
a 1A@.8 GB 256KB a 5¢ 4D+1P> SAS Normal{Quick Formatting{?@x>>

C:“Program Files“S8torage Mavigator Modular 2 CLI>_

25
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Deleting LUs

Deleting LUs

e Delete an LU

— Format

auludel -unit unit_ name -lu lun.. ..
— Description

This command deletes a single LU or a group of LUs
— Example:

auludel —unit array01 —lu 0

26
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Deleting LUs

* Delete an LU

WINDOWS'\ system32hcmd.exe =]
C:“Program Files“Storage Mavigator Modular 2 CLI>auludel -unit arraydl -1lu 8_ :q
INDOWS',system32',cmd.exe - auludel -unit array01 -lu 0 [ _ (O]

“Program Files:Storage Mavigator Modular 2 CLI>auludel -uwnit arraydl -1u 8
he specified logical unit{s)> will he deleted.

he specified logical uwnit<{s> has already been formatted.

re you sure you want to delete the specified logical wnit{s>? (ysn [n1d: y_

C:HWINDOWS' system 32 cmnd.exe

C:“Program Files“Storage Navigator Modular 2 CLI>auludel —unit arrayvdl -lu @

The specified logical unit<{(s) will be deleted.

The specified logical unit{s) has already bheen formatted.

fre you sure you want to delete the specified logical uwunit(s>? <ysn [nl>: vy

If yvou delete the logical wnit{(s)>, you will not be abhle to recover your data. Please make sure to pe
rform backup of all important data before this operation.

hen you delete your logical unit,. the data becomes unusable. Systems or applications that use this
zubsystem will terminate abnormally. Please make sure to stop host access to the subsystem before pe
rforming thisz operation.

re you sure you want to delete the specified logical uwunit<{s>? {ysn [nl>: vy

he specified logical uwnit<s> will he deleted.

re you sure you want to execute? {ysn [nl1d: p

The logical unit @ has been deleted.

The logical unit<s> has been deleted successfully.

I=

C:-“Program Files“8torage Navigator Modular 2 CLI>_

[a

27
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Display Help

Display Help

* Display Help
— Format
auman [-en | -jp] command_name
— Description

This command displays the help information in English (-en) or
Japanese (-jp) for a command.

28
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Lab Project 8: SNM2 CLI

Lab Project 8: SNM2 CLI

» Timing and Organization
— Time allotted to complete the project: 60 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes
— The class will be split into lab groups.

— The lab groups will perform the lab project on the lab equipment assigned to
them by their instructor.

29
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Lab Project 8: Objectives

Lab Project 8: Objectives

» Upon completion of the lab project, the learner should be able to:
— Install the Storage Navigator Command Line Interface on a host system
— Verify CLI system variables
— Register an Adaptable Modular Storage 2000 system with the CLI
— Create a Management Mode password
— Collect status of existing RAID Groups and LUNs
— Create and delete a RAID Group
— Create a LUN
— Format a LUN

30
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10. Software Feature
Overview

Module Objectives

» Upon completion of this module, the learner should be able to:

— List the software features that are included with the Adaptable Modular
Storage 2000 Family

— Describe what Program products can be accessed only with Storage
Navigator Modular 2 Advanced Setting applet

— Describe, enable, and configure Cache Partition Manager feature

— Load a specific internal LUN into cache as a cache-resident LUN using Cache
Residency Manager feature

— State the purpose of the Performance Monitor feature and identify the types of
performance data that can be collected

— Load, configure, and launch HDLM
— Use lometer to generate 1/O activity to specific DF800 LUNs

— Launch Performance Monitor and collect and display specific performance
metrics

®Hitachi Data Systems  HDS Confidential: For distribution only to authorized parties. Page 10-1



Software Feature Overview
Features and Usage

Features and Usage

Product or Feature Usage Model
LUN Manager/LUN Expansion Host Groups All
Cache Residency Manager Increase LUN access performance All
Cache Partition Manager Increase host access performance All
SNMP Agent Support Function Report events and status All
Account Authorization Robust security for restricting access All
Audit Logging Audit logging of all changes performed in AA All
Performance Monitor Monitor and collect utilization statistics All
LUN Grow/Shrink Expand or reduce the capacity of an LU All
Online Raid Group Expansion Expand the capacity on an Raid Group All
Data Retention Utility Protect LUNs All
Data Shredding — (future) Parity group /LU data erase All
Power Saving Power down of RAID groups that are not used All
Hitachi Shadowlmage Replication software | Create local copies of production LUNs All
Hitachi TrueCopy Synchronous software Create remote copies of production LUNs All
Hitachi TrueCopy Extended Distance Software Create remote copies of production LUNs All
Hitachi Copy-on-Write Snapshot software EGeNaste point-in-time copies of production All

Note: Highlighted features on this slide are optional software features, not included
in BOS-M, and there is additional cost and the features require a key.
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Launch Advanced Settings

Launch Advanced Settings

4 Arrays

- g AMSZ2100_83011456
3 ﬁ@ Components
3 @ Sroups
3 @ Replication
- m Settings
% FC Settings
[Ei] Spare Drives

‘ﬁ Licenses

i DMLU
i Lan

2 Firmware
% E-rnail Alert
) Date & Time

% Command Devices

b Advanced Settings

3 Security
3 M Performance
& alerts & Events

Advanced Settings

AMEZ2100_83011456 = Sefttings = Advanced Settings

| Advanced Settings

Advanced Settings

[ Open Advanced Settings ]

n this window, you can customize parameters,
hich are related to detail functions

Operate the advanced settings of subsystem.

Note: A time out occurs after 30
minutes when working
with Advanced Settings.

HSNM2

Access Mode
Performance
E],li Mapping Guard
& Parity Correction

| Cache Residency

Cache Partition

HITACHI

IAI‘ISZlEID_BSDlllEG

Item

Comment

Configuration Settings

Setthe configuration of subsystermn.

Access Mode

Setthe mapping mode to enahleldisable.

Performance

Acquire the performance infarmation.

Mapping Guard

Setthe mapping guard to enablefdisable.

Parity Correction

Correctthe logical unit.

Cache Residency

Setthe Cache Residency information.

o RSN

Cache Partition

Setthe Cache Parition information.

Cloze |

®Hitachi Data Systems
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Software Feature Overview
Cache Memory Configuration

Cache Memory Configuration

« Cache Memory Configuration

Controller 0

Subsystem
Management Area

User Area Controller 0

User Area Controller 1

Duplex
Writing

Duplex
Writing

Controller 1

Subsystem
Management Area

User Area Controller 0

User Area Controller 1
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Basic Operation of Cache Control

Basic Operation of Cache Control

* Dynamic Optimizing is performed on the cache per the following
— Read / Write cache area assignment:

The read and write cache areas are not fixed but are dynamically assigned according to
the type of I/O from the host.

— Destaging algorithm:

This is selected automatically according to the write pattern occurring from the host.
— Staging algorithm:

This is selected automatically through a study of the read commands from the host.

Data Portion of the User Area
Initial Condition

Used completely

as a read cache

. Reception of Reception of
Write area .
Dynamic a lot of read a lot of write
change commands | commands |
from hos! Readarea | >>| "> Workareafor

parity generation

Used completely
as a write cache

®Hitachi Data Systems
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Software Feature Overview
Cache Partition Manager Feature

Cache Partition Manager Feature

» Cache Partition Manager (CPM) allows for the segregation of
workloads within the system.

* Itincludes the following:

— Selectable segment size
Customize the cache segment size for a user application

— Partitioning of cache memory
Separate workloads by dividing cache into individually managed, multiple
partitions

* A partition can then be customized to best match the 1/0 characteristics
of its assigned Lus.

— Selectable stripe size
To increase performance by customizing the disk access size
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Software Feature Overview
Advantage of Selectable Segment Size — Small I/0

Advantage of Selectable Segment Size - Small 1/0

16KB segments

Cache segmented by default in

=

o
16KB

"

Cache segmentation optimized

for the Host I/0 with 8KB segments S8KEBE <«—— Note:
™ The recommended segment size is the

For an application with short
size (ex. 4KB) host access

size of the host /0 x 2 (2 x 4KB = 8KB}).

By choosing a smaller segment
size, the cache hit rate and the
performance will increase (there
is more data in the cache.)

Low cache hit ratel

* Recommended segment size is the host I/ O size times two.

* Setting the segment size in this example to 4KB indicates that up to two segments
will be used for cache processing overhead.

®Hitachi Data Systems
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Software Feature Overview

Advantage of Selectable Segment Size — Large /O

Advantage of Selectable Segment Size - Large 1/0

16KB segments.

Cache is segmented by default in

For an application with long
size (ex. 128KB) host access

=

l_Y_J
16KB

Cache segmentation is optimized
for the Host I/O with 256KB
Segments.

" 4

256KB

Takes overhead to handle
many segments for each /O
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Software Feature Overview
Advantage of Global Cache

Advantage of Global Cache

Model 2000 system without Cache Partition
Manager or different cache partitions

» For READ access: —

, Hosts/Applications

— Cache memory is used on demand
by multiple applications.

T

— Therefore:
* Faster hosts (applications) do Faster/\ Slower
not have a negative effect on RIS

slower hosts (applications). | |

* A faster LU does not have a |
negative effect on a slower LU. | | ]
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Software Feature Overview
Disadvantage of Global Cache

+ Storage systemwithout Cache Partition Manager or different cache partitions

Global Cache usage changes dynamically as required for

Q
[&] . .
= READ performance between Hosts/Applications/Lus.
£l
S
5 / \ /
QD
o L
Time
Hosts/Applications Hosts/Applications Hosts/Applications
I 4 4 [ A |

% L

[
|

1
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Software Feature Overview
Disadvantage of Global Cache

Disadvantage of Global Cache

» Storage system without Cache Partition Manager or different cache partitions

faster/slower hosts (applications):

— Faster hosts (applications) use
much more cache than slower hosts
(applications), and fill almost all the
cache memory.

A L] — Faster hosts (applications) have a
] | [T ||| | | negative effect on slower hosts
(applications).
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Software Feature Overview
Disadvantage of Global Cache

+ Storage system without Cache Partition Manager or different Cache Partitions

Hosts/Applications + High-intensity WRITE access to
faster/slower LUs:

- Hosts (applications) use same amount
of cache memory, but data for slower
LUs remains longer in cache memory.

- Slower LUs have negative effects on
faster LUs.

- Faster/slower LUs can be caused by:

+ SAS/SATAHDD
* RAID level
* The Parity Group

Slowerd}, - Faster

Page 10-12 HDS Confidential: For distribution only to authorized parties. @ Hitachi Data Systems



Software Feature Overview
Advantage of Partitioned Cache

Advantage of Partitioned Cache

Partitioned Cache
Hosts/Applications

.o

Faster @ Q

Hosts/Applications

+ Selectable from Partitioned Cache and Global Cache

N ¥

14

Slower @

Negative effects between faster/slower
hosts, applications, and LUs will decrease.

Global Cache

Is selectable for temporary
changes in performance.

T

or !

L

Time
Hosts/Applications Hosts/Applications

e e
T[T [
[T 1T I

=

Configuring the cache for partitions is a static adjustment that will not dynamically

change afterwards.
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Advantage of Selectable Stripe Size

Advantage of Selectable Stripe Size

HDD usage with a HDD usage with the 1/O optimized
LU Stripe Size 64KB LU Stripe Size 256KB
| 128KB |1Writeto LUN = 128KB 1 Write to LUN =
2~3 Writes to HDD 1~2 Writes to HDD
Stripe Size
A S | S e AP A A
N \.h_r,#/ \_,_r,,/ \.h_é_,/HDDS \_,_r,,/ \H,_r,,/ ~— % “HDDs

* High throughput with concurrent 1/Os to HDDs * Lower overhead because of less HDD 1/Os

* Good for applications with transaction [/Os * Good for applications with sustained [/Os
(Data Base systems)

15

By selecting the most appropriate Stripe Size, the number of HDD 1/Os can be
brought back to the minimum which will improve the performance.
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Partitioning Cache

Partitioning Cache

» Cache can be divided into partitions that can be exclusively used by
assigned LUNSs.

— Maximum number of partitions:
* Model 2100: 16
* Model 2300: 16
* Model 2500: 32

— Partition 0/1 are the master partitions (fixed at16KB only).
— Partition 2 to n have selectable-size segments of: 4, 8, 16, 64, 256 and 512K.
— Partition sizes are flexible (each partition has a certain minimum).

 Although proper use of the Cache Partition Manager can contribute to improving
an application’s performance, an incorrect configuration can easily achieve the
opposite effect.

* One partition can be used by one or more LUNSs.
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Software Feature Overview
Partitioning Cache

* Relationship between segment size and stripe size

Stripe Size
Segment Size
256KB

16KB 64KB (default) 512KB

4KB Available Available N/A N/A

8KB Available Available Available N/A
16KB (Default) Available Available Available Available
64KB N/A Available Available Available
256KB N/A N/A Available Available
512KB N/A N/A N/A Available
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Partitioning Cache Feature

Partitioning Cache Feature

» Cache Partition Manager is launched from the Advanced Settings window.

HITACHI

IDFSUDS_SSDlUDSS
N " ~T1 M Era ME)

El DF8005_83010053 [ser Area ] Rl
5| configuration Settings Mo, CTL Parition Size Segment Size
gAccess Mode @ |00 il TEOME 16KB

Ferformarice @ |01 1 TEOME 16KE

@,f Mapping Guard
& Parity Correction

£Cache Residency wyn
Cache Partiion <€ 1. Select Cache Partition.

M. CTL Fartition Size Segment Size
& oo 0 THOME 16KB
)0 1 THOME 16KB
2. Click Set.
4| | \ ol
Set
Close
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User Area

User Area

« Initial configuration of cache when Copy-on-Write is not installed

Cache Partition

l Cache Partition * Total User Area (2 x 760MB = 1520MB)
ol User Area |Enms/— * By default, all cache is assigned to the

CTLO Free Ared|0ME Master Partitions; there is no Free

CTL1 Free AreNoME cache.

A —
] CTL Minirmum Size ol OME) (Size(meEl) Segment Size
m) o 0 76 Y 6KB
m) | 0 T \ 76 ek

-‘Only the Master Partitions are configured.

 The size of a partition is specified in 10MB chunks (not to be I
confused with the independent Segment Size).

 The default condition without Copy-on-Write Snapshot installed,
is 76 segments. 76 X 10MB = 760MB per controller

» Segment Size is fixed at 16 KB.

* Minimum size of the Master Partition is 200MB (20 segments).

Add Lelete |

Ok | Cancel |

Java Applet Windaw

The DF800 used to create this screen shot the following screen shots had 2GB of
cache per controller.
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User Area with Copy-on-Write SnapShot Installed

User Area with Copy-on-Write SnapShot Installed

» Configuration of cache when Copy-on-Write is installed

Cache Partition E

l Cache Partition

Ul |ser Area IlDDUl\IB

CTLOFres Area|0ME

CTLY|Free AreaIDM:B

Cache Partition

o, CTL Minimum Size (1 0MBE) Size (o1 OME) Segment Size
oo i 20 50 |16KE
01 1 20 50 |16KE

User Area is decreased by 520MB.

26 chunks were released per controller, and because of
the cache mirroring, a total of 52 chunks were released.

52 x 10MB = 520MB

Add Delete |

Ok Cancel

Java Applet wWindow

20
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Create Cache Free Space

Create Cache Free Space

« Example shows the release of 30 chunks from the Master Partitions.

Cache Pattition [ x|

l Cache Partition
30 chunks were released to Free Space

Curent Capacty NIESERCRNICIT from each controller.
CTLO Free AreaISDDI\IB
CTL1 Free Area | 600ME 30 x 2 = 60 chunks = 600MB

Mo, CTL Minirmum Size 1 OMEB) Sized1 OME) Segment Size
oo a 20 20 |16KE
m 1 20 20 |16KB

{

Before clicking Add to create a new sub-partition,
you must first have enough Free Area.

Free space is created by releasing space from the
Master Partitions.

Release space by clicking in the Size(x10MB) box
and decreasing the number of chunks.

Add Delete |

Ok | Cancel |

Java Applet wWindow
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Create Sub-partitions Example

» This is an example of the creation (Add) of two new sub-partitions.

Cache Partition

l Cache Partitioh

rant Capacity NIt IlUUUl‘IB

1.1 Select the cache

CTLO Free Area |600HE _
! Segment Size.

CTL1 Free AreaISDDI\IB

Cache Partition Mo. CTL | Minimum Size g1 OME) Size (el OME) Segment Size
on ] 20 20 [16KE
ifl 1 20 20 [16KE

20 4

1.2 Select the
owning controller.

Ok | Cancel |

Java Applet window

2. Click OK to apply the additions. 1. Click Add to create and then
This causes a reboot of the array. configure a new sub-partition.
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Lab Project 9: Cache Partition Manager

* Timing and Organization
— Time allotted to complete the project: 60 minutes
— The lab project contains two sections:
+ Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes
— The class will be split into lab groups.

— The lab groups will perform the lab project on the lab equipment assigned to
them by their instructor.

23
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Lab Project 9: Objectives

« Upon completion of the lab project, the learner will be able to do the
following:

— Release cache space from the two Master Partitions (0 and 1), releasing it to
Free Space for each controller

— Create two new partitions, one in each controller
— Assign a different cache segment size to each of the new partitions

— Create two new LUNSs, assigning each to one of the new partitions

24
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Cache Residency Manager Overview

Cache Residency Manager Overview

* User-specified LUN resident in the Cache Memory
— 100% hit ratio for the resident LUN
— Improve system throughput
* Apply to a LUN that contains data being accessed frequently

Required conditions for Cache Residency Manager Feature

Item Specification
Controller . Dual Controller
Configuration
RAID level RAID 1+0, 5, 6

Max number of LUNs | 1 per Controller

25
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Installing Cache Residency Manager Feature

» Cache Residency Manager feature must be installed or uninstalled using
a software license key.

» The storage system must be rebooted in order for the Cache Residency
Manager changes to take effect, including installing, uninstalling, enabling,
or disabling.

26
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Functionality

oron
b

Controller #0

For other LUs
(Controller#0) Duplicated
Resident LU upficate

Cache Write Data
(Controller#0, LUQ) ﬁ
For other LUs

(Controller#1)

Resident LU
Cache
(Controller#1,LU1T)
"-"___—_‘—\
LUO

LU

LU2
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oron
*

Controller #1

For other LUs
(Controller#0)

Resident LU
Cache
(Controller#0,LU0)

For other LUs

(Controller#1)

Resident LU
Cache
(Controller#1,LU1)
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Conditions that Terminate Cache Residency Manager

Conditions that Terminate Cache Residency Manager

28

No Conditions
1 When the setting of Cache Residency Manager is cleared.
2 When Cache Residency Manager is disabled or uninstalled
When the LUN used for Cache Residency Manager is
3 deleted or the RAID group in which the LUN is created is

deleted

Remarks

All of these conditions
are caused by the
operator.

®Hitachi Data Systems
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Maximum LUN Size for Cache Residency Manager

* The maximum size of a LUN that is used for the Cache Residency
Manager feature depends on the capacity of the installed cache memory.

» Cache Residency Manager feature uses part of the cache memory.

29
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Performance Monitor Feature Overview

» The Performance Monitor feature enables the user to collect and analyze
performance information from the following functional areas:

— Port information
— RAID group / Logical Unit information
— Cache information
— Processor information
— Drive information
— Drive operating information
— Back end information
» Performance Monitor presents the information in chart or table format (.txt file).
— Chart gives a real-time 2-dimensional view of the system in graph format.
— Table format gives snapshots over a specified period of time.
» Set an interval from 1 minute to 23 hours 59 minutes
» Set number of repetitions from 1 to 20,000
» Snapshots can be concatenated into a single, compressed into a ZIP file
* Requires a license.
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Monitored Statistics

Functional Area Measurement Item

Port Information Command Count
Logical Unit Information Command Hit Count
Hit Rate
I/0 Rate

Transfer Rate

Initiator Command Count

Initiator Command Transfer Size

Initiator Command Time

Initiator Command I/O Rate

Initiator Command Transfer Rate

RAID Group Information | Command Count

Command Hit Count
Hit Rate

I/O Rate

Transfer Rate
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Monitored Statistics

32

Functional Area Measurement Iltem

Cache Information

Cache Write Pending Rate

Cache Usage Rate

Processor Information

Processor Operating Rate

Drive Information
Back end Information

Command Count

/0 Rate

Transfer Rate

Online Verify Command Count

Drive Operation Information

Drive Operating Rate

Drive Loading Information
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Enabling Performance Data Collection

1. From the Arrays panel, expand Performance and click on Monitoring.

4 Arrays
- i@ amszi00_ss0i14s6 | Monitoring
» [ Compenents AMS2100_83011456 = Performance = Monitoring
= (B Groups
% RAID Groups Performance Measurement Items
T Host Groups Port Information Enabled
r @ Replication RAID Group & Logical Unit Information Enabled
' % settings Cache Information Enabled
3 Securit
% Y Processor Information Enabled
= M Performance
S T Drive Information Enabled
r g @ Monitoring
¥ EI'ETuning Paramet: Drive Operation Information Enabled
i Alerts & Events Back-end Information Enabled
[ Change Measurement Items ] [ Get Performance ]_W
/ See slide 35
T

/

2. Click on the Change Measurement Items button (see next slide).
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Enabling Performance Data Collection

| HSNM2 HITACHI

Change Measurement Items
Performance Measurement Items Property |
Specify iterns measuring performance, 4 CIICkIng Confil"m to start
Perforrmance  Port Informmation: ¥ Ensble the CO|IeCt|0n.
Measurement | I
Ttems: RAID Group & Logical Unit
Infarrnation: W Enable HSNM2 HITACHI
Fehe Infamaan M Enable Change Measurement Items
Processor p Enzble
Inforrmation: . .
Selecting all items may affect host IfC
Drive Information: W Enable Do you want to continue processing?
Crive Speration p Enzble v
Information: A
Back-end Information: ¥ Enable

@) (Ganeel)

3. Select all the functional areas from which you want to collect performance data and
save these settings by clicking OK.

34

By default, performance data will be collected from all seven functional areas.
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Get Performance Function

Get Performance

Property of getting performance

Specify measurement itern and measurernent made of performance, and click Start, Whan perfarmance is got by manual, click Get by the timing that wants ta gef

e
Measurernent Iterm: Measurernent Itern: AMSZ100_83011456 : Controller 0 ¢ Logical Unit Information
~ i Ams2100 83011456 = Detailed Measurement Item Measurement Item Information
¥ B controller 0 Rows/Page: 25 -] | pagell of 1 Item 1=
¥ € Port Information v LUN = Cornmand Count
WV @& RAID Group Inforrmation ¥ oooo Command Hit Count
. . Hit Rat:
I~ :J Lagical Unit Inforrmation ¥ oooi fr At
. — v 0003 I/ Rate
¥ B Cache Information 2
. ¥  ooo4 Trans, Rate
[¥ % Processor Information
¥ ooos Initistor Corrmand Count
¥ [l Orive Information
Ird 000 Initiator Command Trans, Size
oF. - . .
¥ "Il Drive Operation Information ¥  oons _ D @amrrerd s —
W & Back-end information = W 0003 w| | Initiator Command 1/0 Rate |
4« | 2]

Performance Measurement Mode © (™ Manual : You can get perfarmance by the timing that wants to get them,

& Auto s
* Interval IU hour(=) |5 rninute(s)
From 1 minute to 23 hours 59 minutes
* Murnber of repetitions: IlUU tirne(s)
Integrate gat parfarmance filas 1 7 yar Frorn 1 to 20000
* Required fiald
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Note: The Get Performance function would allow you to configure a plan that
would collect the data a specified number of times over a defined period of
time. In class you will skip this function.
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Reviewing Performance Data

1. From the Arrays panel, expand Settings, click on Advanced Settings and then click
the Open Advanced Settings button.

1 Arrays

- g AME2100_53011456
3 @ Components

Advanced Settings

AMSZ100_83011456 = Settings = Advanced Settings

3 Groups = H
(2 sroves Advanced Settings 2. Click on Performance and then
» @ Replication X .
o [ Settings Advanced settings click the Display Graph button
. Operate the advanced settings of subsystam, . .

@ rC settings when it appears (see next slide).

qi] Spare Drives In this windaw, you can customize ametars,

@ Licenses which are related to detail functio ‘ I

=4 and license functinns of thic ar

Command Devices

. HSNM2 '\

i DML

%'—*"N #100_s3011166

a}) Firmware

% E-mail Alert

@) Date & Time Comrment

@ Set the configuration of subsystem.

‘ . TlAccess Mode Setthe mapping mode to enablefdisable.
» by Security Ferformance Acguire the perfarmance information.
» W performance - i I Mapping Guard Setthe mapping guard to enableidisable.

& Alerts & Events iy Cache RES_‘F’E”CY Parity Carrection Carrect the logical unit,
Cache Partition Cache Residency Setthe Cache Residency information.
Cache Parition Setthe Cache Partition infarmation.
| | |
Close |
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Performance Monitor Window

Functional areas that can be monitored Start or Stop the monitoring Process

Performance Monitor [ x|

l Performance Mohitor

Graph | options | O f ey | /

Collection Status of Perfdrmance Statistics

Interval Time ) Monitoring
Catedory Status

[1} [hours)] Il [minute(s)] Start
Port Information Start =]

RAID Group / Logical L)

t Information Start = Stop
Cache Information | Start LI
, L— Measurement Item
-5 Subsystem lﬁ—j

= cTLo

63 Port

- RAID Groups

-1 RG-000 (RAIDS)
£l RG-001 (RAIDS)

Bl RG-002 (RAIDS) Display Graph

- Logical Unit . .

L S chart s Rate [ ~| <€ ———1— Settings for more granularity
-[# Drive 100

i.-[B Drive Operation

Q) Backend 80

=l oL

&0

40

WProcessor
20

] =) — Chart that shows the

12:28

7 performance information

CTLO - Processar - Usage(%)

Glose

Java Applet ‘Window
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Lab Project 10: Performance Monitor

Lab Project 10: Performance Monitor

* Timing and Organization
— Time allotted to complete the project: 60 minutes
— The lab project contains two sections:
» Section 1 is the lab activity
» Section 2 contains the review questions
— Time allotted to go over the review questions: 15 minutes
— The class will be split into lab groups.

— The lab groups will perform the lab project on the lab equipment assigned to
them by their instructor.
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Lab Project 10: Objectives

« Upon completion of the lab project, the learner will be able to do the
following:

— Install, launch, and configure the Hitachi Dynamic Link Manager (HDLM) GUI
on the Windows host system

— Using HDLM, display I/O activity and status of the managed paths

— Launch and configure lometer to generate Write and Read 1/O for four
hypothetical workers (users) to specific DF800 LUNs

— Launch and configure the SNM2 Performance Monitor to collect all categories
of performance metrics

— Launch the SNM2 Performance Monitor Graph and display individual metrics
as I/O flows into the array
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Overview of Modular Volume Migration

2 .. Issues the migration
Host Administrator| .. mand

Issuing the migration LAN
command 1

/

‘ Migration engine (based on Shadowlmage software) ‘

Host /O

.

Manual migration is supported
Auto-migration is not supported

2. Access path change]

Volume migration is not a swap function. If there
is user data in the secondary volume (S-VOL)
whichis the destination logical unit (LUN), the
data is overwritten by the volume migration.

RAID Group 00
LUN 004,

RAID Group 32

1. Data Copy
. . . ENM : Storage Navigator Modular {GUI or CLI)
Online Migration RM :Command Control Interface (CCI)
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Migration From SAS Drives to SATA Drives

RAID Group
reated on SAS HDDs

Data Copy

Migration
finish

41
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Migrating Volumes for Performance

Migrating Volumes for Performance

2D+1P RG 00 7D+1P RG 9
SAS HDDs SATA HDDs

finish

7D+1PRG 9
SATA HDDs

2D+1P RG 00
SAS HDDs

IrT_um 1

42

Create a RAID Group and

Component statis Logica Stats |

the primary volume ey

LUN of the same size as I s 9 (=] o e W@l

ST

(P-VOL) for the migration
target.

Format the LUN ( ->
Format complete ).

Reserve the LUN for the

migration target.

=loix|

N
Issue the command to start

Pl ,m_u»m.gﬁ
e —

e

the volume migration

capaiy 116 RAD Level [ATEE(G0A17)

oon i e

LUN et saist_| R Group i

[re

(-> Migration complete ). )

Delete the migration pair.

oo

Release the LUN from
reserved status. ) o | _con )
<« » Refresh Create Change Pace Cancel M
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Internal Mapping and I-LUNs

Internal Mapping of
the LUN before

HLUN#05

........................... I}.....1I
o
! ! LUN ! Lo :
Real
data of
the LU
S =
(1) Data copy
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SNM/W eb/CCI SHM/MWeb/CCI
7

Internal Mapping of
the LUN after

—
HLUN#25

HLUN#05

gAY TIAINS WO B|ge e Ay

c
) 2
(2) °
Internal 3
mapping 3
changes Z
-Il
=<
=
s

Volume Migration can move LUNs online by changing the internal mapping.

¢ Internal LUN = [-LUN

The LUN# available from Storage Navigator Modular (SNM), Web or command
control interface (CCI) does not change before or after a volume migration.
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Performance Considerations

* The recommended Copy Pace is Normal, but when the host I/O load is
heavy, performance may deteriorate considerably. In that case, select
Slow to maintain performance levels.

— For example, the LUN is migrated from a SAS disk drive to a SAS
disk drive:

1. Random Read /O declines from 65% to 45% when the Copy
Pace is Normal.

2. Random read I/O declines from 80% to 60% when the Copy
Pace is Slow.

* Not only does the RAID structure of the P-VOL affect the performance
of the host I/O, but it also affects the performance of the S-VOL.

— For example, when a LUN is migrated from a SAS disk drive to a
SATA disk drive, the random write 1/0O declines from 60% to 40%
when the Copy Pace is Normal.
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45

RAID Group 0

* Do not execute a volume migration to multiple LUNs in the same RAID
Group at the same time.

— For example, when the LUN is migrated from SAS disk drives to SAS disk
drives, copy performance declines to 80%.

RAID Group 1
I: = -

RAID Group 0

— 3
LUO
“

B

RAID Group 1
“
80% ——— 3
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Performance Considerations

* Do not execute a volume migration when the LUNs upon which the
migration will be executed are in a COPY status from Shadowlmage
software and are included in the same RAID Group. Either:

— Schedule a volume migration operation to be executed when the
Shadowlmage pairs are in a PSUS status.

— Stop the Shadowlmage software data copy operation before the volume
migration is executed.
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Volume Migration Setup

* To use Modular Volume Migration software, some preparations are
needed. (These are similar to Shadowlmage software.)

— Install the Modular Volume Migration key

— Set the differential management LUNs

» To operate with the command control interface (CCI Raid Manager),
additional preparations are needed.

— Set the command devices
— Set the Target ID (LUN mapping)

Note: Target ID for migration cannot be set through Storage Navigator
Modular 2. Use Storage Navigator Modular original version.

— Set the environment variables
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