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Product Names

Enterprise Storage Systems

* Hitachi Virtual Storage Platform
* Hitachi Universal Storage Platform® V
* Hitachi Universal Storage Platform® VM
Legacy Products:
* Hitachi Universal Storage Platform®
* Hitachi Network Storage Controller
* Hitachi Lightning 9900™ V Series enterprise storage systems
 Hitachi Lightning 9900™ Series enterprise storage systems

Modular Storage Systems

* Hitachi Adaptable Modular Storage
* Hitachi Adaptable Modular Storage 2000 Family

Legacy Products:
* Hitachi Workgroup Modular Storage
* Hitachi Thunder 9500™ Series modular storage systems

* Hitachi Thunder 9200V™ entry-level storage

Management Tools
* 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

Replication Software

Remote Replication:
* Hitachi Universal Replicator
* Hitachi TrueCopy® Heterogeneous Remote Replication bundle
 Hitachi TrueCopy® Remote Replication bundle (for modular systems)
» Hitachi TrueCopy® Synchronous
* Hitachi TrueCopy® Asynchronous



Hitachi TrueCopy® Extended Distance

In-System Replication:

» Hitachi ShadowImage® Heterogeneous Replication (for enterprise systems)

L]

Hitachi ShadowImage® Replication (for modular systems)

Hitachi Copy-on-Write Snapshot

Hitachi Command Suite

L]

Hitachi Basic Operating System

Hitachi Basic Operating System V

Hitachi Command Director

Hitachi Device Manager

Hitachi Dynamic Link Manager Advanced

Hitachi Dynamic Provisioning

Hitachi Dynamic Tiering

Hitachi Global Link Manager

Hitachi Global Reporter

Hitachi Replication Manager

Hitachi Storage Capacity Reporter, powered by APTARE®
Hitachi Storage Services Manager

Hitachi Tiered Storage Manager

Hitachi Tuning Manager

Hitachi Virtual Server Reporter, powered by APTARE®

Other Software

L]

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

Hitachi Command Control Interface (CCI)

Hitachi Volume Migration

Hi-Track® Remote Monitoring system

Other Solutions and Terms

Hitachi Content Platform

Hitachi Compute Systems Manager
Hitachi NAS Platform

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

Welcome

= Student Introductions
- Name
— Position
Experience
What you expect from the course?
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Introduction
Course Description

Course Description

= This ten day instructor-led course provides an introduction to the
Hitachi Virtual Storage Platform, associated software products,
and SAN and NAS implementation.

= The learner performs hands-on lab activities designed to build
the skills necessary to operate the key software utilities. These
activities provide an opportunity to work with UNIX and
Microsoft® Windows® integrated with the Hitachi enterprise
storage systems.

= The course is designed for pre-sales technical personnel, but
can benefit any audience that requires deep technical training on
enterprise products, making it appropriate for Hitachi TrueNorth®
Partners and customers.

= This course is part of the Hitachi Certified Storage Professional
Program and supports the Hitachi Data Systems Storage
Foundations — Enterprise Exam (HHO-110).

Enterprise storage systems include:

* Hitachi Virtual Storage Platform

Hitachi Universal Storage Platform V
Hitachi Universal Storage Platform VM

Hitachi Universal Storage Platform

Hitachi Network Storage Controller
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Introduction
Prerequisites

Prerequisites

= A solid understanding of enterprise storage concepts and
functionality
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Introduction
Course Objectives

Course Objectives

= Upon completion of this course, you should be able to:

— Describe the architecture, essential components, and
features of Hitachi Enterprise storage systems

— Describe the tools available for the management of Hitachi
enterprise storage systems

— Describe Hitachi Device Manager features and functions
— Describe the Hitachi Dynamic Link Manager features

— Describe how Dynamic Link Manager and Hitachi Global
Link Manager help solve business continuity problems

— Define dynamic provisioning and thin provisioning
— Explain how to perform dynamic provisioning operations
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Introduction
Course Objectives

= Upon completion of this course, you should be able to:

— Describe how Hitachi Dynamic Tiering is used to optimize
tiered storage utilization

— Describe the customer business value of Hitachi Tiered
Storage Manager

— Demonstrate how Hitachi Command Suite is used to
manage tiered storage

— State the purpose of the Hitachi Virtual Partition Manager
— Describe the features and usage of cache logical partitions

— State the purpose and benefits of using Hitachi High-
performance NAS Platform, powered by BlueArc®

— Describe the Hitachi High-performance NAS Platform
architecture

= Upon completion of this course, you should be able to:

— Identify the hardware and software components of the
Hitachi High-performance NAS Platform

— Describe Hitachi Content Platform features and functions

— Describe Hitachi Data Protection Suite, powered by
CommVault® features and functions

— Describe Hitachi Business Continuity solutions and the
available software

— Describe Hitachi Replication Manager features and
functions

— Describe the key features and operations of Hitachi
Shadowlmage® Heterogeneous Replication

— Identify Shadowlmage Heterogeneous Replication RAID
Manager and Command Control Interface components

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




Introduction
Course Objectives

= Upon completion of this course, you should be able to:
— Describe the purpose of Hitachi Copy-on-Write Snapshot

— Compare the functionality of Copy-on-Write Snapshot to
Shadowlmage Heterogeneous Replication

— Describe typical Copy-on-Write Snapshot operations

— Describe the key benefits and features of Hitachi TrueCopy®
Heterogeneous Remote Replication bundle

— List the steps to configure replication with Hitachi
TrueCopy® Synchronous

— Identify the purpose of Hitachi Universal Replicator

— Describe how Hitachi Tuning Manager enables storage
performance optimization

= Upon completion of this course, you should be able to:

— Describe the features and functions of Hitachi IT Operations
Analyzer

— Describe the features and functions of Hitachi IT Operations
Director

— Describe the purpose of Hitachi Command Director

— Describe how Hitachi Command Director helps solve
customer issues
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Course Topics

Course Topics

Week One

e s

1. Enterprise Storage Architecture 1. Hitachi Storage Navigator 2 GUI

2. Enterprise Storage Software

3. Hitachi Storage Navigator 2

4. Hitachi Device Manager 2. Agent Installation and Configuration

5. Hitachi Global Link Manager Advanced 3. Hitachi Dynamic Link Manager Advanced

6. Hitachi Dynamic Provisioning 4. Hitachi Dynamic Provisioning

7. Hitachi Dynamic Tiering 5. Hitachi Dynamic Tiering Operations

8. Hitachi Tiered Storage Manager 6. Hitachi Tiered Storage Manager

9. External Storage Management 7. External Storage

10. Hitachi Virtual Partition Manager 8. Hitachi Virtual Partition Manager

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



Introduction
Course Topics

Week Two
T

11. Hitachi High-performance NAS Platform

12. Archiving and Backup

13. Business Continuity

14. Hitachi Replication Manager 9. Hitachi Replication Manager Initial Setup

15. Hitachi Shadowlmage Heterogeneous 10. Hitachi Shadowlmage Operations
Replication

16. Hitachi Copy-on-Write Snapshot

17. Hitachi TrueCopy Heterogeneous 11. Hitachi TrueCopyv Operations
Remote Replication

18. Hitachi Universal Replicator

19. Command Control Interface

20. Hitachi Performance Monitor

21. Hitachi Tuning Manager 12. Hitachi Tuning Manager GUI

22. Hitachi IT Operations Suite 13. Hitachi Command Director Reports

23. Hitachi Command Director

11
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Introduction
Learning Paths

Learning Paths

= Are a path to professional
certification

= Enable career
advancement

= Are for customers,
partners, and employees

— Available on HDS.com,
Partner Xchange and
HDSnet

= Are available from the
instructor

— Detalils or copies

12

HDS.com: http:/ /www.hds.com/services/education/

Partner Xchange: https://portal.hds.com/
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.

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


http://www.hds.com/services/education/�
https://portal.hds.com/�
http://hdsnet.hds.com/hds_academy/�

Introduction
HDS Academy Is on Twitter and LinkedIn

HDS Academy Is on Twitter and LinkedIn

‘Ineer  Hitachi Data Systems

w  Academy

=

X

( | 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.

13

These are the URLSs for Twitter and LinkedIn:
http:/ /twitter.com/HDSAcademy
http:/ /www.linkedin.com/ groups?gid=2972602&trk=hb side ¢
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1. Enterprise Storage
Architecture

Module Objectives

= Upon completion of this module, you should be able to:

— Describe the architecture, essential components, and
features of Hitachi Enterprise storage systems
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Enterprise Storage Architecture
Virtual Storage Platform

Virtual Storage Platform

Unique 3D Scaling
Technology

High performance grid
scale-up and scale-out
storage architecture with
advanced virtualization
capabilities and connectivity

Dynamic Mobility
Enables fluid storage
architecture, simplifies QoS

and lowers storage TCO for
block and file data

Innovative
Virtualization
Centralized, secured and
simplified storage
management with multi-
vendor storage support

Seamless Migration
and 100% availability
90% reduction on USP V

and USP VM migration effort
with no application outage

Sustainable IT

40% less power and half the
footprint versus competition

Data Resilience and
Protection

Proven replication and
continuous data protection
options to simplify backup

and business continuity

needs

Hitachi Virtual Storage Platform

USP V = Universal Storage Platform V

USP VM = Universal Storage Platform VM

QoS = Quality of Service

TCO = Total Cost of Ownership

The Hitachi Virtual Storage Platform scales in three dimensions.

It can scale up to provide improved performance and throughput as its host servers
consolidate and scale up .

It can scale out to deliver capacity, performance and bandwidth from a shared pool
of resources as more and more host servers are connected to the Hitachi Virtual
Storage Platform.

It can scale deep by connecting external storage, enabling existing multivendor
storage or lower-cost modular storage to add their resources to the scale up and
scale out demands of host servers. This extends the life of existing storage assets and
increases the return on assets.
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Enterprise Storage Architecture
VSP Full Configuration — 6 Rack

VSP Full Configuration — 6 Rack

The maximum number of frames is six, two DKC boxes and 16 DKU boxes.

HDD(2.5”) 1,024 2,048
HDD(3.5”) 640 1,280
CHAports 80 (96') 176 (192")

Cache 256GB  512GB
(512GB)2  (1,024B)2

1 ALL CHA configuration (Diskless)
2 Enhanced (planned for V02)

A fully-configured VSP system contains 2 DKC boxes, in each of 2 separate racks,
and 16 HDU boxes.

A fully-configured VSP system requires six racks.
* Each 19” rack is 60 cm wide, outside edge to outside edge
* Rack is 110 cm deep including rear door
* Total width of six racks is 278 mm or 11 inches wider, compared to the five

cabinet, fully-configured USP V

The table on this page also shows cache capacity. VSP V01 will support 256GB cache
in one module or 512GB cache in a 2 module configuration. These capacities are
expected to double when V02 is released.

The rack naming convention is slightly different from the RAID600 USP V. Each
rack has a two digit identifying number. Each of the DKC racks will be RK-00 and
RK-01 respectively. The HDU racks associated with its DKC rack uses the same left
digit followed by a 1 or 2 depending upon its physical position relative to the DKC
rack.

Diskless configuration option is supported for the VSP. In the case of a diskless
configuration, more CHA ports are possible.
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Enterprise Storage Architecture
VSP Full Configuration — 6 Rack

Controller Chassis (DKC) O
Disk Chassis (DKU) A
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Enterprise Storage Architecture

VSP Two Module System

VSP Two Module System

Option Module (module-1)

Basic Module (module-0)

respectively

PCB

HDD HDD HDD HDD HDD HDD

L _BOX-— - Boxo | ||—Boxof | |l-—Box | ||l-—Box BOX -

F T #-4 | #11|| || %01 7 #0-4 | #0-7

t 1 1 1 T T
""HoD " HpbD " HDD HDD | HDD ! HDD !
Box— | [|L—BOX—< BOX—~ Box - |\[|-BOX—4 BOX -
#6 | #-3 | #0 | #0-0 | #0-3 ] #0-6
"HpD NTTT) i 0 f HDD ! HDD '
BOX = BOX = Logic Logic - BOX 5 BOX 5
#5 ] #-2 | BOX BOX & #0-2 | #0-5 |

LLLLLLL LLLLLLLY
T _CEI T T T
RK-12 RK-11 RK-10 RK-00 RK-01 RK-02

= Each module has one logic box and HDD box connected with it
= Basic and option modules are called module-0 and module-1

= Module-0 and module-1 are connected via grid switch (GSW)

®@Hitachi Data Systems
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Enterprise Storage Architecture
Control and Drive Chassis Structure

Control and Drive Chassis Structure

= Control chassis includes = Drive chassis includes = 80 x 3.5 in drives or
virtual storage directors drives and SAS links 128 x 2.5 in drives
(VSD), cache, FED and = Fan assembly can be
BED adapters, power opened so that a drive may
supplies and service be exchanged online

Y

FED x 8 g 22
Control BED x 4 3.5in drive chassis
chassis

Looking at the control chassis, the design is a more modular, blade style
structure.

Virtual Storage Directors and Cache adapters are added to the front.
FEDs, BEDs and Grid Switch adapters are added to the back.

Services Processors are accessed from the back of the system as well.

Two control chassis (14 rack units high) can be combined to operate as a single
unit.

The drive chassis (13 rack units high) contain either 2.5” or 3.5” drives.

Fan doors are moved aside in order to service drives online.

Fans on the opposite side run faster to move air when the other side is open.
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Enterprise Storage Architecture
19inch Industry Standard Width Rack — DKC

19inch Industry Standard Width Rack — DKC

42U Frame
(19 inch)

13U
13U
DKU box
13U Front side Rear side
14U
14U
" Rear side

The VSP system is assembled in a rack frame. The rack is a Hitachi-custom rack that
conforms to the industry standard 19in width. The rack is 42U high and 1100 mm
(43.3 inches) deep.

The DKC box and DKU box containers are used to hold the VSP components. The
DKC box is 14U high and the DKC box is 13U high. The first rack will contain one of
DKU box, one front and one rear. This rack may also contain one or two DKU boxes.
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Enterprise Storage Architecture
DKU Frames

DKU Frames

P——

13U

DKU chassis
(SFF or LFF chassis)

The VSP DKU frame is also a 19in industry standard width rack. All racks in a VSP
system have the same outside dimensions.

A rack that is used as a DKU frame can hold three DKU boxes, each 13U high.
An HDU box contains HDDs in both the front and rear.
The weight of the DKU is 80kg.

The VSP supports two different internal HDU box structures — one that holds Large
Form Factor (LFF) 3.5” disk drives and one that holds Small Form Factor (SFF) 2.5”
disk drives. One HDU box can be either for LFF or SFF disk drives but not mixed.

A mix of HDU boxes can be configured in one VSP system. LFF and SFF HDU
boxes can be mixed in any configuration in the VSP.

An LFF HDU box can contain a maximum of 80 HDDs. An SFF HDU box can
contain a maximum of 128 HDDs.
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Enterprise Storage Architecture
DKC Components

DKC Components

10

= Controller chassis (DKC) consists of:

— Channel adapter (CHA) or front end directors (FED)
Disk adapter (DKA) or back end directors (BED)
Cache memory adapter or data cache adapter (DCA)
Grid switch adapter (GSW)
Virtual storage directors (VSD)
Service processor (SVP)
Cooling fan

— AC-DC power supply

The battery and the Cache Flash Memory are also installed in the CMA to prevent
data loss from a power outage or other event.

The storage system continues to operate when a single point of failure occurs, by
adopting a duplexes configuration for each control board (CHA, DKA, CPC, GSW
and VSD), a redundant configuration for the AC-DC power supply and the cooling
fan.

The addition and the replacement of the components and the upgrade of the
microcode is an online operation.

The SVP allows the engineers to set and modify the system configuration
information, and also can be used for checking the system status. The SVP can also
be configured to report system status and errors to Service Center and enables the
remote maintenance of the storage system.
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Enterprise Storage Architecture
Dual Cluster Structure of the DKC

Dual Cluster Structure of the DKC

1"

pkcpan| CACHE-2CH DKCFAN DKCPS-01 DKCPS-02
-021 & -020
CACHE-2CG SVP-OPTION/HUBBOX-01
DKCFAN CACHE-2CD DKCFAN CHA-2RL CHA-2RU
023 CACHE-2CC 022 CHA-2QL CHA-2QU
Cluster 2 DKA/CHA-ZML DKA/CHA-2MU
MP-2MD DKC | DKC
DKE;:N ESW-2SD vl
MP-2MC . -026 | -025
T e - 4 ESW-25C ] = =
MP-1MA DKCFAN ESW-1SA "DKC ] DKC
FAN | FAN
MP-1MB 01 ESW-1SB 016 | -015
DKA/CHA-1AL DKA/CHA-1AU
ACHE-1CA
DKCFAN —CACHETC okeran| Cluster 1 CHAEL CHA-1EU
013 CACHE-1CB 012 CHA-1FL CHA-1FU
CACHE-1CE SVP-BASIC
DKCFAN DKCFAN
01 CACHE-1CF 010 DKCPS-03 DKCPS-00
Front View of DKC-0 Rear View of DKC-0

(DKCPANEL 15 opened.)

The components on VSP are installed in a two-cluster structure. The diagrams on
this page show the front view and rear view of DKC#0. In both the front and rear of
the DKC box, Cluster 1 components are found in the lower slots and Cluster 2
components are found in the upper slots of the DKC box.

When a VSP system includes two modules, both DKC#0 and DKC#1, the DKC slots
in the second module have different identification codes. The main PCB types are
found in the same slot locations and the cluster boundaries are the same in both
DKC modules.

PCB types:

1. Data Cache Adapter (CACHE)
2. Virtual Storage Director (MP)
3. Grid Switch (ESW)

4. Back End Director (DKA)

5. Front End Director (CHA)
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Enterprise Storage Architecture
DKC Components

DKC Components

= Front End Director (FED)/Channel Adapter (CHA)
- Controls data transfer between the hosts and the cache memory
- Two types
- Mainframes — FICON
- Open Systems — FC
- FC Specs
Max FED only Options — 8
- In addition 4 CHA options can be installed instead of DKA options
8 port or 16 port options (4 or 8 ports per CHA PCB)
8Gbps (Auto negotiate 2/4/8Gbps)
Max Ports
- FED Slots only — 64 (8 port option), 128 (16 port option)
- FED+DKA Slots — 96 (8 port option), 192 (16 port option)

12

Note: One Option consists of two PCBs. One gets installed in Cluster 1 (CL1) and the
second in Cluster 2 (CL2).
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Enterprise Storage Architecture
DKC Components

= Back End Director (BED)/Disk Adapter (DKA)
- Controls data transfer between the disks and the cache memory

- DKA Specs

Max BED Options — 4

- Max BED options are reduced if FED installed in BED slots
8 SAS ports per option

- 32 SAS ports maximum

6Gbps

Max Disk Drives per SAS port

- 128 (2.5” Drives)

- 80 (3.5” Drives)

Disk Types supported

- SSD, SAS, SATA

Diskless VSP — Zero (0) BED options

13

The Back End Director (BED) boards execute all I/O jobs received from the
processor boards and control all reading or writing to disks. There are one or two
features (two or four BED boards) per chassis.

BED functions include the following:
* Execute jobs received from a VSD board
* Use DMA to move data in or out of data cache
* Create RAID-5 and RAID-6 parity with an embedded XOR processor
* Encrypt data on disk (if desired)
* Manage all reads or writes to the attached disks
Each BED board has eight 6Gbps SAS links. There are up to 640 LFF disks or 1024

SFF disks per chassis attached to the 16 or 32 6Gbps SAS links from these 2 or 4 BED
boards.
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Enterprise Storage Architecture
Back End Director and Front End Director Pairs

Back End Director and Front End Director Pairs

= Operational control data is distributed to L2 memory
- Data accelerator processors:
- Transfer data to and from cache
- Execute host command requests

- Dual core, special purpose I/0O processors built into a unique ASIC
package

- Designed to accelerate 1/0 and operational performance

- Offload latency sensitive processing tasks directly onto the BEDs
and FEDs

14
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Enterprise Storage Architecture
DKC Components

DKC Components

15

= Cache Memory Adapter

- Caches user data blocks from drives via BED during a read

- Caches data from FED as part of a data write operation

- All write data is mirrored in cache

- Only one copy of cached data when performing read operations

- Up to 64GB of data cache and a total of 256GB in a single module
- Two modules can contain 512GB of cache memory.

- Non-volatile data protection
- Backup cached user data

- Also used to protect the state
- Allows for three copies

- One operational state

— Two backup copies (mirrors)

- Backed up to an onboard SSD

The Data Cache Adapter (DCA) boards are the memory boards that hold all user
data and the master copy of Control Memory (metadata).

There are up to 8 DCAs installed per chassis, with 8GB to 32GB of cache per board
(32GB to 256GB per chassis) when using the current 4GB DIMM (as part of the 16GB
feature set). The two boards of a feature must have the same RAM configuration, but
each DCA feature can be different.

The first two DCA boards in the base chassis (but not in the expansion chassis) have
a region of up to 48GB (24GB per board) used for the master copy of Control
Memory. Each DCA board also has a 500MB region reserved for a Cache Directory.

Each DCA board also has one or two on-board SSD drives (31.5GB each) for use in
backing up the entire memory space in the event of an array shutdown due to power
failure. If the full 32GB of RAMM is installed on a DCA, it must have two 31.5GB
SSDs installed. On-board batteries power each DCA board long enough to complete
several such shutdown operations back-to-back in the event of repeated power
failures before the batteries have had a chance to charge back up.
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Enterprise Storage Architecture
Cache PCB and Component Specifications

Cache PCB and Component Specifications

No.|ltem Specification

1 Board model DKC-F710I-CPC A pair of CM Boards
name (included a 32GB-SSD and
a battery)
2 DIMM model DKC-F710I-C16G 4GB-DIMM x 4
name DKC-F7101-C32G" 8GB-DIMM x 4°
3 SSD model DKC-F7101-BM64 32GB-SSD x 2
name DKC-F710l-BM128" 64GB-SSD x 2°
5 Spare parts CM board (without SSD, battery, and DIMM)
(FRU) Cache memory (4/8°GB DIMM)

Battery (12v)
SSD (32/64’GB)

6 Firmware on 1) Backup and battery firm: Memory backup and
CM board Battery charge/discharge control
Online firm update is available
2) SSD Firm: SSD internal control
Online firm update will be available from 2" GA

* Enhanced model

16

The table on this page identifies the component codes for the Cache PCB, the cache
memory DIMMs, and the SSDs.

This information also indicates that the firmware for the battery management and
memory backup is nondisruptively upgradeable starting with VO1. Online upgrade
of the SSD internal control firmware will be available in V02.
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Enterprise Storage Architecture
DKC Components

DKC Components

17

= Virtual Storage Director

- Main processors and operational control data memory
- Stores and manages internal operational metadata and state

- Array groups, LDEVs, external LDEVs, runtime tables, mapping
data for various software products

- Overall state of system stored,
referenced, and executed

— Distributed to appropriate 1/0
offload processors on FED/BED

The VSD board is the VSP I/O processing board. There are two or four of these
installed per chassis. Each board includes 1 Intel 2.33GHz Core Duo Xeon CPU with
4 processor cores and 12MB of L2 cache. There is 4GB of local DDR2 RAM on each
board (2 DIMMs). This local RAM space is partitioned into five regions, with one
region used for each core’s private execution space, plus a shared Control Memory
region used by all four cores.

Each VSD board executes all I/ O requests for the LDEVs that are assigned to that
board. No other VSD board can process I/Os for these LDEVs.

No user data is processed within the VSD itself.

The firmware loaded onto the VSD board contains five types of code and each Xeon
core will schedule a process that depends upon the nature of the job it is executing.
A process will be of one of the following types or their mainframe equivalents:

* Target process - Manages host requests to and from a FED board for a particular
LDEV.

* External (virtualization) process - Manages requests to or from a FED port used
in virtualization mode (external storage). Here the FED port is operated as if it
were a host to operate the external array.

* BED process - Manages the staging or de-staging of data between cache blocks
and internal disks via a BED board.
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* HUR Initiator (MCU) process - Manages the respond side of a Hitachi Universal
Replicator connection on a FED port.

* RCU Target (RCU) process - Manages the pull side of a remote copy connection
on a FED port.

In addition there will be system housekeeping type processes.
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= Grid Switch
- Provides multiple high performance interconnect paths to transfer user

data between FED/BED and DCA

- Total of 96 ports @ 24 ports per GSW board
= The GSWs are the hub of the HiStar-E Network

1

-,
\-\.

*8 FEDs

*4 BEDs |

73

e

j
—

i

=
HistanE Netwerk

\ V5P Single Chassis - Boards i

The core of the VSP HiStar-E Network architecture is the Express Switch which is
identified by the acronym GSW. The internal HiStar-E Network interconnections are
different due to the separation of the microprocessors on the new MP PCBs. The
GSW provides the highly redundant, high performance interconnection paths
among the other main components of the HiStar-E Network as shown by the
schematic diagram on this page.

The Grid Switch boards supply the high performance interconnect paths that
cross connect all of the other boards.

There are two or four GSW boards per chassis.

Each GSW board has 24 unidirectional ports, each port having a send path and a
receive path, with each operating at 1024MBps.

As such, the GSW supports an aggregate peak load of 24GBps send and 24GBps
receive (or 48GBps overall).

Eight of the GSW paths connect to the FED and BED boards for a total of
192GBps full duplex.

Eight other paths attach to the cache boards.

Four more paths connect to VSD boards, and the final four paths cross connect to
the matching GSW board in the second chassis (if used).

There are no connections among the two or four GSWs within a chassis. Every
board in a chassis attaches to two or four GSWs.
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VSP Hardware Architecture

Interfaces with
offload processors

Processors

Interfaces with -, h'{;.

offload processors %@

19

The diagram on this page shows how the DKC components in a single DKC system
are connected. A single DKC VSP system can support a maximum of 4 DKA
features for a total of 16 back end data loops.
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Architecture Layout Dual Node

20

When the VSP configuration needs to expand to more back end capacity and/or
access, the second DKC, module 1 must be added. The two DKCs are connected
between their respective GSWs.
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Service Processor (SVP)

21

Blade server that runs the application for performing hardware
and software maintenance functions

SVP PC provides three main functions:

— Human interfaces

— Storage system health monitoring and reporting

— Performance monitor capabilities

SVP application, web console, and Storage Navigator
applications run on SVP PC

If SVP PC fails or is unavailable, movement of 1/O is not
affected

Support for High Reliability Kit — Second SVP

Maintenance PC is used to connect to SVP for storage
system management and administration

The purpose of the SVP blade PC is to provide the human interface to the Virtual
Storage Platform (VSP).

Functions of the SVP include:

* Internal communication with the Micro Processors (MPs)
* Interface to perform microprogram exchange
* Platform where the GUIs run including:
+ Web Console
+ Storage Navigator 2 (SN2) (web services)
+ SVP Application
* Connection point for the Virtual Storage Platform (VSP) to the customer LAN
* Connection point for the CE Laptop
* Connection point for Hi-Track Monitor reporting connection
* Collects and reports internal errors (SIMs) and alarms

¢ Collects and reports workload and performance information through the SVP
Monitor

* Interface through which to download dump information

* Interface through which to download or backup configuration information
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DKU Box Structure

22

HDD box contains
HDDs and SSW(SAS

Fan Assembly
Latch

Switch)-PKs

Fan-assembly is
hinged on outside
edge of HDU box

Fan assembly door is
opened to provide
access to HDD slots
for replacement,
insertion, and removal

operations
HDD x 40

Fan Assembly HDD x 40

LFF 3.5HDD box — maximum 80 HDD

A closer view of the HDU box structure is shown on this page. The example shown
is the LFF structure which holds 3.5” HDDs. Each HDU box has two fan door
assemblies on the front and two on the rear. From this diagram, you can see how the
fan door assembly blocks access to the HDD slots when the fan doors are in their
normal operating position.

The fan assembly latch mechanism is located from front-to-back between the upper
sets of HDDs. The fan door latch is pushed or pulled, depending on which side you
are standing on and on which side you need to open a fan door.

Note: Technicians who have worked with early versions of the VSP system have
found that the fan door latch mechanisms are a bit touchy. You may have to walk to
the other side of the system if the fan door latch gets stuck.

The SSW components are installed along the sides of the HDU box in both the front
and rear.
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Expanded Support for Multiple HDD Types

DKU Chassis
Can choose SFF or LFF
chassis

VSP .
= Can mount two DKU chassis i
in 1st Rack ’
= Can mount three DKU
chassis in 2nd and 3rd Rack

DKU(for LFF)
Can mount 80 HDDs
S in a chassis using
DKU(for SFF) SATA HDD or SSD
Can mount 128 HDDs in a
chassis using SAS HDD or SSD

23
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Consistent or Mixed HDU boxes Supported

24

When all drives are 3.5”, maximum number is 1280

HDD (80 sp) HDD (80 sp) HDD (80 sp) HDD (80 sp) HDD (80 sp) HDD (80 sp)
HDD (80 sp) HDD (80 sp) HDD (80 sp) HDD (80 sp) HDD (80 sp) HDD (80 sp)
I I ' ' I I
2" Module 1st Module
HDD (80 sp) HDD (80 sp) (Logic) (Logic) HDD (80 sp) HDD (80 sp)
When all drives are 2.5”, maximum number is 2048
HDD (128 sp) /—IDD (128 sp) | /HDD (128 sp) | HDD (128 spI\ HDD (128 Sp\ HDD (128 sp)
HDD (128 sp) [ HDD (128 sp)  HDD (128 sp) | HDD (128 sp) \| HDD (128 sp) Y HDD (128 sp)
I ' ' I
2nd Module 1st Module
HDD (128 sp)/ | HDD (128 sp (Logic) (Logic) HDD (128 sp) DD (128 sp)
2.5” box and 3.5” box can be intermixed
HDD (80 sp) /—IDD (128 sp) | /HDD (128 sp) HDD (80 sp) HDD (128 sp)\ HDD (128 sp)
HDD (80 sp) HDD (128 sp) [ HDD (128 sp) | HDD (128 sp) HDD (80 sp) HDD (128 sp)
I I | ' I I
2nd Module 1st Module
HDD (80 sp) HDD (128 sp (Logic) 1~ (Logic) HDD (128 sp) DD (128 sp)

The VSP supports two different internal HDU box structures: one that holds Large
Form Factor (LFF) 3.5” disk drives and one that holds Small Form Factor (SFF) 2.5”
disk drives. One HDU box can be either for LFF or SFF disk drives but not mixed. A
mix of HDU boxes can be configured in one VSP system. LFF and SFF HDU boxes
can be mixed in any configuration in the VSP.

An LFF HDU box can contain a maximum of 80 HDDs. An SFF HDU box can
contain a maximum of 128 HDDs.

The part number for an SFF HDU box is DKC-F710I-SBX.

The part number for an LFF HDU box is DKC-F710I-UBX. (It not known why U is
used in the LFF number.)
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VSP Back End Cabling
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RK-12

VSP Back End Path Cabling Pattern

RK-11 RK-01 RK-00 RE-01 RK-02

| Frontview | |
| |
md ko
2" module DKCH0 on the right 1¥ module
Madule 1 Module 0

DKC#1 on the left
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VSP DKU and HDU Numbering — Front View

VSP DKU and HDU Numbering

RK-12 RK-11 RE-01 RK-00 RK-01 RK-02

OKU-17 1[I DKU-14

| DKU-13

 DKU-12

'I | Frontview | T |
vl #
2" module DKC#0 on the right 1¥ module
Module 1 Module Q

DKC#1 on the left

26

In the VSP, each DKU is identified by a two digit number which includes the
number of the DKC, 0 or 1, and a number for the DKU within the module.

Remember that the DKC#0 module can be configured on either the right or the left
as compared to its DKC#1 partner.

This will add complexity to component identification at the customer site. In a two-
module system, you will need to know or be able to determine the position of
DKC#0 and DKC#1 relative to each other.
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VSP DKU and HDU Numbering — Rear View

VSP DKU and HDU Numbering

RK-02 RK-01 RK-00 RK-01 RK-11 RK-12

DKU-11 DKU-14 DHUAT

| | Rearview |
I I
k2|
1% modute DKC#0 on the left 2" module
Maodule O Module 1

DKC#1 on the right
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VSP B4 Layout — Front View

VSP DKU and B4 Numbering

RE-00

| Frontview |

nd ]
2" module DKC#0 on the right 15 module

Module 1 DKC#1 on the left Module O

28
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VSP B4 Layout — Rear View
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RK-02

VSP DKU and B4 Numbering

RK-00 RK-01 RK-11

RK-01

J

1# module
Module O

Rear view

DKC#0 on the left 2" module
DKC#1 on the right Module 1
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VSP SAS Back End Paths

VSP SAS Back End Paths
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Encryption Support

= All Virtual Storage Platforms
are encryption capable

- Every BED has built in
encryption capability

- Encryption needs to be
enabled by software license
key

= New encryption mode of
operations

- XTS-AES 256 bit encryption
= Expanded key support
- 32 keys per array

- Encryption as access control

31

Every VSP is encryption capable and requires a license key to be installed to be

activated.

Each array supports up to 32 encryption keys per platform allowing for encryption
to be used as an access control mechanism within the array. This allows for different
classifications of data to be stored on the same array with encryption providing a

data leakage prevention mechanism.
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Disk Sparing Operations
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= Dynamic Sparing (Pre-Emptive Copy)

- Means that ORM (online read margin) diagnostics have
determined a drive to be suspect, or drive read/write error
thresholds have been exceeded

- Storage system spares out the drive even though the drive has
not completely failed

- Data is copied to spare drive (not recreated)

= Correction Copy (Disk Failure)
— Occurs when a drive fails
— If a spare is available, lost data is re-created on the spare,
which logically becomes part of the array group
— This mode invokes DRR chip, where pre-emptive does not

- If a spare is not available, array group is at risk for a longer period
of time than normal, plus that group will continuously run in
degraded mode until bad drive is replaced
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Hi-Track Monitor
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Installed on the Service Processor

Service and remote maintenance tool

Monitors the operation of the VSP-V at all times:
— Collects hardware status and error data

— Transmits this data through a modem to the Hitachi Data
Systems Support Center
— The Support Center analyzes the data and implements
corrective action as needed
Hi-Track Monitor FTP Transport is available and greatly
reduces time transferring dumps to Support Center

Hi-Track Monitor is a software utility program that is optionally installed on the
SVP PC.

The Hi-Track Monitor software monitors the operation of the VSP at all times,
collects hardware status and error data, and transmits this data through a modem to
the Hitachi Data Systems Support Center. The Support Center analyzes the data and
implements corrective action as needed. In the unlikely event of a component failure,
Hi-Track Monitor service calls the Hitachi Data Systems Support Center

immediately to report the failure, without requiring any action on the part of the
user. Hi-Track tool enables most problems to be identified and fixed prior to actual
failure. The advanced redundancy features enable the system to remain operational
even if one or more components fail.

Hi-Track Monitor enables error analysis, case creation, and error/information data
browsing functions. When Hi-Track Monitor is installed and the storage system is
configured to allow it, Hitachi support staff can remotely connect to the storage
system. This feature provides a remote SVP mode for the large RAID systems that
enables the specialist to operate the SVP as if they were at the site. This allows
support specialists to provide immediate, remote troubleshooting and assistance to
any Hi-Track location.
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Note: Hi-Track Monitor does not have access to any user data stored on the VSP.
The Hi-Track Monitor requires a dedicated RJ-11 analog phone line.

= Hi-Track SVP Agent for VSP is a Microsoft Windows®
application that runs on the SVP

= Performs Hi-Track error monitoring, configuration data
acquisition, and remote SVP mode functions

= Transport to Hi-Track Center can be either

— HTTPS or FTP (SSL or standard)

— Via public internet or dialup modem

Can send email alerts to customer

— User definable destinations

Optionally, the Hi-Track FTP Relay application can be
used to perform FTP transport across LAN segments in
case the SVP does not have direct Internet connectivity.

34
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Architecture — Storage
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e —— ) )
3. Parity Group/RAID ggﬁj'_FéA'D 1+, RAID-5,
Group/Array Group
w
‘L 4. EMULATION specifies
_ - smaller logical unit
e — sizes

5. Logical Devices

= Storage Overview

1. Physical Devices — Ej Ej Ej Ej 5
v .

PDEV PDEYV grouped

together with RAID

6. Assign addresses in
LDK:CU:LDEV format

00:00:01
00:00:02

Parity Groups are created from the physical disks.

A RAID Level and emulation is applied to the group.

The emulation creates equal sized stripes called LDEVs (Logical Devices).
LDEVs are mapped into a LDKC, Control Unit matrix (LDKC#:CU#:LDEV#).

Control Unit (CU): A Control Unit is a logical entity. All the Logical Devices
(LDEVs) that have been carved out of a RAID Group have to be a part of a Control
Unit (up to 256 on the Universal Storage Platform V). There can be a maximum of
256 LDEVs in each CU.

Logical DKC (LDKC): An LDKC is a set of Control Unit tables. Each LDKC contains
256 (hex FF) control unit tables. Currently LDKC can be set as 0 or 1. LDKC 0
contains open LDEVs only. LDKC 0&1 can be used in mainframe environments.

Emulations: When you wish to carve out LDEVs from a RAID group, you must
specity the size of the LDEVs. The storage system supports various emulation
modes which specify the size of each LDEV in a RAID group. Each RAID group can
have only one emulation type. Storage system can have multiple RAID groups with
different emulations, such as, Open-V.
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Data Redundancy

= RAID Implementation

Four or eight physical HDDs are
8 configured into a RAID group (also
called a Parity group).

= Groups of 4 or 8 (16 or 32 with concatenation) HDDs are
set up using one of three parity options:
—Supported RAID Levels
—RAID-1 (2D+2D)/(4D+4D)
—RAID-5 (3D+1P)/(7D+1P)
—RAID-6 (6D+2P)

36

The Concatenated Array Group feature allows you to configure all of the space
from either two or four RAID-5 (7d+1p) Array Groups into an association of 16 or 32
drives whereby all LDEVs created on these Array Groups are actually striped across
all of the elements. Recall that a slice (or partition) created on a standard Array
Group is an LDEV (Logical Device), becoming a LUN (Logical Unit) once it has been
given a name and mapped to a host port.
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Supported RAID Configurations

= RAID-1
2D + 2D Configuration
A A B B’
E’ E F’ F
G G H H’
I I’ J J’
4D + 4D Configuration
A A B B’ C C’ D D’
E’ E F’ F G’ G H H’
I I’ J J’ K K’ L L
M wm’ N N’ o o’ P P’
37
Description:

¢ Also called mirroring

* Two copies of the data

Requires twice the number of disk drives

* For writes, a copy must be written to both disk drives

* Two parity group disk drive writes for every host write

* Do not care about what the previous data was, just over-write with new data

¢ For reads, the data can be read from either disk drive

Read activity distributed over both copies reduces disk drive busy (due to reads) to
2 of what it would be to read from a single (non-RAID) disk drive.

Advantages: Best performance and fault-tolerance

Disadvantages: Uses more raw disks to implement which means a more expensive

solution.
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RAID Configurations

= RAID-5
3D + 1P Configuration
A B C P
D E P F
G P H 1
P J K L
7D + 1P Configuration
A B C D E F G P
H 1 J K L M P N
(0] Q R S r P U \'
w X Y V4 P AA AB AC
38

* For sequential reads and writes, RAID-5 is very good.

+ It's very space efficient (smallest space for parity), and sequential reads and
writes are efficient, because they operate on whole stripes.

* For low access density (light activity), RAID-5 is very good.

¢+ The 4x RAID-5 write penalty is (nearly) invisible to the host, because it is
asynchronous.

* For workloads with higher access density and more random writes, RAID-5 can
be throughput-limited due to all the extra parity group I/O operations to handle
the RAID-5 write penalty.

In the RAID-5 design data are written to the first three disks and the forth disk has
an error correction data set that would allow any one failing block to be
reconstructed from the other three. This method has the advantage that only,
effectively one disk is used out of the four for error correction, (parity), information.

Small-sized records are intensively read and written randomly in transaction
processing. This type of processing generates many I/O requests for transferring
small amounts of data. In such a situation, greater importance is placed on increased
I/ O performance (parallel I/O processing) than on increase in the rate of
transferring large-volume data. RAID-5 has been introduced to be suitable for this
type of transaction processing.
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* Parity calculated by XOR-ing bits of data on the stripe
* Overlapping I/O requests allowed
Recovery from failure:

* Missing data recalculated from parity and stored on spare
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= RAID-6 — Striping With Dual Parity Drives

6D + 2P Configuration

A B C D E F P Q
H | J K L P Q N
(0) R S T P Q u Vv
w X Y P Q AA AB AC
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Description:

* Sometimes called RAID-5DP
* Two parity schemes used to store parity on different drives

* An extension of the RAID-5 concept that uses two separate parity-type fields
usually called P and Q

* Allows data to be reconstructed from the remaining drives in a parity group
when any one or two drives have failed.

Note: The math is the same as for ECC used to correct errors in DRAM memory
or on the surface of disk drives.

* Each host random write turns into 6 parity group 1/O operations
+ Read old data, read old P, read old Q
¢+ (Compute new P, Q)
¢+ Write new data, write new P, write new Q
* Parity group sizes usually start at 6+2.
¢+ This has the same space efficiency as RAID-5 3+1.
Recovery from failure:

* Missing data recalculated from parity and stored on spare
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Advantages:

* Very high fault-tolerance. Duplicate parity provides redundancy during
correction copy.

Disadvantages:
* Uses additional space for second parity

* Slower than RAID-5 due to second parity calculation
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Module Summary

Described the architecture, essential components, and
features of the Hitachi Enterprise storage systems

Listed the distinct hardware components in the Virtual
Storage Platform (VSP)

Identified the minimum configuration for VSP
Described the internal controller chassis architecture

Listed the five main VSP internal controller chassis
(DKC) components

» |dentified the DKU, HDU, and B4 layouts

40
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Module Review

1. List the key PCB’s in the Logic Box of DKC.

2. The Virtual Storage Director is responsible for moving
user data in and out of Data Cache Adapters?
(True/False)

3. The configuration information for the Virtual Storage
Platform is stored on the PCB.

4. The Virtual Storage Platform uses the
interface for interfacing with SATA drives.

42
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2. Enterprise Storage
Software

Module Objectives

= Upon completion of this module, you should be able to:

— Describe the tools available for the management of Hitachi
Enterprise storage systems

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 2-1



Enterprise Storage Software
Software Tools for Configuring VSP

Software Tools for Configuring VSP

Web Console and SN2

SVP Application

AP

B o | || necoumirn.

o o o =

| 1
Suite 7

\

CLI (RAIDCOM)

CLI = Command Line Inteface
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Maintenance and Administration GUI Comparison

SVP
Application
yes
yes
Storage
Navigator
no

Device
Manager

no

yes

yes

Hardware maintenance
Hardware configuration
Microcode exchange

LUN mapping, LUSE, VLL

License keys

Provisioning

LUN mapping, LUSE, VLL
Replication (SI, TC and UR)
Performance Monitor
Partitioning

Provisioning

LUN mapping, LUSE, VLL

S| Replication
Performance Monitor

GUI Runs | Customer
Interface | on SVP | Use ? Functions Used By

HDS CE and
authorized partners
only

HDS CE and
authorized partners
only

Customer Storage
administrators and
Storage Partition
administrators

Customer Storage,
Storage Partition and
System administrators

This table compares the four main GUI applications that are used to view and
manage the Virtual Storage Platform (VSP) storage systems. Three of the GUI
applications run on the SVP PC: The SVP Application, Web Console, and Storage

Navigator.

The fourth GUI interface is Hitachi Command Suite Device Manager software,
which is installed and runs on a Microsoft Windows® or Sun® Solaris host other than

the SVP PC.

The SVP Application and the Web Console applications are used primarily by the

maintenance engineer.
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HDS Confidential: For distribution only to authorized parties.

Page 2-3




Enterprise Storage Software
SVP Application

SVP Application

t8192.168.1.55 - Remote Desktop Connection

Pending SIM, sxists, |y e it T
Elsvp ==
Esecute Mode Help

Serial No. 53030 View Mode
Maintenance [nstall
Information Monitor
Web Server Status Diagnosis
Auto Dump Feiifizand

The SVP Application is used by the Engineers for doing hardware and software
maintenance. The Application is launched by accessing the Web Console application.
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Storage Navigator 2 Web Console

Storage Navigator 2 Web Console

'Web Console

, Hitachi Storage Navigator

2 192.168.1.55 - Remote Desktop Connection

Fila | Maintensncs

Explorer
Storage Systems
v i vsr(s/Hisa0za)
[ Tasks
v B components
Gokc-o

v [@Parity Groups

» il Internal

(@ 1HPacior()
(B 1Hpoclos(1)
» @yPortsiHost aroups
» GihExtemnal Storages

Performance Monitor

Administration

General Tasks

[§} create Host Groups

(@ create LDEVS

04 Add LUN Paths

Actions | Reports

Sattings
< Storage Systems
Logical Devices

View

VUEPIS/153030] > Lagical Davices

A Summary

Number of LDEVs

Open Allocated 3
Open Unallocated 637
Open Reserved 16
Open ¥-VOLs 229

(@ zlert |[B) audit Log

By Resourcs Unlacked

ezl
Rafrash View [ Help |

Number of LDEVs

Total Number of LDEVs

Mainframe Allocated

Mainframe Reserved

A Filter | ) ON (s) OFF | Select All Pages

LDEV ID

@ no:o00:00

@ oo:o0:oL

@ oo:00:02

@ oo:00:03

@ po:00:04

@ oo:00:05

@ oo:00:08

@ oo:00:07
@ ooioo0:os

@ oo:00:08

[@ 00:00:04

@ oo:00:08

LDEY
Name

eatus Parity Pool RAID
Group ID Nam=(ID) Leuel
(@ Mormal 1-1 &(6D+2P)
@ wormal 11 6(6D+2F)
@ mormal 1-1 6(6D+2P)
(@ Mormal 1-1 B(ED+2P)
(@ Mormal 1-1 &(6D+2P)
@ wormal 11 6(6D+2F)
@ mormal 1-1 6(6D+2P)
(@ Mormal 1-1 B(ED+2P)
(@ Mormal 1-1 &(6D+2P)
@ wormal 11 6(6D+2F)
@ mormal 1-1 6(6D+2P)
(@ Mormal 1-1 B(ED+2P)

Emulation
Type

CPEN-V CVE
GPEN-Y CWS
GPEN-V CWE
GPEN-Y CVE
CPEN-V CVE
GPEN-Y CWS
GPEN-V CWE
GPEN-Y CVE
CPEN-V CVE
GPEN-Y CWS
GPEN-V CWE

GPEN-Y CVE

Capacty

1,00 GB

1.00 GB

1,00 GB

1,00 GB

1,00 GB

1.00 GB

1,00 GB

1,00 GB

1,00 GB

1.00 GB

10,00 GB

10,00 GB

Pravisioning
Tep=

Basic
Basic
Basic
Basic
Basic
Basic
Basic
Basic
Basic
Basic
Basic

Basic

attribute

options w || W |[¢ 1 71

Hurnber of
Paths

The Web Console is Storage Navigator 2 that is accessed on the SVP as a user with
the maintenance user account.

®@Hitachi Data Systems
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Enterprise Storage Software
Storage Navigator 2 Login Screen

Storage Navigator 2 Login Screen

Address |@ http: //192.168.1.55/sanproject/index.do

Hitachi Storage Navigator

Passward:

Storage Navigator 2 GUI is accessed from an end user PC, via the public IP LAN,
using a supported web browser. In the customer environment, this public LAN may
be a secured management LAN within the customer’s network environment. We
use the term public LAN to differentiate from the internal LAN within the VSP
storage system. Storage Navigator 2 should never be accessed and used on the VSP
internal LAN.
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Enterprise Storage Software
Command Line Interface

Command Line Interface

H | C-¥Windows¥system32¥ cmd_exe

= RAIDCOM
- In-band
— Out-of-band
- CCI

The Virtual Storage Platform (VSP) is the first enterprise storage system to include a
unified, fully compatible command line interface. The VSP CLI supports all storage
provisioning and configuration operations that can be performed through SN2.

The CLI is implemented through the raidcom command. The example on this page
shows the raidcom command that retrieves the configuration information about an
LDEV.

For in-band CCI operations, the command device is used, which is a user-selected
and dedicated logical volume on the storage system that functions as the interface to
the storage system for the UNIX/PC host. The dedicated logical volume is called
command device and accepts commands that are executed by the storage system.

For out-of-band CCI operations, a virtual command device is used. The virtual
command device is defined by specifying the IP address for the SVP. CCI commands
are issued from the host and transferred via LAN to the virtual command device
(SVP) and the requested operations are then performed by the storage system.
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Enterprise Storage Software
Hitachi Command Suite 7

Hitachi Command Suite 7

{ZHitachi Storage Command Suite - Windows Internet Explorer

S 7] 168.0.53:23015/D: P [ 4 || x | uve search L
Fle Edt View Favories Tods Hep
% 4 [ Htach storage Command sute | | {3 -

Hitachi Command Suite 7

ction:

File L Tools

Dashboard Resources Tasks & Alerts Administration

Resources

Storage Systems
285V 2 Volumes Summary
~[storase
Mo, of LDEVs | 5 Total Gapacty 600,10 B
» i Use_me1sz 165,053
i vsraisz issss Velume List
» (@ Pools A Elter (JOn ()Off | Select All | | Colurn Settings Rows/pager [ 30 | v [ W |[ @] Pager 1 /1 [m ][]
par s 3
@ LBV 4 Labal | Host WorldwideName Port | Host @roup | Lun | S2pac | Parity | Pool | RAID | Volume
w Grovp |10 Level | Atribute
1 | R P 1 . 0F.84, CASFOFES | Clin. wkdwsplL 0 250w WA DPO WA CVSDR/THP-.
@001 w2k3-uspy-l  10.00.00.00.C9.5F.0F.64, 10.00.00.00.C3,5F.0F.85 | CLI~. w2k3uspl 1  150.. WA  DRO  NA  CVS,DRfTHR-..
Bo @ o008z vak3-uspyl  10.00.00.00.C9.5F.0F.84, 10.00.00.00.C3,5F.0F.85 | CLi~. w2k3uspl 2  150.. WA  DRO WA  CUS,DR(THP-..
iEm epecirie | @ 2020:83 ot |1 F.0F.4, 1 CS.5F.OFES | Cli~.. wokduspl |3 150.. WA DPO  MA | OVS.DR/THP-.
[ External storages [F e P 1 . 0F.84, CASFORES  CLiA  wkawspl 4 200, 14 WA RAL.  vS
Hosts
Logical Groups
Tiers
General Tasks
(@ craste Volumes
fManags Replication
more.. » ll selected: 0 of 5 Edit LUN Paths | [Unallocate Storage | [ Edit Label

[pone [T [T & Localintranet EST

The customer can also use the Device Manager component of the Hitachi Command
Suite 7 storage management software products to view and administer the VSP
storage system as well as any other HDS storage system.
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Enterprise Storage Software
Module Summary

Module Summary

= Described the tools available for the management of
Hitachi Enterprise storage systems

10
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Enterprise Storage Software
Module Review

Module Review

1. List the customer usable GUI applications for managing
the Virtual Storage Platform.

12
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3. Hitachi Storage
Navigator 2

Module Objectives

= Upon completion of this module, you should be able to:
— ldentify the key features and functions of Storage
Navigator 2

— Understand Storage Navigator 2 components on the
service processor
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Hitachi Storage Navigator 2
Interface

Interface

Hitachi Storage Navigator

Password:

Login
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Hitachi Storage Navigator 2
Setup

Setup

SN2 is included with the service processor (SVP) during
storage system installation

If your client meets hardware, browser, flash and Java
requirements, should be able to login with a simple URL.:

— http:\\<ip-address | hosthame>

Options include:

— IPv6 communication

— SSL encryption

Setup Login Message for Login Page

- Requires Security Administrator Modify permission
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Hitachi Storage Navigator 2
Security

Security

= External authentication of
privileged users
- RADIUS and LDAP support

— Allows organizations to leverage
existing authentication data

— Authentication support for:

- Active directory
- LDAP

External authentication of privileged users (storage admins) allows for the storage
array to integrate into the existing customer security and compliance infrastructure
(for example, existing authentication data), generally directory services
environments such as Active Directory. This allow customers to provision and de-
provision storage management access with existing infrastructure.
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Hitachi Storage Navigator 2
GUI

GUI

’V Hitachi Storage Navigator

HITACHI

Explorer

[ Tasks
[Rreports

gl components

> [P arity Groups
[fLegical Devices

> [ Pools

» [@aPortsiHost Group

Performance Monitor

Administration

General Tasks

[§} create Host Groups
(3 create LDEVS
04 Add LUN Paths

(@ create Pools

[’ ]
Storage Systems

H

> [ Extamal Storages

G Add External Volumes

more... b

« Storage Systems

VSP(S/N:53032)

VSP(S/N:53032)

A Hardware Summary
Storage System Name
Storage System Type
Serial Number
1P Address
Cantact
Location

Allocation Summary

Internal/External ;| Total

maintenance

Refresh view

Q Fesource Locked | Logged in as:

A\ alert |[B) Audit Log

WEP Microcade Varsion Main 70-01-26-00/00
WEP swp 70-01-24/00
52022 RMI Server 06_01_00
10,129,2,137 Total Cache Size 54,00 GB

Edit Starage System

LJ Systern Type: [ Total vJ

Drive Capacity

Allocate: 970,67 GB 45 Number of LDEVSs Allocate: 52
I d ber of I d
Excluding ¥-¥OL) Excluding ¥-¥0L)
luds luds
nalloca . nalloca
] unallocated 1.527TB [85%] Unallocated 76

(Excluding ¥-vOL) (Excluding ¥-¥0L)

Reserved [l Used DP Pool 1.547TB [7a] Reserved 16
B unused DP Pool 257 B [13%] v-vOLs 118
[ oOther 28.59 GB [19] Tatal 262

O Free 13.21 TB [e7%]

Total 19.82TB

®@Hitachi Data Systems
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Hitachi Storage Navigator 2
Management Tasks

Management Tasks

= With Storage Navigator, you can perform the following
functions:

Provision the storage system

View and manage the storage system configuration
View system Alerts
Monitor and tune performance

Run Reports

Acquire logs for actions and commands performed on the
storage system

The above list represents some of the common tasks that can be performed as part of
day-to-day operations.
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Hitachi Storage Navigator 2
Provisioning Tasks

Provisioning Tasks

= Supported through SN2 include:
— LDEVs (Create, Delete, Shred, Edit)
— Pools (Create, Delete, Expand, Shrink)

~ External Volumes (Add, Delete)

— Storage Allocation i Create Host Groups

- Manage Host Groups (Create, Edit, | g create toevs
Delete)

- Add/Delete LUN, WWN
- Edit Port Configuration
- Speed, Topology, Fabric

fij Add LUN Paths

@ Create Pools

.ﬁ' Add External Volumes

g{ Create Configuration Report

Monitor Performance

more... k

You can connect multiple server hosts of different platforms to one port of your
storage system. When configuring your system, you must group server hosts
connected to the storage system by host groups.

For example, if HP-UX hosts and Windows hosts are connected to a port, you must
create one host group for HP-UX hosts and create another host group for Windows
hosts. Next, you must register HP-UX hosts to the corresponding host group and
also register Windows hosts to the other host group.
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Hitachi Storage Navigator 2
Viewing Storage System Information

Viewing Storage System Information

= Hardware and Storage Allocation Summaries
= Components
= Parity Groups

= LDEVs Storage Systems
= Storage Pools v & VSP(S/N:53032)
= Host/Port Groups [ Tasks
= External Storage [RyReports
= Create and View HTML Reports or > (g components
CSV file to: > i@ Parity Groups
- Examine a system or verify changes to (G Logical Devices
a SyStem ’%POOB
= Perform Task Management > [ Ports/Host Groups
= License Key Installation > [l External Storages

Storage Navigator 2 can be used for viewing storage configuration information and
downloaded as HTML or CSV reports.
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Hitachi Storage Navigator 2
System Alerts

System Alerts

= SN2 can be used to view Service Information Messages
(SIM) generated on the storage

= Alerts are related to:
— Hardware component failure

- Software configuration =
or operations issues: e o i

451003 Gomplete 2010/11/09 11:38:49

EFDOOD Complete 2010/11/04 10:55:54
P, i (655G
<]

Alerts

DFa003 17:51:51
I Detail

- Pools capacity thresholds
exceed ed 621006 RetCote o~ 1?:2 ?;

620006 16:34:48
EFD000 16.4315
210002 Error Level Moderate 64314
- LDEVs blocked
307301 OETE Complete 16:22.42

Date 2010/11/04 10:55:53

— License related issues

Error Section

EXTERNAL DEVICE PATH CLOSE

- External storage issues
- Replication issues

Error Detail

n

TotalRows: 13 Previous Next cose |

10
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Hitachi Storage Navigator 2
Licensing

Licensing

= License Key Attributes
— Delivered in text format in a file with the .plk extension

— License keys have four dimensions:
— Program Product (PP)
— Serial Number of the storage system
— Time duration
— Storage capacity permitted to be managed in GB or TB

*5F'_=F'%Di8, a3030,05012234035655686906, "Hitachi storage mMavigator software”
HpPP=P701l59, 53030, MRMNCIPOGPESRREXSACE, "Hitachi SHMP Agent software”
¥PRP=PT7020. 53030, wlwxrZ00701072002, (0ava, aRTL L. |,

— The license key is actually a 75 character string (it is truncated in this
view).

— The storage capacity and time duration are not provided in human-
readable format.

1"

Storage Navigator 2 must be license key enabled. When the customer or engineer
accesses Storage Navigator 2 with no license keys installed, Storage Navigator 2 will
open the License Key interface by default. No other Storage Navigator 2 functions
will be possible until the license keys have been installed.

The time duration for license keys can be one of three values:
* Permanent - Normal, agreed and long-term licensed usage.
* Temporary - Up to 120 days; used for trial and evaluation projects.

* Emergency -7 to 30 days; used when a key is needed quickly. This requires a
special agreement reached with the customer.
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Hitachi Storage Navigator 2
Licensing

Capacity Definitions and Key Types

Capacity

Definitions:

» Usable Capacity
» Used Capacity
* Unlimited Capacity

License * Permanent
Time « Emergency — 30 days
BIUIEli[eg® + Temporary — 120 days
Types: + Term — 365 Days

12

Two new storage capacity definitions have been created: usable capacity and used
capacity.

Usable capacity is calculated based on the real, internal storage and the connected
external storage capacity of a VSP. The program products of the BOS are licensed
based on usable capacity.

Used capacity is the total allocated capacity including any and all replicated copies.
That is to say the total capacity of all P-VOLs and all S-VOLs are added together to
determine the used capacity. Used capacity is the basis for the replication program
product licenses .

Some program products will be capacity free. When the customer buys the license for
a capacity free program product, the customer is entitled to use that product
functionality against an unlimited capacity.

This information is provided so that you are aware that there may be differences in
licensed capacity calculation for different program products within the VSP system
and also as compared to older enterprise storage systems.

Whenever a license key expires, the current configuration is retained but no new
configuration changes are allowed with related the program product.
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Hitachi Storage Navigator 2
Licensing

GUI

V Hitachi Storage Navigator

File Go Help

] i |l

I License Key

Froduct Name Key Type Fermitted Wolumes | Term(davs) Status
f¢” Cache Residency Manager Permanent Unlimited Installed -
t¢" Cache Residency Manager for Mainframe Permanent Unlimited Installed
& Compatible PAY Permanent Unlimited{0 TE) Installed
t¢” Data Retention Utili Permanent Unlimited Installed
i ; Fermanent Unlimited
te”  Dynamic Provisioning Permanent Unlirnited(5 TB) Installed
fs  OpenVolume Management Permanent Unlimited Installed
fe” LUN Manager Permanent Unlimited Installed
ty” Performance Monitor Permanent Unlimited Installed v|
License Install Mode @ KeyCode @ File © fvailable
KeyCode I
License Capa
FileName I ﬂl
License Status & Enable € Disable Set
Install I Remove |
Apply. I Cancel |

13
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Hitachi Storage Navigator 2
GUI Feature Highlights

GUI Feature Highlights

Flash-based Interface
— Deploys use of Flex application features and Flash display qualities’
Continues some use of legacy Java components?

Storage Navigator SYP Storage System

%7 ' Private LAMW

% l F'rll.late LAH

Web Br owser — N/
Down load —[ Java fApplication
Flash Application Dot I
f ata communication -

Program is = LITED —[ Flash Application ]_'

Funning.

Information acquisitior Server -

Application W)
Oown load

Jdava Application
program is gt Rkl ™

FUNM ing. Ny . Serwver
& Information acquisition

Configuration
information

Data communication

Client Server

14

1 Storage Navigator 2 is a Flex application served by httpd on the SVP, and rendered
by clients supporting Flash 10 or greater.

2 The use of Java is supported by the RMI server on the SVP.
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Hitachi Storage Navigator 2
GUI Feature Highlights

. DKC Status — Top Wlndow

Hardware Summary

DKC information summary is in this
ss(S/N:315) table: FW version, S/N, IP address, etc.

A Hardvrare Summary mr"'—
Storage System Name o= - nerocad Varsion wain

Storage system Type Raroea0 svp 70-00-05/00
Full sarial Number a1 RAiE sarver 06_51_00
1P Addrass 1021574243 Total Cache Size ss.0008
» [y PortsdHost Groups contact
Location
Edit Storage System

Allocation Summary

Internal/Extamal 1| Tatal v | Systam Typai| Total v

Drive Capacity B Allocated 2076368 [1%] Numberof LDEVs | Allocated 2068
(Excluding v-vOL) (Excluding v-vOL)
[ Unallocated 7aae  [e7%] Unallocated 1210
(Excluding v-vOL) (Excluding v-vOL)
Reserved [l Used THP Pool -l Reserved
B Unused THP Pool B v-voLs 3
O other B Total 2278
O Free 2asTe  [32%]
Total 10.6a7R

Performance Monitor

Administration

General Tasks

@ Crate Host Groups
8 creem o Allocation Summary

0§ Add LUn paths

Beme DKC capacity allocation information

&F Add External Volumes

5 raste crfiuintion et is described in this table.

e

=
&) A-IfgTEnELE ® {5k

15

Other resources belonging to the storage system will have a summary at the top and
detail in the form of a table below.
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Hitachi Storage Navigator 2
GUI Feature Highlights

= Reporting
- Detail Configuration Report, CSV file
- Configuration Report, HTML file
- Graphic Reports
- Table Reports

£ Create Configuration Report M x

Create Configuration Report

BEEE ¥R

Enter a namne for the task, Confirm the settings in the list and click Apply to add task in Tasks queus for execution,
Task Narme: 101006-CresteConfigurationRepart - -
(Max. 32 Characters) = =
selected Reports =
Repart Type Format —
Corfiguration Reports HTML
Detail Configuration Repaorts cow
<LDEV>>
LDEV Volume  Volume  Volume
FCC Group HDEVE £ aton  “PEVTYP® Sizecyl)  Size(MB)  Size(Blocks)
E_‘;C Group 0OPEN-V  Regular 62675 58757.81  1.2E+08|
E ;:CZC Group 10PEN-V  Regular 62675 58757.81  1.2E+08|
5_30 Group 20PENV  Regular 62675 5875781  1.2E+08
Totali 2 E_‘;C Group 30PEN-V  Regular 62675 5875781  1.2E+08
ECC Group 40PEN-V  Regular 62675 58757.81  1.2E+08|
| | Go ta tasks windaw far status Back ] [ Hext ] | #pply || cancel || Help -2
;:_CZC Group 50PEN-V  Regular 62675 58757.81  1.2E+08|

16
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Hitachi Storage Navigator 2
GUI Overview

GUI Overview

= GUI Display Components
A http://10.213.74.143
Drop Down JHID REE FR BEC AD ANIE Status Bar
VHltachl Storage Nawgator Full HeIp
Menus ons | Reports | Settings , Vie P et |E) Audit Lo
Explorer <« Storage Systems
Storage Systems Logical Devices C t t
v i ss(s/ni3isy 55(5/1:315) b Logical Devices ontex
Erasis Resource -
2065 Number of LDEVS " Summa elp
y o
|| o Tesa .
» Gy porsrost Groups -
| & Filter () O (s) GFF | Select All Pages (i) © o2
Resource — v | bo [T " P harbarof [l
Name Group ID | Nam=(iD) Level Type i Paths 5|
Tree @ oviooioo Pa1-1 (o) S(30+LP) | OPEN-3 Ba: 1
@ ooo0i0n pa2-1 5 S5(30410) | GPEN-3 Basi o
@ oo00:02 PGE1-1 S(3D+1P) OPEN-3 Basi 1
. @ ooio0i0s Paz-1 S(30+1P) GPEN-3 Basi o
Accord ion @ on00:04 [ S(sb4p) | oPEN-3 Basi o
@ o0:00:08 PG2-1 S(30+1P)  OPEN-3 Basi 2
Items @ omooos port saotin) | opens Bast o
@ oiooior Paz-1 S(30+1P)  OPEN-3 Basi o
@ oo:00:08 Pa1-1 S(30+1P)  OPEN-3 Basi o
@ oo00:08 PGEZ-1 S(3D+1P) OPEN-3 Basi o
@ coinoios Pa1-1 S(3DHLP)  OPEN-3 Basi | o
@ oooni0n paz1 S(30410) | GPEN-3 22588 Basi
i s sty ) o Resource
Performance Monitor @ ooio0i00 Pa2-1 S(30+1P)  GPEN-3 22968 Basi .
Administration @ oono:ine 28T S(3044P)  OPEN-3 22938 Basi Deta"
= @ oo:00:08 PG2-1 S(30+1P)  OPEN-3 229G Basi " o
General Tasks @ ooiooiio PG1-1 S(3D+1P)  OPEN-3 22968 Basi o
@ crasts Host Graups @ ooiooizs Paz-1 S(30+1P)  OPEN-3 2298 Basi
5 —— @ oo e stavaie) | opens 2290 o Resource
@ oo00:13 PGEZ-1 S(3D+1P) OPEN-3 2.29GB  Basi - A .
44 LN Paths
L IE @ smanie o1t sonr)  oreea | amen e " Actions
@ ooonis paz1 S(30410) | GPEN-3 22588 Basi 5 ) o
Use'CaSe @ o0i00:16 PG1-1 S(3D+1P) | OPEN-3 2.29GB | Basi o
W- @ o000tz PaEZ-1 S(30+1P) GPEN-3 229G Basi o
izards 2 = S | R . &
I I T
Selected: 0 of 1294 Greste LDEVs | | Add LN Paths | | EditLDEVs | | More actions w |
A= TENELE 7 =yl
S At ® {Ua—Aub
17

Drop Down Menus - File, Actions, Reports, Settings, View (magnification of text ...
100%, 150%, or 200%), Help.

Full Help - Full help resource, navigable by topic, and searchable.
Status Bar - Provides status of alerts, audit log space, and resource lock status.
Context Help - Context-sensitive help, typically brings up a quick-reference table.

Resource Tree - Per storage system resources, resource relations and details. All
actions can be started from here. You can also access the Performance Monitor and
Administration items, for example, user accounts.

Accordion Items - Within Explorer, accordion items can be selected to efficiently use
screen space.

Resource Summary - Summary of current resource tree object, typically statistics.
Resource Detail - Details of current resource tree object, varies by object.

Resource Actions - Common tasks related to displayed resource are readily
available.

Page 3-16
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Hitachi Storage Navigator 2
GUI Actions

GUI Actions

A Device Manager — IP:10.213.74 143 — S/K:1 ~ D/N:hogehoee —
FHLE REE EBTW BRCANW Y-L@ AT

= SN2 Wizards lead users through use case actions

Microsoft Internet Explorer

TELA D) [ hitp:/ 1021274143/

Set or choose options and/or
attribute for setting items

1.Create LD|
o for LDEV to be created
* Provisionin a Type ¢ Basic

Selected LDEVs
Table Options ¥

Selected items listed in this table

HITACHI

*  System Type : s en ainfrarne
" LDEV ID LDEY Parity Drit RAID

o emuistonTope: (GpEy 0

* RAID Level ¢ L](2D+2D) v ™

Total Selected Free Space Capacity 0.00 MB. B
(o-0y
e (Max 64 Characters)
o Next: Go to next wizard action.
nitial 1 1 . 1 1
HERR & o Finish: Go to task confirm win
N v | - Toelssedi _o=10 || g& LD

B -ImETENALE

| Concatenated actions are described in Next Task Option.

ow to finish action.
i s

18

Wizards, based on use-case analysis, combine subsequent steps for common tasks.
This results in fewer clicks and in intuitive use.

Note: You can exit out of a Wizard at any step.

®@Hitachi Data Systems
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Hitachi Storage Navigator 2
GUI Actions

= Task Management
- View execution condition, status, and order

7 LA | €] hitp/710213.74143/sanproject index.

Vﬁitachi Storage N

Reports | Settings

Tasks
RAIDEOO(S/N:321) P Tasks
In Progress 1 1 Aborted o
Task list = :
. ol an e Tebecerers e LD = I
Task summary statistics status user Submission Time 1 v | Start Time GormpistisnTima futo Delet
. @ Lo Progress 2010/04/02 02:09:39 | 2010/04/02 02:10:00 Enabled
for all submitted tasks, UGt | G | oo | SO GO ST, | S ST || ERR D | Gt
® completed Edit Storage... | mainten... | 2010/03/25 23:01;52 | Z010/03/25 23:01:33 | 2010/03/25 23:01:53  Enabled
are broken out by status,
that is 2 items are
Completed.
Performance Monitor
Administration
4 Add LUN Paths
(@ create Pools
& #dd Extemal Volurnes
[Bf <r=ate Sonfiguration Repart
oD selecedi 8 of 3 Suspend Tasks | | Resume Tasks | | Delete Tasks | | Mors Action w |
&) A-vnmTEnELE ® (UR—Foh

19

The Task list is new and reflects the ability to queue tasks and run them when able.
This allows one or more users to potentially queue up a number of tasks that can
run when able, and do so unattended. Users can confirm task completions at a
convenient time.

The task list will be discussed more in Module 4, “Viewing and Managing the
Storage System.”
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Resource Tree and Summaries

Resource
tree

Clicking
object will
open
summary
and detalil
for VSP.

Clicking
arrow will
list items
in place.

20

V Hitachi Storage Navigator

File Actions Reports

a a

Explorer

Storage Systems

[BlTasks
[BRreports

> [Ecempanants

b [@Parity Graups
[BiLogical Devices

> [ poals

> B Ports/Host Graups

> [FExtemal storages

Performance Monitor

Administration

General Tasks

[ create Host Graups

(3 creats LDEVs

a

Settings |, Wiew , Help

< Storage Systems

VSP(S/N:53005)

WSP(S/N:53005)

% Hardware Summary

Storage System Name vsp
Storage System Type Y

Seral Number 52005

IP Address 10,4,9,2

Contact VSP Adrninistrator
Location V5P Lab

Allocation Summary
InternaliExternal ;| Total v | System Type:| Total

i@ alert By Audit Log |By Resource Unlocked ¥

Microcode Yersion Main

Total Cache Size

vl

Drive Capacity B Allocated
(Excluding ¥-vOL)
[J unallocated
(Excluding ¥-¥0OL)
Reserved [l Used DP Pool
[l unused DP Pool
O other
[0 Free

Total

10,00 GB [1%] Number of LDEY

16.54 TE  [T0%]

0,00 MB [0%]
261 TE  [11%]

£13.27 GB [3%]
263TE [15%]
23.53 TB

The Virtual Storage Platform (VSP) Summaries (Hardware and Allocation) are
displayed by default upon login.

Selecting the VSP (S/N 53nnn) object displays the summaries on demand.

®@Hitachi Data Systems
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% Hardware Summary
Storage System Name VSR Microcode Yersion Main 70-01-04-00/00
Storage System Type WEP SYP 70-01-01/00
Serial Number 53005 RMI Server 06_01_00
IP Address 10.4,9.2 Total Cache Size 54,00 GB
Contact WSP Administrator
Location V5P Lab
| Edit Storage System |
tem Description

Starage Svystemn Name Dizplays the device name of the storage system.

Storage System Type Dizplay= the model type of the storage system.

Serial Mumber Dizplays the serial number of the storage system.

IP Address Dizplays the IP address of the SWP.

Contact Dizsplays the contact information such as personnel and telephone number where you can inguire about the storage system.

Location Dizplays= the location of the connected storage system.

Microcode Version * fain: Dizplays the wersion of the microprogram installed inthe connected storage system.

® SI/7 Displays the version of the Storage Mavigator installed in the SYWP.
* 7 Server: Displays the version of the RMI server installed in the SYP.
Total Cache Size Dizplays the total size of the cache memory inthe storage system.
Edit Storage System Edit= the displayved item in the window.
21

The Edit Storage System button allows changes to:
* Storage System Name
* Contact

* Location
Note: These are all user-defined text fields
SVP information that cannot be edited includes:
1. Storage System Type (factory)
2. Serial Number (factory)
3. IP Address (assigned by installation tech)
4. Versions (assigned by SVP/Microcode updates)
5. Total Cache Size (known to SVP)
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22

Allocation Summary

Internal/External : | Total ¥ Sustermn Type: | Total ¥
Drive Capacity B  Allocated 10,00 GB [1%] MNumber of LDEVs  Allocated i
(Excluding ¥-vOL) (Excluding ¥-¥0L)
[0 unallocated 16,54 TB [70%] . “Nocated 25
(Excluding ¥-vOL) D — (Exc. g V-¥OL)
Reserved [l Used DP Pool 0,00 MB 10%] €——— Reserv 5
B Uunused DP Pool 20 [119] V-VOLs 3
O other Ge [3%] Total 34
1 Free seTm o [15%]
Total Count of Unallocated Count of Allocated
LDEVs accounting for LDEVs provisioning
Hem Description

Unallocated space

Allocated

The capacity of open system volumes (LDEYs) that have assigned paths anc
LDEY's that consist of LUSE volumes, but does not include contral cylinders,

Unallocated

The capacity of open system volumes (LDE Count Of ReseI"Ved LDEVS
include control cylinders or reserved volum su pportlng Reserved space

Used DP Poal

The total capacity of the pages used by the (V_VO LS)
cylinders or Copy-on-Yrite Snapshot pool +

*tothe user. .

Allocated space

T T T T

& uzer. Thiz capacity does not

200ls do not include control

Unuzed DP Pool

Drynamic Provisioning pools do not include control cylinders or Copy-on-Wirite Snapshot pool volumes ., Dynamic Provisioning pools do not

include control cylinders or Copy-on-Write Snapshot pool volumes.

Cther

The total capacity of the folloving volumes:

* Reserved volumes of Wolume Migration (for information on Yolume Migration, contact the Hitachi Data Systems Support Center)

* Journal volumes

* System disks

® Pool volumes of Copy-on-Write Snapshat
* Reserved volumes

The total capacity does not include the capacity of control cylinders, reserved volumes of Shadowlmage, and reserved volumes of

“olume Migration with LI paths defined.

Notes:

* The Internal/External drop-down list can be set to Total, Internal Only, or

External Only.

* The System Type drop-down list can be set to Total, Open Only, or Mainframe

Only.

The arrows above indicate the following:

The count of Allocated LDEV's provisioning Allocated space

The count of Unallocated LDEVs accounting for Unallocated space

The count of Reserved LDEVs supporting Reserved space (V-VOLs). V-VOLs
indicates the number of V-VOLs that are virtual volumes (LDEVs) and do not
consume the actual disk capacity. V-VOLs are currently used for Copy-on-Write
Snapshot and Dynamic Provisioning. This appears only when Internal/External is

Total.

®@Hitachi Data Systems
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Viewing Components

HITACHI

V Hitachi Storage Navigator

File | Actions , Reports , Settings , View ,| Help ,

By Resource Unlocked |Logged in as:  STompkins

Fefresh vier

@ alert |y Audit Log

<< Storage Systems

Components
VEP[S/M:52005] * Components

Explorer

Storage Systems

¥ i vsrrsiissoos)

[ Tasks (A summary ]
A Summary
(B reporns Number of Controller Chassis :

firs nts
> @ parity Groups — e
[yLogical Devices A Filter () ON (o) OFF | Select All Pages | [Loetiens w J[W][e) = [a2[w][v]

[ pocls Chassis s} Chassis Type
> [gPartsiHost Groups &) pre-n Gantraller Chassis
» [ Extemal starages

Link drills

down to
expose
Performance Monitor aVa”abIe - Gl J Ot (o) OFF M

Administration MPS MP Blade MP Blade Status Cluster Aut.o
Aszsignment

= - i Marme
General Tasks -
< MPBO MPB-1MA (@) Mormal 1 Enabled

(W create Host Groups
ég MPBZ MPE-2MC | () Mormal 2 Enabled

[ cCreate LDEvs

i) Add LUN Pathe

(B creata Pools

{3 Add External Volumes

[ ereate Configuration Report
Monitor Performance

Export

Selected: 0 of 1

rnore.. b

23

* Parity Groups and related LDEVs typically are either owned by one processor
blade or the other.

* This balances I/O requests across both processor blades and still allows for a
change of MP ownership in case of failure.
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Viewing Parity Groups

V Hitachi Storage Navigator

File | Actions , Reports

By Resource Unlocked |Logged in as:  STempkins

Refresh Uien

Settings || View , Help @ alert | B Audit Log

4

P

Explorer <« Storage Systems

Storage Systems i
oe Sy Parity Groups
v il vse(s/nis3005) YSP(S/MiS3005) > Parity Graups
Tasks
@
%REPD*S Capacity Intermnal Free .63 TB
* g zompanents Total 23.59 e
L External Free 0.00 ME
[fLogical Davices Total 0.00 MB
[ Poals —
Byrortsiont o Parity Groups
> [@yparts/Hast Groups e —
[ﬁ A Filker () ON (=) OFF Select all Pages Options w |\q ||«| 1 /1 ‘»H N\
> [ E=ternal storages e —
Base Caparity Mumnber of LDEVs N 24
L) LDEY Skstus RAIDI Ernulztion Diie Protection Eosipticn
Group ID Leve Type Frae Total Unsllocstsd | Total | T¥Pe/RPM bty
[ FER @ Mormal S(7D+LP) OPEN-v 0.00 GB 178,62 GB 1 1 SAS/L0k Standard Disable
[ FE- @ Mormal S(7D+LP) OPEN-V 0.00 GB 1878.82 GB 1 1 SAS/10k Standard Disable
@1z @ Mormal 5(70+1P) OPEN-Y 0.00 GB 1878.82 GB 1 1 sas/10k standard Disable
ﬁig @ Mormal 5(70+1P) OPEN-Y 0.00 GB 1878.82 GB. 1 1 | sas/iok Standard Disable E
ﬁ@ @ Mormal S(30+1P) OPEN-Y 0.11 GB 505,21 GB z 3 | sAS/10k standard Disable
Performance Monitor =
dmin . [ R @ Mormal S(304LF) | OPEN-Y 0.21 GB 505.21 GB 1 1 SAS/Ok Standard Disable
Administration
[ P @ Mormal L k 0.21 GB 505,21 GB 1 1 SAS/L0k Standard Disable
General Tasks -
ﬁﬁ @ Normnal in exposes 0.21 GB 805.21 GB o 1 sas/iok standard Disable
-
Craats Host Groups , d
@I ﬁu @ Normal relate LDEVS 0.20 GB 536,20 GB 1 1 sas/iok Standard Disable
[ Greate LDEVs , — . :
o & 110 @ Normal ) OPEN-Y 0.20 GB 536,80 GB ] 1 sas/iok standard Disable
| Add LUM Paths -
g!l ﬁ 1-11 (@ Normal 4(20+42D) OPEN-Y 0.80 GB 536,80 GB o 1 SASf10k Standard Disable
j Create Pools _ f
@ ﬁu @ e 1(20+42D) OPEN-Y 0.00 GB 536.80 GB 1 1 SAS/10k Standard Disable
j Add External Volumnes -
¥ [ el 1(20420) | OPEN-Y 0.00 GB 536.80 GB 1 1 SAS/Ok Standard Disable
[&f Greate Configuration Repart -
ﬁﬂ @ Morrnal 1(20+42D) OPEN-Y 0.00 GB 536,80 GB 1 1 SAS/10k Standard Disable P
Monitor Performance - A
51 it ] el
Selecked: 0O of 23 Creste LDEVE | Farmat LDEWs ] | Edit Encryption ] [ Expart ]
mare.. b

24

Clicking the Parity Group ID link will display a list of LDEV members

Columns of interest at this point include:

* RAID Level
¢+ RAID-1: (2 +2)
¢+ RAID-5: (3 +1)or (7 +1)
¢+ RAID-6: (6 + 2)
¢+ CoW Snapshot: CoW Snapshot volumes

* Protection
¢+ SATA-W/V: Write and Verify method on SATA drives
¢+ SATA-E: Enhancing method on SATA drives
+ Standard: Indicates SAS, SSD, or External

* Encryption Key
¢+ Key-ID: Shows key ID for the encrypted parity group
¢+ Disable: For the non-encrypted parity groups

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 3-23



Hitachi Storage Navigator 2
Viewing Parity Group LDEVs

Viewing Parity Group LDEVs

V Hitachi Storage Navigator HITACHI

@ alert |B Audit Log

By Resource Unlocked |Logged in ast  STempkins

File | Actions ,| Reports | Sattings | View | Help

< Storage Systems

1-2

WSP(S/NiS3005) > Parity Graups > Internal = 1-2

Explorer

Storage Systems

¥ {l VSP(5/M:53005)

B Tasks .
[ repors LDEV Status @ Mermsl Drive Type/RPH sas/10k
+ [ components RAID Level S(TD+LR) Interleaved Parity Groups 12
¥ [@ Parity Groups Capacity 1,75 MB Number of LDEVs Unallocated 1
183 TR Total 1

¥ il 1nternal

£ Filter |, ON |s) OFF Select All Pages Cptions w ‘EHE' 1 LS |EHE|

oY D LBEW e Ernulstion Individual s
Hame Type Capacity

(@ no:o0:0¢ @ Mormal OPEN-YV CVS 1878.82 GB

Performance Monitor

Administration

Link exposes
General Tasks LDEV proper‘tieS.

(4 create Host Groups

(3 Create LDEVs

(4 Add LUN Paths

(@ create Pools

(33 Add External Walurnes

[E Create Configuration Repart
Monitor Performance

Selected: 0 of 1 | Creste LDEVs | | EdItLDEV: | | FormatLDEVs | | Mors Adtions w |

mors... 3

25

Tip: When you list resources in Explorer, as shown above for Parity-Group LDEVs,
clicking on the next Parity Group will display its LDEVs. You can sequentially click
through the LDEV listings per Parity Group without as much navigation.
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Viewing Parity Group LDEV Detail

LDEY Properties

VLDEV Properties

LDEV ID
LDEY Name

Parity
Group

Pool

Emulation Type
Capacity

Individual Capacity
Provisioning Type
Status

Attribute

Device
Attribute
uuID
CLPR

SSID
Cache Mode

Page Status

Current MP Blade 1D
Curvent MP Blade Name
Assigned MP Blade 1D
Assigned MP Blade Name

26

1]
Interdeaved Parity Groups
RAID Lavel

Drive Type /RPM
Protection

Encryption

Name (ID)

RAID Level

Type

Security
User Authentication

Device Group Definition

00:00:02
5-4

1(20+2D)
SAS 10k
Standard
Dissbled

OQPEN-Y CVE
536.80 GB
536,80 GB
Basic

Marmal

00:CLPRO
Readfwrite
ooo4

MPEDO
MPE-1MA
MPEO

MPE-1MA

close

~ LDEY Properties

Help

Use the LDEV Properties screen when you really, really want to know everything
about an LDEV.
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Viewing Logical Devices

File ,| Actions | Reports , Settings | View , Heln (@ Alert | audit Lo |y Resource Unlacked | Loggedin as:  STempkins
Explorer « Storage Systems
Storage Systems i i
e Sy Logical Devices
¥ @ vseismisanos) WSP(5/M:53005) > Legical Devices
[ Tasks
Ereports Number of LDEVs Open Allocated 1 Number of LDEVs Mainframe Allocated 0
> [fcomponents Open Unallocated 25 Mainframe Reserved 0
b @ Parity Groups Open Reserved 5 Total Number of LDEVs 34
I Open ¥-¥0Ls 3
. [Loc |
» [y parts/Hast Groups e —
£ Filker () ON () OFF select All Pages options w || 4] 4] 1 f1
[ Extarnal Storages == ——
LDEY ID LDEW Status Parity Poal RAID Emulation Capacity Provisioning Attribute Mumber | =]
Name Greup ID Name(ID) Level Type Type Paths
(@ oo:00:00 @ normal 11 S(7D+1P)  OPEN-V CUS  1878.82..  Basic
(@ oo:00:01 krispy k.. | (@) Mormal 5-10 &(BD+ZP) OPEN-V VS 10,00 GB  Basic
@ 00:00:03 @ Normal 5-3 1(2D+2D)  OPEN-Y CVS 536,80 GB  Basic
(@ 00:00:04 @ Marmal 5-2 1(2D+2D) | OPEN-Y CVS 536,80 GB  Basic
Performance Monitor @ 2o:iooi0s @ Marmal 5.1 1(20+2D)  OPEM-V CVS 536,80 GB | Basic —
Administration @ oo:00:08 @ normal 512 6(ED+2P)  OPEN-V CWS 0.04 GB  Basic
General TME @ oo:00:07 sT1 @ Mormal 5.8 S(20+1P)  OPEM-V CUS 0,21 GB  Basic
i creste Host Groups (@ oo:00:08 @ normal 5-3 &(ED+2P) GPEN-W SVS | 1610.42..  Basic
(@ Create LDEVS @ oo:00:0¢ @ Normal 1-2 S(TDHLF)  OPEN-Y CVS  1878.8Z..  Basic
4 Add LUN Paths @ o0:00:00 (@ Marmal 1-3 S(FD+IP) | OPEN-Y CVS  1878.8Z..  Basic
(B Greate Pocls (@ ooiooioe @ normal 1-4 SLTD+LP) OPEN-V CVS | 1878.82..  Basic
¥ Add External Valumes @ oo:o1:00 @ normal 5-12 G(ED+2P) | OPEM-V CUS 20,00 GB | Basic
[ Crests Configurstion Repart @ oo:01:01 @ nMormal 5-12 &LED+2P) GPEN-Y CVS 20,00 GB  Basic
e PerameneD (@ oo:01:02 @ nMormal 5-12 &(60+2P) QPEN-V TS 20,00 GB | Basic - |
= [=) m ] =
Selected: 1 of 34 | Creste LDEVs | | Add LUN Paths | | Edit LDEWs | | Mors Adtions w |
more.. b

Clicking the LDEV ID link will display a panel of LDEV details.

Columns of interest at this point include:

* LDEV Name - User assigned during creation to indicate owner, application or

some other good idea
* Provisioning Type
+ Basic: Basic volume (internal volume).
¢+ DP: V-VOLs of Dynamic Provisioning.

¢ External: External volume.

¢+ CoW Snapshot: CoW Snapshot volumes
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e Attribute
¢+ Command Device: Command Device.

¢+ System Disk: System Disk.

*

Journal Volume: Journal Volume

*

Pool Volume: Pool volume. The number in the parenthesis shows the pool ID.
* Reserved Volume: Reserved Volume.
¢+ Reserved Volume for BC: Reserved volume of ShadowImage.

¢+ Volume other than the above ones.

This topic will be covered in more detail in an upcoming module.
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Viewing Storage Pools

HITACHI

V Hitachi Storage Navigator

Fila , Actions , Reportts | Settings | View . Help |

By Rescurce Unlocked |Logged in a3 STempking

Refresh Wiew

@ alert |BL Audit Log

Explorer <« Storage Systems
Storage Systems Pools
v @ vsrisim:sanos) WSP[5/H:53005) = Pools
[ Tasks
%RED‘MS P Poal Capacity (Used/Total) 0.00 Me / 2,61 T [0 %]
* [ companents Remaining Configurable Pool Capacity 3986.04 TB
b [ Parity Groups DP Licensed Capacity Unlimited
V-VOL Capacity (Total,Remaining Configurable) 1.02 T8/ 15006,50 T8 [1 %]

0.00 Me / 805,00 GB [0 %]

I cOW Snapshot Poal Capacity (Used,/Total)
» [ porks/Host Groups Configurable Pool Capacity 30,86 TB
pshot Licansed Capacity Unlimited

> GiExternal Storages
3 (Max Allowed: 128)

Number of Pools

=3
A Filtsr () ON (o) OFF | Salactall Pages Options w |T|\7|1_f 1 \KH M
Capacty Subseription (%)
Fool Name — NHurnber of . Posl Tops Tier
(D) Pool VOLs Total Used Used (%) OsoAraim=! Curert | Limit anagement
Threshald (%)
By uze pocl.. (@ Hormal z | 1605.84.. 0.00 GB 0 70 €5 Un.. DP
Performance Monitor By stone br.. @@ Mormal 1 =05.00 GB 0.00 GB 0 20 COW Fnaps...
Administration By sTRooliz) (@ Mormal 2 | 1067.88. 0.00 GB 0 70 U oP
(4} create Host Groups
[ create LDEVs
(04 Add LUN Paths
(@ create Pools
(33 Add External Volures
[8 create Configuration Report
Monitar Performanca
=L il ] I*]
Selected: 0 of 3 [ Create Pools J [ Create LDEW: } | Expand Pool ] | More Actions w ]

more.. b
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Clicking the Pool Name link will display a list of LDEV members and related details.

Columns of interest at this point include:
* Pool Type
¢+ DP: Indicates Dynamic Provisioning or Dynamic Tiering storage
+ CoW Snapshot: Indicates Copy-on-Write Snapshot storage
* Tier Management
¢+ Auto or Manual: In combination with DP above, indicates that Dynamic
Tiering is enabled
¢+ In combination with DP above, hyphen indicates that Dynamic Tiering is not
enabled.

This topic will be covered in more detail in a later module.
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Viewing Ports and Host Groups

29

V Hitachi Storage Navigator HITACHI
File ,| Actiens , Reports , Settings View Help

) @ e [ s oo
Explorer << Storage Systems

By Essource Unlocked | Logged in asi  STompkins

Sioraoe Svslems Ports/Host Groups
v i vse(s/nisanos) VEP(S/153005] > Ports/Host Groups
[l Tasks -
B Repars Number of Ports Target 12 Initiator 0
> [ficompanents RCU Target 2 External 2
> [P arity Groups Total 16

[@Logical Devices

Y oo | cors | oan wens |
I A Filker || ON (s) OFF Select All Pages Options w \TH?\ 1 i1

Part
Security

"

a -

» [ External Storages Port 1D Host Group Hame  Host Mode

cl1-a 1§ 14-600 (n0) oo[standard] Enabled

cli-a I@ Sample HED... | 2C[Window... Enabled
Gla-a I@ 2A-GO0 (00) oo[5tandard] Disabled...
cls-a ¥ 54-600 (001 00[Standsrd]  Disabled...

CLT-A T 74-600 (00) 00[5tandard] Dissbled...
cLi-p 8 16500 (00) 00[Standard] Dissbled...
Performance Monitor cla-p 1§ ze-a00 (00) 00[Standard] | Disabled...

Administration
CL5-B @ 5B-G00 (00) oo[standard] Disabled...

General Tasks GL7-B @ FR-GO0 (00) oo[standard] Disabled...

§f Greate Host Groups cl2-A @ 2A-G00 (00) 2c[Window... Dissbled...

([ Greate LDEVS Cla-s ¥ 44600 (00 00[Standard] Diszblad...

Ei!i Add LU Paths CLe-A 8 c4-G00 (00) 00[5tandard] Dissbled...

(B4 crests Pools cLE-a T8 24-500 (00) oo[standard] Disabled...

¥ Add External Volumes cLe-p W ze-600 (001 00[Standard]  Disabled...

[E ereate Configuration Report cla-g 1 28600 (00) 00[Standard] | Disabled...

[ monitor performance cLe-B @sarenn (0] 00[5tandard] Disabled... E
R, selecteds 0 of 17 Create Host Groups | | Add LUN Paths | | Add Hosts | | Mere Adtiens vT

Clicking the Port ID link will display a list of Host Group Names with access to all
details.

Clicking the Host Group Name link will display HBA WWN addresses, LUNs, and
Host Mode options.

This topic will be covered in more detail in an upcoming module.
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Using Ports and Alert Link

= Alert link launches Java legacy component.

|0 Alert ||E Audit Lag |g Resource Unlocked |Logged in as: STormpkins |

a orage Navigato P:10.4.9 00 D P |
| Hitachi Storage Navigator a
File Go Help [* s} y‘ Logged in as: STompKins J|

I Port Location

16UFC(Fibre )
18 3A
5h A
1B 3B
58 7B

Cluster-1

16UFC{Fibre )

2h Lo
6A 8A
2B 4B
6B 8B

Cluster.2

mvfa\\ahle and connected to the other device val\able‘ but not connected to the other device I:lNul equipped or not availahle

PP Status : Normal

30

Alerts tab is displayed by default, but ports are also viewable.
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Creating and Viewing Reports

V Hitachi Storage Navigator HITACHI

Help (@ slert |[BY Audit Log |y Resource Unlocked |Loggedin asi  STompkins Sut

Rafrash vien

Explorer <« Storage Systems
Storage Systems Reports
v i vse(s/nisao0s) VEPrE/M:52005] > Repaorts
iracks
= 2 Summary
I L] I Number of Reports 1(Max Allawed:20)
[l companents
> [@Parity Groups S S—
[ Logicsl Davicas A Filkar () ON (&) OFF Selact All Pages m“l”ﬂl 1 /1 ‘iHl‘
> [Epocls Feport Harme ﬁ“’ Submission Time 17
arns
> [@ypartsiHost araups
[§ 1010ii-CresteconfigurstionReport | $Tempk..  2010/10/11 12:03:50

» [fhExternal Storages

Click link to list all HTML
reports

Performance Monitor

Administration

General Tasks
@I Greate Host Graups
([ Creats LDEVE

04 Add LUN Paths

P You can generate a report
L] from three locations.

Selected: 0 of 1

Manitor Perfarmance

Create Configuration Repart Download Reports J I Delete Reports ] { Export ]

more.. b
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Creating a Configuration Report

Perform these steps:

1. Use the Reports (drop-down) menu.

2. From General Tasks, click Create Configuration Report wizard.
3. In Reports (resource tree), look for the button.

Up to 20 reports will be listed in the Reports tab; click the Report Name link to
access all HTML sub-reports.

Tip: Sort or filter by username to locate your reports.
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Create Configuration Report Screen

# Create Configuration Report

Create Configuration Report

101006-CreateConfigurationReport
[Max, 32 Characters)

Task Marme:

Report Type Farrnat
Configuration Reports HTML
Detail Configuration Reparts CEY

Total: 2

|| @o totasks window for status

Erter a narne for the task, Confirm the settings in the list and click Apply to add tazk in Tasks queue for execution.

Selected Reports

Back || Mesct

Help

|l Apply ]l Cancel ]l

32

HTML can be viewed from Storage Navigator 2.

CSV requires saving a compressed file and accessing it when you want to find the

CSV files.
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HTML Table Reports

Configuration Reports

Storage System Summary

B
[ Storage System Summary This report shows a summary of the storage system.

g Physical View

33

g cache Memories b
G Channel Adapters Storage System Type
2 Ports Luse
>
Host Groups i
[F Host Groups Serial Number
[fz Hosts [Sz00s
s Luns
[?5 Logical Devices IP Address
[E Logical Device E [126.105.101.15
35 parity Groups . ;
F Micro Program Versions
[z MP Blades Main 7000530000
[#5 MP Blade Details S¥P 70005200
. S5¥P Foo0os00
lZz Disk Adapters HTP o009
[?5 spare Drives DKAF EITTFE]
FoDG 700005
cuDe+ 700022
RAM BOOT 700002
ROM BOOT 700002
CMBE 702155
tonfig 70006200
HDD DKE5B-130055 & 4F0%
HDD(5VR) DRE5B-) : 004FO3
DRE5C-1 ¢ DOSFOS
DRESB-K ; 004F53
DRESAH : 0OSFOZ
SDTZAS : 000044
SDTSAS : 000044
S5W EE)
SCHIP DKESB-J30055 ¢ -
Battery 702155
Exp HoSa7e
CHSSD
Printout Tool 70-00-53/00
~
< ¥

Zlg <—— Graphical Report Icon

The Storage System Summary is displayed by default.

2. In a multi-tab browser, it may be possible to right click and open multiple reports

in new tabs.

Multi-tab browsers include IE 8 and Firefox 3.6.10, and others.

4. The Physical View, Cache Memories, and Channel Adapters are graphical

reports.

®@Hitachi Data Systems
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Hitachi Storage Navigator 2
HTML Graphical Reports

HTML Graphical Reports

Configuration Reports

Physical View

(= Storage System Summary

Back View

This report shows disk controllers and disk units, and includes cache PCBs, MP blades, channel adapters, disk adapters, data drives, and spare

g Physical view drives,
f‘ Cache Memories < Front View = Storage System Type: V8P, Serial Number: 53005, Microcode Version = 7000520000
g ch | Adapters Madule#a
@E Ports DKU-01
HOU-015
(5 Host Groups
(= Hosts
(= Luns

[ Logical Devices Mot Installed

HDU-011

(= Logical Device Expansions

(5 Parity Groups
(5 MP Blades
(= MP Blade Details

(= Disk Adaptaers

(= Spare Drives

HDU-001

Mot Installed

Mot Installed

RK-00 RK-01

Drive Type Legend ﬁ . SAs i SATA i s5D E spare . Hot Installed

34

The legend indicates drive type as follows:
* SAS stands for Serial Attached SCSI
* SATA stands for Serial ATA
* SSD stands for Solid State Device
Notes:

1. The DKCO Front View displays installed Cache Memory and Processor (MP)
blades.

2. There is no physical cabling in front.
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Hitachi Storage Navigator 2
HTML Graphical Reports

Configuration Reports

Physical View  sua

ffq Storage System Summary | Tiis repart shaws disk contrallers and disk units, and mehides cache PGS, MP blades, channel adepters, disk adapters, data drives, and spare
Biig Physical View drives.

g Cache Memories < Back View > Storage Systern Type: WSP, Serial Nurber: 53005, Microcods Version = 7000530000

B Channel Adapters Module#n
s Ports
25 Host Groups
E3 Hosts

DkU-04 KU-01
HDU-017 HOU-016

s Luns

Hot Installed

B4 Logical Devices Not Installed
5 Loqical Device Expansions
s Parity Groups

s MP Blades

HDU-012

E MP Blade Details

E25 pisk Adapters
Ex Spare Drives

HDU-006

HDU-002

DRU-02

DKU-05

. .. B. .. B

35

The DKCO Back View indicates installed Channel Adapters (CHA) and Disk
Adapters (DKA).

All physical cabling is in back (cabling is not shown in the report).
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CSV Text Reports

CSV Text Reports

= Generating a CSV Report
- Select report
- Click Download Reports

- Save file
Reports

WEP(5/M:53003) = Reports

X Summary

Number of Reports S(Max Allawed:20)

A Filter () ON (=) OFF | SelectAll Pages options w || 4[4+ sa [w|ln]
car )
N

2010/10/11 17:26:09
2010/10/11 16:42:39

2010/10/11 16:22:24

mainten... | 2010/10/11 14:20:11

Selectad: 1 of S

Craate Configuration Report

s )| Dalste Reports | | Export

36

* You will get a Ready to Download message, click OK.
* When you save, you will see a Downloading message.
* When it disappears, your file is ready.

Also:

1. You may select only one report at a time to download.

2. For Delete Reports you can select multiple reports and delete them as a single
task.
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Hitachi Storage Navigator 2

CSV Text Reports

= Saving a Compressed File

2]

REROt MO

37

Select location for download by 10.4.9.2

Save in: | @ Degktop

vl “_J? “-*.

Ty My Documents
[@ gﬂ Iy Computer
My Recent QMV Metwork Places
Documents B8 Adobe Reader 9

B Connecked BackupPo

=
(¢ Mcnfee Security Scan Plus
Deskiop ﬂMoziIIa Firefo
Elwinzip
. () Harold
:
‘_] () Hitachi
ty Documents (CMark .
aakemote Deskkop Connection
2 WP Cliert
My Computer - —
pa File name: | Report_101014-CreateConfigurationR eport.tgz hd | ‘@'
<
Save az type: |AII Files [*") w | [ Cancel ]

@ﬁ

iy Network

Warning: This file may be an executable program or contain malicious content, use caution befaore saving or apening.

Save with default file name, or your own name.

®@Hitachi Data Systems
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Hitachi Storage Navigator 2
CSV Text Reports

= Saved File
- Extract file to folder; drill down; open AllConf.csv
- Smaller individual files are also available

(] [ R ] s AllConf.csv - Microsoft Excel - = X
) —
[@ ~ | Home | Insert Pagelayout  Formulas Data Review  View Add-Ins @ - = x
= : - ——[= Custom - Conditional Formatting | S<lnsert = | X -+
[FAeqaad TR _j J& Calibri HETR SN || S -ﬁ g ﬂ [ﬁ
£ : |8 - % | [g5FomatasTable - 3% Detete - || ]~
Paste =[] [ A || [= < Sort & Find &
ste g | (B L O f[E [0 A [E g ) Cel Styles - [ElFormat = | 27 Fitter~ Select~
Clipboa... = Font Fl Alignment Tl Number s Styles Cells Editing
[ A2 ~Q £ | 12:03:40 AW

A B £ D E F G H I ] K L M N

1 |<<Micro Version=>

2 |DKCMAIN HTP DKAF SVP SSVP FCDG CUDG4  ROM BOQ RAM BOO CMBK Config HDD HDD{SVP) SsW

8 7e+09 700102 701009 70010100 70010200 700006 700024 700003 700002 702255 70010300 DKS5B-J3CDKS3B-J:1 63
DKS5C-J : DOSFOG
DKS5B-K : 004F59
DKR2C-H: DOA31H
DKS5A-H : DO5F03
SDT2A-5 : 000048

)
!

[CRE-RENRE- NIV

SDTSA-S : 000043

AllConf.csv S 10 |<<Subsystem ID>>

11 |DEV# Star DEV# End SSID
12| 0:00:00 00:00:3f
13| 0:00:40 00:00:7F
14 | 0.000926 00:00:bf
15 00:00:c0  00:00:FF
16 | 0:01:00 00:01:3f
17| 0:01:40 00:01:7f
13| 0.00162 00:01:bf
19 |00:01:c0  00:01:fF

4 4 » M| AliConf ¥ 7

Ready |

[CRE TR TR AN AP SN

38

AllConf.csv concatenates all *.csv data into one file.

Extract to a folder to avoid polluting your current location.
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Hitachi Storage Navigator 2
Module Summary

Module Summary

= |dentified the key features and functions of Storage
Navigator 2

= Explained Storage Navigator 2 components on the SVP

39
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Hitachi Storage Navigator 2
Module Review

Module Review

1. What are the common provisioning management tasks?

2. From which three locations can actions be started?

3. Configuration Reports can be generated to which file
types?

4. Name the software components that a client must have
installed to successfully access and use Storage
Navigator 2.

41
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4. Hitachi Device
Manager

Module Objectives

= Upon completion of this module, you should be able to:

— Describe Hitachi Device Manager software features and
functions
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Hitachi Device Manager
Device Manager

Device Manager

SAN Assets and Migration
Configuration Groups Tiers

Storage . EEE : Tiered
Services  EEMESSSRVice Manager @  Storage
Manager e Manager

Heterogeneous - Configuration and Performance
Capacity Capacity
Storage
Capacity
Reporter

BOS Tuning
(Device Manager
Manager)

Replication Pairs
Consistency
Groups

l Dynamic Link
Rep||cat|0n b e > Manaaer
Manager ;

Advanced

Multipath Links

Hitachi Storage Command Suite:

BOS (Device Manager) is the core software product for managing and maintaining
storage configuration and capacity information.

The Device Manager Host Agent provides all relevant server information.

The other products all leverage the Device Manager database of configuration
information.

* Replication Manager software and Dynamic Link Manager/Global Link
Manager software leverage the Device Manager host agent information - not
requiring their own.

* Tuning Manager software now uses the Device Manager configuration
information rather than polling all the storage systems, or requiring the Tuning
Manager agents to get host/correlation information.

Note: Tuning Manager host agents are still required to obtain performance
information of the host server and/or application.

* Tiered Storage Manager software gets Array Group performance information
from Tuning Manager software.
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Hitachi Device Manager
Overview

Overview

= Provides a single platform for centrally managing,
configuring, and monitoring Hitachi storage systems

» Helps raise storage management efficiency in these
environments and reduce costs

= Presents a logical view of storage resources, while
maintaining independent physical management
capabilities

= Allows administrators to precisely control all managed
storage systems

= Helps automate entire storage environments

Hitachi Device Manager software provides a single platform for centrally managing,
configuring, and monitoring Hitachi storage systems. By significantly boosting the
volume of storage that each administrator can manage, the single-point-of-control
design of Device Manager software can help raise storage management efficiency in
these environments as well as reduce costs. Easy-to-use Device Manager software
logically views storage resources, while maintaining independent physical
management capabilities. By offering a continuously available view of actual storage
usage and configuration, Device Manager software allows administrators to
precisely control all managed storage systems.

This results in highly efficient use of administrative time and storage assets. When
combined with other Hitachi Command Suite products, Device Manager helps
automate entire storage environments.
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Hitachi Device Manager
Benefits

Benefits

= Reduced total cost of ownership made possible through
consolidation and simplification

» |Increased storage utilization

= Higher data availability delivered by reducing storage
administrator errors and the time it takes to deploy new
capacity for critical applications

= Real-time management and automation

» |nvestment protection in ISV management software
(open API)

= Multiple levels of secure access to multiple storage
administrators
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Hitachi Device Manager
Hitachi Storage Management Tools

Hitachi Storage Management Tools

AMS

Each product line has its own
Element Manager (native
interface — SN, SNM2, Web
Manager)

Used by Engineers for:

Initial array setup
Program product setup
Microcode upgrade
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Hitachi Device Manager
Unified Data Center Management Tools

Unified Data Center Management Tools

USP AMS
USPV

|7 Hitachi Command Suite 7
CYESPRCIIvETY

General Tasks
VSP

jgm'Allov:ate Storage

Eﬁ Unallocate Storage

@"" lize Volurmes

O' Create Volumes

@j Create Pool

more... b

HNAS

Unified Data Center
Management Tool
for day to day operations

Designed for Hitachi Storage Systems and Sun StoreEdge 99xxV series, Hitachi
Device Manager delivers centralized management of distributed Hitachi
environments. With an intuitive easy-to-use graphical interface and a complete
command line interface (CLI), Device Manager enables logical, physical, and host
management views. This allows customers to facilitate provisioning and storage
pooling for primary and secondary storage. It also provides an open standards
device interface into Hitachi storage systems for the heterogeneous Hitachi Storage
Services Manager and other third part storage management tools. Using it,
administrators can integrate and manage various models and types of storage
systems as a single virtual storage pool, allowing our customers to do more with less.
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Hitachi Device Manager
Overview

Overview

Unified Data Center Management

- No need to switch to native element managers for routine tasks
Usability

- Task oriented GUI

- Intuitive operations

Scalability and Performance

- One management server can manage up to 5 million objects

- Quick GUI response, CLI performance improvement
Serviceability

- Discovers hosts and virtual servers without deploying host agents

- Integrated and simplified installation

Product Features:

* Easy-to-use and consistent intuitive interface used throughout Hitachi Command
Suite software modules

* Multiple levels of security for storage administrators

* Enables capacity analysis and reporting based on physical and secondary storage

* Allows managing Hitachi storage via included SMI-S standard provider
Customer Benefits:

* Reduces costly errors associated with manual storage management procedures

* Improves IT productivity through consistent administrative operations across
storage platforms anywhere in the enterprise

Simplified storage centralized management of geographically dispersed storage

Increased return on investments

* Maximizes performance, reliability, and availability
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Hitachi Device Manager
Overview

= Functionality

Storage operations

- Allocating volumes

- UnAllocating volumes

- Creating volumes

- Virtualizing storage systems (virtualize volumes)
- Virtualizing storage capacity (HDP pools)
Managing storage resources

- Group management of storage resources (logical groups, LDEV
level)

- Searching storage resources and outputting reports
User management
Security settings
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Hitachi Device Manager
Architecture Overview

Architecture Overview

= Components covered by HDvM

Application Server

1. ——
|

(i

——

E
o

.

| il

HDVM
Management
Server

f

Server

Storage subsystem

@®@Hitachi Data Systems
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Hitachi Device Manager
Server Components

Server Components

1"

Device Manager Server
Manage interaction between Server and
Hitachi Command Sute 7 Storage/Hosts
Provide GUI/CLI interface

Common Components
Web Server
Security
Alerting

Logging

Embedded Database — HiRDB
Storage/Hosts Configuration
Logical/Resource Groups
Alerts Information
Tasks Information
User Information

Device Manager Server

Program that interacts with storage subsystems and hosts based on requests from
management clients (Web Client and CLI).

Common Component
A set of common programs/functions used by all Hitachi Command Suite products:
* Web Server
* Error and Log Management
* Database interactions
* Security and User Management
Database

Hitachi Relational Database (HiRDB) stores all the data collected by HDvM and
other HCS products.

* Embedded Database - no management interface or functions
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Hitachi Device Manager

Agent
Agent
= Components and Functions
— Includes support for:
- Hitachi Provisioning Manager
- Hitachi Replication Manager
- Hitachi Global Link Manager
— Optional — depending on required functionality
— If installed reports the following:
- Host information
- Information about volumes allocated to the host
- Information about file systems allocated to the host
- Replication information
12
Optional Volumes allocated to the host
* Depends on required * LDEV number
functionality * Storage subsystem
Reporting information e LUN
* Host * LDEV type
* Host names File systems allocated to the host
* IP addresses * File system types
* HBA WWN * Mount points
* iSCSI name « Usage
Replication

* Pair types

e Statuses
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Hitachi Device Manager
Graphical User Interface

Graphical User Interface

= Key Features
— Completely new
— Easy to learn, easy to use, task-oriented
— Adobe Flex technology
- Adobe Flash Player 10.1 required
Improved response time

13

Page 4-12 HDS Confidential: For distribution only to authorized parties. @H itachi Data Systems



Hitachi Device Manager
Graphical User Interface

Components — Login Screen

= URL is the same as current version:
http://hostname:23015/DeviceManager/

Alternative content

IZet Adobe Flash plaver

Adobe Flash Player Update
This content requires Adobe Flash

Flayer 10, Would you like to install it
non’?

14

When Flash Player is not installed, page with the link to Adobe Flash Player
download site is displayed

When an old version of Flash Player is installed, the message for upgrading to Flash
Player 10 is displayed
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Hitachi Device Manager
Graphical User Interface

Layout

VHitachi Command Suite 7 / HITACHI

Fila | Actions | Tools | Help | Logged in as: Systam out
C IO

Al Help |

A Summary

Dashboard Tasks & Alerts

Resources Administration

Resources

Storage Systems

No. of Storage Systems | 6 Mo, of Volumes 3782

Open-Allocated Capadty | 428,00 G8 Spen-Unallocated Capacity £.36 TB

Open-Reserved Capacty 1,09 TB Mainframe-Unspecified Capacity 7,01 TE

Storage Systems

A Filter (Jon (o)Off | selectAll | | Golurnn Settings Rows/page: | 30 v | W 4] Pager 1 f 1w | M|
Open- Mainfrarmne-
Storsge Systern & | Mo, of Volurnes gpe” ?”“‘“Ed Unallocated 2"2“ ':“e“'e"" Unspecified Last Refreshad
Hasts =LA Capadty R Capacity
" WP nscsseio.. s7E 95.02 GB 780,65 GB 26.00 GB 116 TB  2010-10-01 0Z...
Logical Groups
W oscssmin.., 564 198,02 GB 582,69 GB o MB 116 TB  2010-10-01 00..,
Tiers
__ il usP_vM@10.., 663 26,00 GB 1.07 TB 401,67 GB 116 TB  2010-10-01 0Z..,
General Tasks i use vm@in... 865 34.00 GB 1.06 TB 401.67 GB 1.16 T8 2010-10-01 0O...
- i 5P vm@io... &58 4.00 GB 1.36 TB 200,83 GB 116 TB  2010-10-01 00...
|Gy Allacate volumes
@ use_vm@10.., 654 £7.95 GB 1,52 TB 90,00 GB 116 TB  2010-10-01 00,
(P create Posl
[ create volumes
% Manage Replication
Gl Migrate vVolurnes
Selectad: 0 of & Add Storags System | | Refresh Storage Systams

® wsiting: 0 @ In Proc

15
Task Oriented
= Settings categorized as Basic and e -
Advanced " Allocate Storage
= Only necessary information displayed | - e —
= Minimizes administrator input sl o
= Tasks T
- All operations for storage configuration | s s :
are managed as tasks - e
- Creation and execution can be s
Se pa rated Mumber of Storage Perts: | 2 @
- User can continue next operation
without waiting for task completion
|
Scheduler
— Capability to set a schedule for the
task Srow pon ) coree e I
16
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Hitachi Device Manager
Graphical User Interface

Tasks can be scheduled.

# Allocate Yolumes O x

Werify the following plan for allocating volurmes,

# Plan Summary

LD

Host WLABA
Storage System Storage System USP_vM@10,2,24,10
Volumes 1
Volume Capacity 1,00 GB
Wolume type Basic Valums
Yolurme Location Intarnal
Crive Type Fo
RAID Level RAIDS(3D+1P)
Drive Spaad [RPM) 15000
Parity Group/CP Posl 1-1-1

¥ Elan Details
E] October 2010 | b

5 M T W T F

Description: 2

2 4 5 & 7 8 9

10 11 12 13 14 15 16
A Schedule
17 18 19 20 21 22 2%
Q) Now 24 25 26 27 28 29 30

(=) Latert 31

Date: z2010-10-01 [

Task narme: & Allocate-1

w

Tirme: 14:15

u Display task status

* Required | Back || Allocate || cancel || Help |

17
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Hitachi Device Manager
Configuration Overview

Configuration Overview

* Install Hitachi Device Manager \

Server
* Install Device Manager Server
+ Install Device Manager Agents
» Configure Server
* License Key Installation
* Administration Operations
* Register Managed Resources
» Set up Users, Permissions
» Set up Security Policies

- Setup SMTP /

Configure
Server

18

Set Up Virtualized Storage

Environment

» Configure Dynamic/Thin
Provisioning Volumes

» Configure External Volumes

* Create Volumes
Allocate Storage

Provisioning
Operations * Allocate Storage
* Unallocate Storage

Group Storage
* Create Logical Groups
Monitor and Optimize Storage

» Alerts
+ Task Management

19
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Hitachi Device Manager
Command Line Interface

Command Line Interface

= Perform device manager

Operations | Device Manager CLI |
— Issue commands from CLI client c :
. . ommunicated by
interactively XMU/API on HTTP
Use a SCl"pt (or HTTPS) protocol
- [
= Communicates with and runs as
client of device manager server Device Manager
software
= In-Band CLI

- Communicates to storage
system through command
device

— Included with HDvM

Enterprise and Modular Storage
e

20
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Hitachi Device Manager
Register Storage System

Register Storage System

21

= Add Storage System

7 Hitachi Command Suite

7

/ HITACHI

Tools

File Actions
yl Pl yl

Help

Dashboard Resources
inistration

Storage System

Gl vsers and Permizsians

[#,Resource Graups

(D security

[ user profile

£ Filter (_jon

Storage System
B vscssgto.z.za,
@ nscss@in.z.ze,
[l usP_vM@10.2..,
@ usr_vm@inz..
[ usr_vmgioz.
[l UsP_vM@10,2...

Tasks & Alerts

# Add Storage System

To add a storage systern to the device manager, a storage systermn's type, IP address, and the

Administration

login username and password must be spacified.

Storage Systern Type:
IP Address:
Uszer Marne:

Password:

|| Goto Data Collection

Selected: 0 of &

@ waiting: 0 o

© Inprogressio

Add Storage System

D Failed: 0

WEP

Usp_v
H24000/HZ0000

usp

H12000/H10000
SAMRISES200V
SANRISE H1024/H128
HDS9900V

AMESI WSS SME
SAMRISESSO0V
HDE9500V

P9500

HP24KS 20K
KP12KE/ 10K/ $WS200
XPp1024/128

Logged in as: System

514 |l Cancel ]l Help IA

orage Systerns | | Rernove Storage Systerns

Storage systems need to be registered to monitor and manage resources such as
Volumes, Parity groups, HDP pools, and External storage systems from Hitachi

Command Suite (HCS).

Before registering a storage system, verify that the target storage system is

connected to the network.

In addition, determine, as appropriate:

* The target storage system type (device type)

* The IP address (IPv4 or IPv6) for the target storage system

* The user name and password of the storage system

You must have administrator permission to perform this task.

Page 4-18
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Hitachi Device Manager
Register Storage System

= Add Storage System (cont’)

# Add Storage System J Enterprlse Storage iT

To add a storage system to the device manager, a storage system's type, IP address, and the
login usernarne and passward must be specified,

Storage System Type: WEP -

IP Address:
User Mame:
Password:

|| G0 to Data Collection Task Status

‘ DK | I Cancel ] l Help v

# Add Storage System 1 MOdUIar Storage D x .

To add a storage systern to the device manager, a storage systemn's type, IP address [Controller
0) must be specified. All other fields are optional.

Storage Systern Type! | AMS W MSISME -

10 Addrass (Contrallar 0):

1P Address (Cantraller 1):

Protocal: Any -
User Marme:

Password:

|| @o to Data Collection Task Status

* Required field Sk || cancal || Help ]4

22

Before registering a storage system, verify that the target storage system is
connected to the network and the IP addresses for management interface.
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Hitachi Device Manager
Data Collection Tasks

Data Collection Tasks

= Check status of Add Storage System task

Storage Systems Hosts Data
% Filter (_JOM (o) OFF | select all || Show/Hide Columns | Rows/Page: | 30 | v | | M || 44| Page: 1/ 1 ||| M|
Type Target Target Type Uzer Mame Status Start Tirne v _Cr_DmPIEt'On ¥ Elapzed Time
ime
Refresh Stor.. AMSZI00@10... AMSZ2300 syztem @Co_rn@ 2010-08-31 .., 2010-08-31 ... 00:0z2:57
Add Hosts 10,2, 25.40-1.., Windows swstem @Comgleted 2010-08-31 ... 2010-08-31 ... 00:00:09
Add Storage ... 10.2.24.30, ... AMES WM/ SMS syztem @Comgleted 2010-08-21 .., 2010-08-21 .., 00:0z:29
Add Hosts 10,17,105.3-.., Windows system @Comgleted 2010-08-31 ... 2010-08-31 ... 00:00:08
Add Hosts 10.17.105.3-... Windows sustarn @Com letad 2010-08-31 ... 2010-08-31 ... 00:00:10
Add Storage ... 10,17.104.57...  AMS/WMS/SMS systern ®Fai|ed 2010-08-31 ... 2010-08-31 ... 00:02:33
Add Hosts 10.17.105.3-... Windows sustarn @Com letad 2010-08-31 ... 2010-08-31 ... 00:00:08
Add Hosts 192.168.1.115 Windows sustem @Comgleted 2010-08-31 ... 2010-08-31 ... 00:00:09
Add Storage ... 10,129.2,137 RAIDFOO system @Com leted 2010-08-31 .., 2010-08-31 .., 00:05:23
Selected: 0 of 2 Celete Tasks

23

The Data Collection Tasks tab displays the task status for tasks associated with
administration of Storage Systems and Hosts. The tasks include:

* Add Storage System

» Edit Storage System

* Remove Storage System
* Refresh Storage System
* Add Hosts

» Edit Hosts

* Remove Hosts

* Refresh Hosts
These tasks do not get registered in the Tasks & Alerts tab.

Page 4-20 HDS Confidential: For distribution only to authorized parties. @Hitachi Data Systems



Hitachi Device Manager
Data Collection Tasks

= Check details for Add Storage System task

rk Data CIZ.I"Bl:‘tiDI'I Task Detail O X
Data Collection Task Detail

2 Task Summary

|V

Type Refrezh Storage Systerns Usar Marne systern
Status Completed Progress 100 %
Target AMEZI00@10.2.24,20

Target Type AMESZI00

Start Tirme 2010-02-21 11:22:20

Completion Time 2010-08-31 11:41:18 Elapsed Tirme 00:0Z2:57
Message nfa

Storage Systems

|
|

» Filter (_JON (s )OFF 1 Selec aIIJ | ShowfHide Columnsl Rows{Page: 320 v 4 44 Page: 1 § 1 | (|

Marme 4 IP Address Storage Systern Model Status Message

AMEZI00@10,2,24,30 10.2,24,30, 10,2, 24,31 AMESZZ00 @Completed nia

Selected: 0 af 1

24
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Hitachi Device Manager
Managing Hosts

Managing Hosts

25

= Add Hosts using the following:

- Discover hosts with Host Data Collector (Agentless Discovery)

- Manually

- Install HDvM agent on the host

Storage Systems

" Hitachi Command Site 7

Resources Tasks & Alerts

Search

Data Collection Tasks

Administration

Host
WLABA
WLABE
WLABC
WLABD
WLABN
WLABP
slaba

roups R Filtzr ()On (=) Off

.

Data collection 1P
Adress

10.2.25.42
10,2.25.43
10.2.25.52
10.2.25.53

10,2.25.21

Select All | | Column Settings

Agant
. HBG (127.0.0.1)
. HDC (127.0.0,1)
HDC (127.0.0.1)
r20.. HBG (127.0.0.1)
HBG (127.0.0.1)

| Add Hosts | | Refrech Hosts | | Edit Hosts | | Remous Hosts

Rows/pagsi | 90 v [ M || M| Bagei 1 41 [ w|[w]

Refrash Status Last Refreshed

(@) Completed 2010-10-D1 0:28..,
@) Completed 2010-10-01 08:30..
@) completed 2010-10-01 00335,
@ completed 2010-10-01 00:35..,
@) Complsted 2010-10-01 00:41..
@) Completed 2010-10-01 00:41..,
@ Completed 2010-10-01 00113,

Administration > Managed Resources > Hosts screen provides operations for

managing hosts

Register a host to monitor and manage it by using Hitachi Command Suite (HCS),
along with the other registered hosts and storage systems. To register a host, you
can specify the IP address and authentication information so HCS can discover it
automatically, or you can add a host manually by specifying the WWN or iSCSI

name.

Before registering a host, verify that the target host is connected to the network.

In addition, verify, as appropriate:

* The target host name, when manually registering a host
* The IP address (IPv4 or IPv6) for the target host

* The user name and password for the target host

* The unregistered WWN or iSCSI name, when manually registering a host
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Hitachi Device Manager
Managing Hosts

Supported host types

Host Type Required Program

Open Normal host Environment in which » Device Manager server

hosts virtualization software is « Host Data Collector
not installed « Device Manager agent’
Virtualization Virtual environment » Device Manager server
server created by using * Host Data Collector
virtualization software - Device Manager agent!
Virtual Physical environment in + Device Manager server
machine which virtualization . VMA
software is installed?
Mainframe hosts Computers that use » Device Manager server
mainframe volumes « Mainframe Agent

' Required if you want to manage copy pairs or if you want to use Device Manager to

manage hosts (OSs) whose volume usage cannot be acquired by Host Data
Collector.

2 Physical environment in which Windows Server® (Hyper-V™) is installed is treated as

a normal host by Device Manager.

26

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

Page 4-23




Hitachi Device Manager
Host Discovery

Host Discovery

= Host Data Collector (HDC) discovers and collects information
from hosts using
- |P address, user ID and password
A Add Hosts O X
To discover hosts autornatically, specify their IP addresses, @5 type, and other parameters,
(») Discover Hosts () Add Hosts Manually
Specify Hosts By: \.:.-' IP Address Range \._.-' Lizt of IP Addrezses
10,2, 25,41 10.2.25.50
0F Type: OIS b4 Specify Hosts By: () IP Address Range () List of IP Addresses
User ID! Adrainistrator |
&g, 172,17, 77,162, 10,208.17.%, 10,208,15.1-10,208,15.255
Passward: e
Host Data Collector: 10.2,25.52 -
% Aduanced Settings
Protocal: w Windows Service Managernent
'~._.|' Wwindows Managerment Instrumentation
|| @oto Data Collection Task Status
QK I I Cancel I I Help I v
i
27
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Allocate Storage

Allocate Storage

= Multiple hosts can be connected on one port

= Add LUN security by implementing Host Groups on ports

= Host Groups collects Volumes and Hosts (WWPN) into logical
grouping

CL1-A

Solaris
Server

{[JRUCTITII
(R

o, CL2-A S
Switch

VSP

28

You can connect multiple server hosts of different platforms to one port of your
storage system. When configuring your system, you must group server hosts
connected to the storage system by host groups.

For example, if HP-UX hosts and Windows hosts are connected to a port, you must
create one host group for HP-UX hosts and also create another host group for
Windows hosts. Next, you must register HP-UX hosts to the corresponding host
group and also register Windows hosts to the other host group. The host group also
includes the LUN Mappings to the volumes that can be accessed by the host.

When registering a host, you are requested to specify the WWN of the host bus
adapter.
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Allocate Storage

= Launch Allocate Volumes from General Tasks

VHitachi Command Suite 7 / HITACHI

File , Adions | Teols | Help Logged in as: System

Administration

—_—
Dashboard Resources Tasks & alerts Search

Resources

Storage Systems #« Allocate Yolumes

To allacate volurnes to s host, first select the host and specfy the numnber of volurnes, capacity, snd characteristics, To define 1/0
connections between the host and storage systern, edit the paths,

Host: L Select a Host A J
.
Mo, of Valurmes: 1 i,i
Volume Capacity: l 1) vJ

Requited capacity:  GB
Hosts

Lngical Groups m ’ Storage system: L Any vJ

Tiers Volurne type! | Any |

General Tasks
| Q4 Allocate velumes Aduznced Options

(@ create Poal

(3 create valumes

]
i
g Valurne location: L Internal M|
(]
W

¥
¥ Path Cptions
¥

Host Group and LUN Settings
g Manage Replication

| show Plan | | cancel || Help Ié

G Migrate Valumes

Selected: 0 of & | #dd Storage System | | Refresh storage Systems |

® ‘waiting: 0

© Failed:i 1

© IrProgress 0

29

Launching Allocate Storage from General Tasks or from Actions option on the
menu bar gives all the options for allocating storage. User will need to configure all
the requested information.

You can reduce the amount of information requested by launching Allocate Storage
from a specific target object, for example, from Volume or Parity Group.
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Allocate Storage

30

= Allocate Volumes

# Allocate Yolumes

o x

To allocate volurnes to a host, first select the host and specify the number of volurnes, capacity, and characteristics, To define i
connections between the host and storage systern, edit the paths,

Host: Select a Host | w

Mo, of Yolurnes: 1 ; RAIDTFO0@172,17.45,. 30
USP@172.17.41.165

AMSS00@L72,17.42.154

Walurne Capacity: GB | w USP_W@172.17.41.57
USP_V@172,17.41.58

Fequired capacity:  GB

Any v
Storage systerm: | Any v
Yolume type: | Any - | Dynamic/Thin Provisioning

Baszic Volurme

wvolume location: Internal -

Internal -

Advanced Sptions
Internal

External

¥
¥ Path Options
¥

Host Group and LUN Settings

Show Plan Cancel Help
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31

= Advanced Options

2 Allocate Yolumes

connections batween the host and starage systam, adit the paths.

Hast: W LABA A
Mo, of Valumes: 1 =

Wolurne Capacity: 2 GE | w
Required capacity: 2.00 GB

Storage systerm: | USP_VM@10.2.24.12 v |

Yolurme type:

waolume location: Internal -

4 Advanced Cptions

| Bazic Volume

volume Criteria: Drive type!

To allocate volurmes to a hast, first select the host and specify the number of volurnes, capacity, and characteristics, To define I/O

Drive speed (RPM]: 15000 Ld

RAID level: RAIDS(2D4+1P) -
Parity Groups: 1-4-1 Select Parity Grod

Format type:

Quick Format | w
y ) Quick Format -
¥ Path Options
¥ Host Group and LUN Settings

Baszic Format

Maon Farrmat

MJ & RAIDS(20+1P)

O X

RAID&(FD+2P)

RAID&(ED+2P)
RAIDS(7D+1FP)

Format Type - Does not appear if the volumes of specified sizes are found in the

existing configuration.

Quick Format - Allows a volume to be presented to a host as soon as the volume is
created. The format process is executed in the background. Quick Format requires
you to configure a system disk (using the Element Manager) before using Quick

Format.
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Hitachi Device Manager
Instructor Demonstration

Instructor Demonstration

= Register Storage
System

= Add Host

= Allocate Storage

D]
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Hitachi Device Manager
Module Summary

Module Summary

= Described Hitachi Device Manager software features and
functions

33
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Hitachi Device Manager
Module Review

Module Review

1. List three key features of Hitachi Command Suite
products.

2. List the components of Device Manager.

3. List five provisioning tasks that are supported through
Device Manager.

4. What are the task status displayed in the global
monitoring area ?

35
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5. Hitachi Global Link
Manager Advanced

Module Objectives

= Upon completion of this module, the learner should be
able to:
— Describe Hitachi Dynamic Link Manager software features
and functions

— Describe Hitachi Global Link Manager software features and
functions
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Hitachi Global Link Manager Advanced
Hitachi Dynamic Link Manager (HDLM)

Hitachi Dynamic Link Manager (HDLM)

Overview

= Server based path management software that provides
path failover and load balancing capabilities to provide a
high availability SAN environment.

» Provides:
— Support for Fibre Channel connectivity
— Automatic path discovery
— Automatic path failover and failback
— Two applications: Command Line Interface (CLI) and GUI
— Integrates with Hitachi Storage Management software

The Dynamic Link Manager is a family of Hitachi provided middleware server
based software utilities. Dynamic Link Manager enhances the availability of RAID
systems by providing automatic error recovery and path failover from server-to-
RAID connection failures. It provides load balancing in addition to path failover by
redirecting I/O activity to the least busy path using complex algorithms.

Just because a system is RAID protected does not mean that it is protected against
connection bus failures, which is why the Dynamic Link Manager is required for
true nonstop operations. It allows System Administrators to take advantage of the
multiple paths by adding redundant connections between data servers and RAID
systems. The Dynamic Link Manager software, therefore, provides increased
reliability and performance.
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Hitachi Global Link Manager Advanced
Benefits

Benefits

= Removes HBA as single point of failure
= Automatically detects failed path and reroutes to alternate path
= Automatically discover HBAs and LUNs in SAN environment

= Multiple load balancing options to balance 1/Os across
available paths

» Provides tools to control and display path status

= Supports most popular cluster R @ 0
teChnOIOg|eS Host Host

= Supports HBA vendors and o -
standard open drivers

= Provides GUI and CLI support Q\[ _® D:)
= Provides error logging capability p ‘T e
Storam [Slmam
System System

The Dynamic Link Manager provides the ability to reduce the server’s HBA as the
single point of failure in an open environment. One of the strengths of Dynamic
Link Manager is its ability to configure itself automatically. It is designed to enhance
the operating system by putting all alternate paths offline in Disk Administrator. It
functions equally well in both SCSI and Fibre Channel environments. It supports the
most popular cluster technologies like HACMP, MSCS, MC Service Guard, SUN
Cluster, and VERITAS Cluster Server. It has GUI/CLI support for configuration
management, performance monitoring and management and authentication of user
IDs using the Hitachi Storage Management facility.
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Hitachi Global Link Manager Advanced
Features

Features

= Enables Multipathing

— From host to devices

— Share 1/0O workloads
= Path Failover

— Automatically redirects 1/0O operations to alternate path
= Failback

— Automatically places recovered path back online

Multipathing
* From host to devices
+ Allowing access to the device even if a specific path is unavailable
* Used to share I/O workloads
¢+ Improve performance
Path Failover
* Automatically redirects I/O operations to alternate paths if a failure occurs
¢+ Processing to continue without interruption
¢+ Removes threat of I/O bottlenecks
¢+ Protected data paths

+ Increases performance and reliability

Failback

* When failed path becomes available, HDLM places the recovered path back
online.

¢+ Ensures that the maximum number of paths is always available for load
balancing and failover
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Hitachi Global Link Manager Advanced
HDLM Features

HDLM Features

= Load Balancing
— Intelligently allocates 1/O requests across all available paths
— Ensures continuous operation at optimum performance
levels
= Path health checking

— Automatically checks the path status at regular user-
specified intervals

Load Balancing
¢ Intelligently allocates I/ O requests across all available paths
+ Prevent a heavily loaded path from adversely affecting processing speed
¢+ Ensures continuous operation at optimum performance levels
* Improved system and application performance
Path health checking
* HDLM automatically checks the path status at regular user-specified intervals
¢+ Eliminates the need to perform repeated manual path status checks

¢ Proactive identification of issues
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Path Failover and Failback

Path Failover and Failback

Server

Applications I

- ra
Failure a . . Standby

Volume

Simple Failover

Server

Applications

HDLM
| D —

= .I" L . Reduction of
gk R Balancing Paths

Volume

|

Storage

With Load Balancing

Provides continuous storage access and high availability by
distributing I/O over multiple paths

Failover and fallback in either manual or automatic modes
Automated path health checks
Allows dynamic LUN addition and deletion without a server reboot*

* O/S and array dependent, check system requirements for details
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Hitachi Global Link Manager Advanced
Load Balancing

Load Balancing

Server Server

hpplic tions

B Load
.; Balancing
- > >
Volumes Veolumes
4 Storage 4 Storage
Without Load Balancing With Load Balancing

= Distributes storage access across multiple paths to improve
I/O performance with load balancing

= Bandwidth control at the HBA level — and in conjunction with
HGLM at the LUN level

When there is more than one path to a single device within a logical unit (LU), the
Dynamic Link Manager can distribute the load across the paths by using the paths to
issue I/O commands. Load balancing prevents a heavily loaded path from affecting
performance of the entire system.

Note: *HDLM stands for Dynamic Link Manager software.
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Load Balancing

Microsoft Windows
Sun Solaris

- HP-UX

- AIX

— Linux

10

= Clustered Environment

Active Host

Standby Host

| 1 HDLM i I_ | HDLM |

HBA = HBA SSSS====_HBA ==

Load Balancing on Cluster

* The Dynamic Link Manager allows load balancing over the clustering system in

a safe manner.

* The path failover and failback of the Dynamic Link Manager will work along

with cluster’s node failover and failback.

Microsoft Windows
¢ Microsoft Cluster Server
¢ Oracle RAC

¢ Veritas Cluster Server

Sun Solaris
* Sun Cluster
* VERITAS Cluster Server
* Oracle RAC

HP-UX
* MC/Serviceguard
* Oracle RAC
AIX
« HACMP
* Veritas Custer Server
* Oracle RAC

Linux
* Redhat AS Bundle Cluster
* SuSE Linux Bundle Cluster
* Veritas Cluster Server
* Oracle RAC
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Hitachi Global Link Manager Advanced
Load Balancing

Load Balancing Description
Algorithm P

Round Robin Distributes all I/Os among multiple paths
Extended Round Distributes 1/Os to paths depending on whether
Robin the I/O involves sequential or random access:

» For sequential access, a certain number of
I/Os are issued to one path in succession.
The next path is chosen according to the
round robin algorithm.

» For random access, I/Os will be distributed to
multiple paths according to the round robin
algorithm.

11

Load Balancing Descriotion
Algorithm P

Least I/Os I/O operations are issued to path that has least
number of I/Os being processed*

Extended least I/O operations are issued to path that has least

I/Os (Default) number of I/Os being processed*

» For sequential access, a certain number of
I/Os are issued to one path in succession
— Next path is chosen according to least
I/Os algorithm
» For random access, I/Os are issued to
multiple paths according to the least I/Os
algorithm

12

* Regardless of I/O block size
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Hitachi Global Link Manager Advanced
Load Balancing

Load Balancing Description
Algorithm P

Least blocks I/O operations are issued to path with least
pending I/O block size*

Extended least I/O operations are issued to path with least

blocks pending I/O block size*

» For sequential access, a certain number of
I/Os are issued to one path in succession

— Next path is chosen according to least
blocks algorithm

* For random access, |I/Os are issued to
multiple paths according to least blocks
algorithm

13

* Regardless of I/O count
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Round Robin — Extended Round Robin

Round Robin — Extended Round Robin

Impact on Sequential Detect

= Treated as Random 1/O
= No track preloading
= Blocks held in Read Cache

Server Storage l
Dynamic Link

Manager software = Less efficient cache usage
RR = Less efficient back end 1/O
= Sub-optimal response times

= Detected as Sequential I/O

= Tracks preloaded to cache
Server S Storage = Cache returned to free
Dynamic Link queue

Manager software l

ExRR

= Efficient cache usage
= Efficient back end 1/0O
= Optimized response times

14
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Graphical User Interface

Graphical User Interface

Version

Basic function settings

* Load balancing

» Path Health Checking

+ Auto failback

* Intermittent Error Monitor

Error management
function settings

LYTamIC LINK Manager - UpTions

Setting HDLM Options

HDLM version
HDLM wersion numkber
Service packversion number

Basic function settings
Load balaneing

Path health checking

Auto failback

Intermittent Error Monitor

Reservation level

Remoyve LU

BE - {"Camponent information ||
& OW  OFF
Algarithim
Extended least 1105 =]
& 0N C OFF
Checking interval (1 - 1440 30 minute(s)
& ON C OFF
Checking interval {1 - 1440) 1 minute(s)
0N & OFF
Monitaring intereal (1 - 1440) 3 minutels)
Hurnber oftimes (1 - 89) 3 time(s)

€ OFF: Do not control reservation

€ ONEDY: lgnore reservation

€ OMiZ) Persistent reservation

0N & OFF

= Remove the LU even ifthere are OfMine(C) paths

Error management function settings

LogE (Erel IS Inforrmation or higher level LI
Se|eCt LOg and Trace Trace level ID Do not output any frace LI
Level Severity Error log Flosizs oo | 9900 Koytes  Numberofiies [~
Trace Z”gﬂs-iﬁeﬁﬂﬂﬂ) lw Kbytes (Nzu_rréi)erufmes l—4
0K Cancel Apnly
15
Optional Parameters
* Load Balancing
¢+ Path Health Check:
* When enabled (default), Dynamic Link Manager monitors all online paths
at specified interval and puts them into Offline(E) or Online(E) status if a
failure is detected.
* There is a slight performance penalty due to extra probing I/O
* The default interval is 30 minutes.
¢+ Auto Failback:
* When enabled (not the default), Dynamic Link Manager monitors all
Offline(E) and Online(E) paths at specified intervals and restores them to
online status if they are found to be operational. The default interval is
one minute.
Page 5-12 HDS Confidential: For distribution only to authorized parties.
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Hitachi Global Link Manager Advanced
Graphical User Interface

* Intermittent Exrror Monitor
*+ Auto Failback must be On
¢+ Parameters are Monitoring Interval and Number of Times

* Example: Monitoring Interval = 30 minutes

Number of Times = 3 If an error occurs three times in a 30 minute
period, the path is determined to have an intermittent error and is
removed and subject to automatic failback. The path will display error
status until problem is corrected.

* Reservation Level:
¢+ Used only by AIX and specific paths can be reserved for I/O
* Remove LU
¢+ Used with Microsoft Windows 2000 and Server 2003
¢+ Removes the LUN when all paths to the LUN are taken offline

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 5-13



Hitachi Global Link Manager Advanced
Graphical User Interface

16

= View path information and change path status through the
Path Management Window

HJ.M Dynamic Link Manager

N =10 W
Managed object - { Bubsystern ) HITACHI.970/9980.20062

Ei host
I ] HiTac
B HITAC

Type: ¥ Owner path ¥ [on-ownerpeth Status: o e otk VA

Status ¥
I

A e T T e e T Y

ooooo?
o0oo0e
anoooa
0001 a
000011
000012
000013
o0oo14
000015
000016
000024
000025
000026
000027
000028
000029
000030
000031
000032
000033

0004.0000.00...

0004.0000.00
0004.0000.00
0004.0000.00

0004.0000.00...
0004.0000.00...
0004.0000.00...

0004.0000.00
0004.0000.00
0004.0000.00

0005.0000.00...
0005.0000.00...

0006.0000.00
0005.0000.00
0005.0000.00

0005.0000.00...
0005.0000.00...

0005.0000.00
0005.0000.00
0005.0000.00

HITACHIL9970/9980.200.,

HITACHIA970/8380 200
HITACHIA970/3380 200
HITACHI9970/3880.200.

HITACHI.9970/9880.200.,
HITACHIL9970/9980.200.,
HITACHIL9970/9880.200.,

HITACHIA970/8380 200
HITACHI4970/3880.200.
HITACHI4970/3880.200.

HITACHIL9970/9980.200.,
HITACHIL9970/9880.200.,

HITACHI970/3380 200
HITACHI9970/3880.200.
HITACHI9970/3880.200.

HITACHI.9970/9880.200.,
HITACHIL9970/9980.200.,

HITACHI970/3380 200
HITACHI370/3380.200.
HITACHI9970/3880.200.

OPEN-Y
OPEN-Y
OPEM-Y
OPEN-Y
OPEN-Y
OPEN-Y
OPEN-Y
OPEM-Y
OPEN-Y
OPEN-Y
OPEN-Y
OPEN-Y
OPEM-W
OPEN-Y
OPEN-Y
OPEN-Y
OPEN-Y
OPEM-W
OPEN-Y
OPEN-Y

L0 g 5

oooo
ooot
oooz
0003
ooo4
oooo
oom
oooz
0003
o004
oooo
oom
oooz
0003
ooo4
oooo
oom
oooz
[aluli k]
0004

OfflifE; ClearData  Export CSY

[PalhiD | Panteme | Bubsystem | EmusionTwe LN [6LPR [ o |[GlR | Th
P - Owr

24 - owr
28

You can switch a path by manually placing a path online or offline. Manually
switching a path temporarily is useful for maintenance of the system.

For Hitachi modular storage systems, Dynamic Link Manager software selects the
switching destination path from owner paths and then from non-owner paths.

For Hitachi enterprise storage systems, all paths that access the same LU are
candidates for the switching destination path. All other paths that run through the
same path are switched.
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HDS Confidential: For distribution only to authorized parties.

@®Hitachi Data Systems




Hitachi Global Link Manager Advanced
Operations

Operations

= Path View Operation for the CLI
— Allows you to see information about data paths
— dInkmgr view -path

ommand Prompkt

iC-~Program Files~HitachixDynamicLinkManager~hin>*dlnkmgy» view —path
FPaths :BAAAAE OnlinePaths : AHAAAE
PathStatus I10—Count I0-Errors

i 285 5]

D PathMame DskMame
ChaPort Status Type I0—Count I0—Errors DMum HDeuvMame

G006 . 80A . A0A0AARPAA0NEEA1E .A0BA HITACHI .OPEN-U -801 68861
20 Online Own 16
H806 . HE0E . A0ANAARERANEEAE1E .A8A1 HITACHI .OPEM-V
2C Online Own 14
806 . 808 . A00AARRRA0NEEA1E .A0B2 HITACHI .OPEN-U
2C Online Own 12
806 . 808 . A0ANARRRANEHA1E .A0A3 HITACHI .OPEM-V
20 Online Own 18
887 . 9808 . A0A0AARERADNBAANE .A0AA HITACHI .OPEM-U
1C nline Own 15
2087 . 9808 . A000AARRRA0NEAANE .A0B1 HITACHI .OPEN-U
1C Online wn 46
H887 . 9888 . A0ANARRRANBHARNE .ABB2 HITACHI .OPEM-V
1C Online Own 46
7 B8A7.0000 . 0000000000AAREE .0083 HITACHI .OPEHN-U
1C o] i 46

nline Own
B@1-I The HDLM command completed normally. Operation name = view

B_
-B8168861
B_

-881886 1

.Bﬂlgﬂgl

.Bﬂigﬁgi

.Bﬂlgﬁgl
5]

.9913361
-B818861
B_

C-~Program Files“~HitachisDynamicLinkManager*~hin>_
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View allows you to see two types of information:
* Information about your data paths — path

* Information about the Dynamic Link Manager system settings — sys

Both of these parameters can take several different values.
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Hitachi Global Link Manager Advanced
Instructor Demonstration

Instructor Demonstration

= GUI

- View Path Status

- Change Path Status
= CLI

- View Path Status

- Change Path Status

D
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Hitachi Global Link Manager Advanced
Hitachi Global Link Manager (HGLM)

Hitachi Global Link Manager (HGLM)

Multipathing — Problems and Solutions

= Customer Pain Points — The Problem

— Dynamic Link Manager software offers fault tolerance and
load balancing

— Operationally, management can be time consuming and
difficult in complex multipathing environments

= Customer Pain Points — The Solution

— Global Link Manager software eliminates many of the
operational challenges associated with managing multipath
I/O environments

20
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Hitachi Global Link Manager Advanced
Problems and Solutions

Problems and Solutions

Dynamic Link Manager
Software — Pain Points

Global Link Manager
Software — Solution

= No unified GUI

= Views and configures only
one instance at a time

= Each instance must be
monitored independently for
alert notification of path
status changes.

21

= Manages many servers
multipath connections from
a single console

= Simplifies storage
maintenance activities

= Keeps customers informed

on status of all their
multipathed links
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Hitachi Global Link Manager Advanced
Configuration Overview

Configuration Overview

Management Server

HGLM Web GUIl

Management Client

Neb Browser I

AN LAN

Sce~—— -
Hitachi Data Supported
Systems Storage Storage
Platform Platform

22
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Hitachi Global Link Manager Advanced
Features

Features

23

Single unified GUI

Manages multiple HDLM
instances

Simplified Path :!i::::‘h'iill:jaal Link Manager o
maintenance activity

Scheduling algorithms by
HDEV (LU)

Alert notifications

Configure Dynamic Link
Manager software

instances . s o s e
Provides secure resource
grouping

rrrrr

aaana a

Event notification — Alerts generated by Dynamic Link Manager are displayed by
Global Link Manager software near real-time.

Path Management — Global view of paths and Hidden Devices (HDEVs) for all
Dynamic Link Manager instances. Management capabilities are based on user role
definitions.

Host Management — Centrally manages configuration of all Dynamic Link
Manager software instances.

Host group management — A customized grouping of hosts created by an
individual user.

Resource group management — Administrator controls user’s access to a specific
group of hosts (subset of Dynamic Link Manager instances).

Access control — User role definitions control operational and host resource access.
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Hitachi Global Link Manager Advanced
Graphical User Interface

Graphical User Interface

24

Hitachi Globa Global Task Bar HITACK
< File4 Help4 - Close || Logout
Application Bar Help
» Resources - p Host Groups i i
~ My Groups 3 % Development Host Groups Appllcatlon Area
» i Production Server
D 3 Summary
Number of Hosts 4 # Online 36
Explorer G
- - # Offline(C) o
Dashboard = Path Status %, Offline(E) 15
45 Ontine(£) ¢
e
Groups Paths Multipath LUs
H critical 22 . Status -
@ eror 54 Object Tree [T Nameo 7 ¥ y 4 | Descreton
& e
HRpM
(SR S— 24 o s 6 Dey Servers
T #geroduction Servers 22 0 0 0 Al Production Servers
Dashboard
[/
[ Create Group | [ Delete Groups ||| Refresh Groups || Create Report |

Global Tasks Bar Area — Displays the function menus and action buttons used in

Global Link Manager software as well as information about the user who is logged
1

°

Explorer — Displays Global Link Manager software task menus. Choosing a menu
item displays the corresponding information in the navigation and application areas.

Dashboard — Displays a list of Hitachi Storage Command Suite products. A
product displayed in the active mode can be started by using the Go menu. In

HGLM, the number of alerts that are reported from the host being managed is
displayed.

Application Bar Area — Displays the menu name and action button selected from

the Explorer menu. You can use the application bar to change the navigation area's
view/hide setting.

Application Area — Displays information about the object chosen from the Object
Tree or the Explorer menu.

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



Hitachi Global Link Manager Advanced
Software Path Management

Software Path Management

= Global Link Manager software manages paths across multiple hosts.

Paths List . . . .
i = Maintains multiple views
""""" ID Status host
01 Online host1
02 Offline host1
v | 05 Oniine hot2 = Manages path status

04 Offline host2

l R e R T

ID Status host
01 Online host1

CHA CHA CHA v 02 Offline host1
‘ 03 Online host2

v/ 04 Offline host2

}

ID Status host
v'01 Online host1

. . 02 Online host1
Storage system v'03 Online host2

04 Online host2

Online path .
......... Offline path Global Link Manager

software GUI

Storage system

25

Manage the entire Dynamic Link Manager software multipathing environment
from a single console:

* For each Dynamic Link Manager software instance, list path information for all
paths or for each host, HBA port, storage system, and storage port.

* Aggregated path views corresponding to path status (online or offline) check the
health of the entire multipathing environment.

* Adjust the online or offline path status for single or multiple hosts
* Adjust load balancing for individual LUNs
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Hitachi Global Link Manager Advanced
Alert Management

Alert Management

SNMP-based

— W _ [Help
» Resources Alerts
» My Groups
» Administration [ alerts
- 2:;; - 7 7 7 _ RowsgPaged100 ] | ] Lﬁwrvagell_nn mEimy
= = | ™ severity~ Mark Date Host Name Categary Component Message ID De 4]
I'C [ etical Unmarked  2006-04-13 14:50:28  HDLML-WIN Path - KAPLOZ026-E An
=l [ critical Unrmarked  2006-04-19 14150128  HDLM1-WIN Path = KAPLOBOZ26-E An
| [ critical Unmarked  2006-04-19 19:20:0%  hdlm-win2 Path 8 KAPLOBOZ6-E an
[ critical Unmarked  2006-04-1% 1%:20:0%  hdlm-win2 Path - KAPLOZ026-E An
[ critical Unrnarked  2006-04-20 01:20:29  HOLM1-WIN Path 5 KAPLOBOZ6-E an
=l [ critical Unmarked  2006-04-20 01:20:29  HOLM1-WIN Path = KAPLOBOZ6-E an
[ Unmarked  2006-04-22 02:50:3%  HDLML-WIN path - KAPLOZ026-E An
"o [ critical Unmarked  2006-04-22 02150134  HOLM1-WIN Path A KAPLOBO26-E An—}
[ critical Unmarked — 2006-04-23 05:50:36  HDLM1-WIN Path q KAPLOBOZ6-E An
™ [ eritical Unmarked  2006-04-23 05:50:36  HOLML-WIN path - KAPLOZ026-E An
M [ critical Unmarked  2006-04-23 21:20:10  hdlm-winz Path E KAPLOBOZ6-E an
I'e [ critical Unmarked  2006-04-23 21:20:10  hdlm-win2 Path A KAPLOBOZ6-E An
™ Qeror Unmarked  2006-04-13 14:50:28  HDLML-WIN path - KAPLOZ0Z2-E A
| - Weror Unrnarked  2006-04-19 14:50:28  HOLML1-wWIN Path = KAPLOBO22-E Ap
E Toormn [ deenaid snnnnnn s RS >
[ Fark [ Unmark | {Cclata saloctad aler

Events sending alert
KAPL08022-E  Path failure

Host

Path failure

Management Server

’ Dynamic Link Dynamic Link
Global Link Manager Manager
Manager Software software software

KAPL08026-E  No path available to a LU

[
v KAPL08027-E  Intermittent path error

KAPL04042-| Changed Dynamic Link
Manager software SNMP trap
configuration

26

SNMP setting can be configured only through Global Link Manager software:

* The alert information detected in Dynamic Link Manager software is notified as
SNMP trap to the server.

* The alerts received by the server are stored in the database (DB).

¢ Notification of the alerts can be identified from the Dashboard menu. The user
can then view the details by displaying the alerts list.

* Minimum setting is one minute.
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Hitachi Global Link Manager Advanced
Alert Management

27

SNMP-based

= SNMP setting on each HDLM
instance can be configured only
through HGLM

Hitachi Global Link Manager

HGLM

HITACHI

4 File4 Help4

Logged
~ Resources - (i) Hosts WLABH
s Hosts > WLABH
Subsystems i wias)
D ) E e @ satn Summary
» Administration W slabj IP Address 10.17.108.37 # Online
Alerts 0s Windovs Server 2003 = Offline(
b Settings f
“ HDLM 5.0.0-01 2% Offline(
Path Status
e T Agent Service Port 24041 A online
Remote Port 24042 Total
S Last Update Time  2008-03-23 20:05:55
HTAM
(=T Paths || Multipath LUs || HBA Ports || HDLM || Alert
[ critical 53
Q erer . Alert Notification on
EEDE) IP Address  10.17.103.38
B

Community public

Version Version 1

Refresh Tree

Configure Alerts - WLABH Help

Alert Configuration

Specify the alert settings for the host WLABH.

Alert Notification & g

Destination :

© off

Community :

¢ [toi17.10z38

162

Jpublic
Version 1 =

Configure Alerts

SNMP setting on each Dynamic Link Manager software instances can be configured
during registration process or host refresh process using values specified in
server.properties, if auto_set option in server.properties is enabled (default is

enabled).

SNMP configurations (IP-address, port, community) for each host refer to
server.properties on Global Link Manager software server.

Note: server.properties is located at <HGLAM-install-

dir>\HiCommand\HGLAM\conf

Global Link Manager software restart (Single Sign On Service rebooting) is required

after editing entries.
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Hitachi Global Link Manager Advanced
Host Management

Host Management

Want to

* Provides ability to manage all aspects of HDLM host
- Host Information View

Which host

Want to add
a new host

configure HDLM jhorlgge%e?

software . P9 i
Global Link

Manager
Server - _
Web Browser
Global Link Manager Software Clients (GUI)

[

Hosts

Host group

28

Host Information View displays host information such as the path and Dynamic
Link Manager software version.

Dynamic Link Manager software configuration is used for load balancing, auto
failback, path health check, and others.

®@Hitachi Data Systems
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Hitachi Global Link Manager Advanced
Instructor Demonstration

Instructor Demonstration

Discover Servers

View Status

View Reports

Configure LUN Level
settings

D
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Hitachi Global Link Manager Advanced
Module Summary

Module Summary

= Described Hitachi Dynamic Link Manager software
features and functions

= Described Hitachi Global Link Manager software features
and functions

30
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Hitachi Global Link Manager Advanced
Module Review

Module Review

1. List some of the path management features offered by
HDLM.

2. Round-Robin is the default load balancing algorithm
used by HDLM. (true/false)

3. What protocol does HDLM use for alerting HGLM about
path errors ?

32
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6. Hitachi Dynamic
Provisioning

Module Objectives

= Upon completion of this module, you should be able to:

— Describe the use and function of Hitachi Dynamic
Provisioning (HDP)

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 6-1



Hitachi Dynamic Provisioning
Virtualization

Virtualization

Internal Virtualization
Tiering inside the box

ngh Perf High Cap

FC

High Cap

You can move volumes dynamically to more cost
effective or more performant tiers of storage —
nondisruptively to the applications

LUN Virtualization

Thin Provisioning
USP V/ USP VM / VSP

You can create a large number of thin provisioned
volumes of all sizes — each drawing from the same pool
of capacity

External Virtualization
Tiering outside the box

USP V/USP VM / VSP

to more cost effective
or more performant
tiers of storage —
ondisruptively to the
- applications —

OUTSIDE the box

whether it is HDS
et storage OR non-HDS
IBM Shark HDS AMs  Storage

Array Resource Virtualization

Logically allocating and partitioning the array’s resources

USPV/  One Dept's Data
USP VM/  Kept Secure
VSP Isolated from

‘Emc omxzods

Hitachi Enterprise Storage Systems provided multiple options for virtualizing

storage and capacity.

Page 6-2

HDS Confidential: For distribution only to authorized parties.

®Hitachi Data Systems



Hitachi Dynamic Provisioning
Capacity Virtualization and Data Mobility

Capacity Virtualization and Data Mobility

= Hitachi Dynamic Provisioning
- Supports capacity virtualization

#\ Purchase
capacity
As needed

\

Initial

purchase .

and Allocated, butno K
= < _installed. Disks

added nondisru

Allocated

Warning message when
additional storage P asen, Allo
ated

peared BUT UNUSED

-
Actual DATA

Yesterday Now

= Hitachi Tiered Storage Manager
- Supports transparent, nondisruptive data volume mobility

saneeos [ OWOCEOTD

e oo | EOOC@EC000

owerenyos. | [ OO O@EOO0O

. Web Commerce, . | . @@@@i@@@@.

Appl Development . BBBB_ BB

Tran_saclion Log:_; -\___. -- -ﬁ »._,@ X J

“reenatensis | IO CO0ECS

Manufacturing DB ._,@ B@ EB i@ B’j

4 o || BS)|D5|0E800

Hitachi Dynamic Provisioning software uses thin provisioning to simplify and add
agility to the application storage provisioning process and can save significant
money on storage purchases. This is important for companies faced with ongoing
rapid growth of their data storage requirements and escalating storage and storage
management expenses. Dynamic Provisioning also can reclaim existing previously
allocated storage within the virtualized pool, and on externally attached
heterogeneous systems. Also, to improve performance and simplify performance
management, Hitachi Dynamic Provisioning software automates optimization of
spindle usage and provides dynamic load balancing.

Hitachi Tiered Storage Manager data management software enables IT
administrators to easily and interactively match application quality of service
requirements to heterogeneous storage assets. Tiered Storage Manager enables easy
storage tier creation and the nondisruptive movement of data volumes to match
application-driven price, performance and availability characteristics. As the cost,
quality of service and functionality demands of application data change over time,
data must be migrated between tiers. This is how a tiered storage architecture
maintains an optimal match of storage system characteristics and data requirements.
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Hitachi Dynamic Provisioning
Dynamic Provisioning

Dynamic Provisioning

= Allows storage to be allocated to an application without
actually being physically mapped until it is used.

- This as needed method means storage allocations can
exceed the amount of storage physically installed.

- Physical storage capacity can be added without an
application service interruption.
* Provides the following benefits:

- Reducing initial installation costs because you purchase only the
required physical disk capacity at the start

- Decreasing management expenses and idle time caused by
changing the configuration of both the storage system and the
host

- Improving performance by implementing wide striping

= Easier management
- Simpler planning (reactive =»strategic management)
- Avoid or defer tough decisions about LDEV size

- Control, change, and optimize: capacity, performance, reliability,
cost tier

= Naturally balances performance
- With large pools, there are more spindles than static provisioning.
- User can scale performance by growing pool.
= Qver provisioning capacity
- Simplify capacity planning
- Reduce need for urgent change

- Reduce the need for this decision: “Disk X on server Y has run
out. We’'ll have to re-allocate the whole estate.”
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Hitachi Dynamic Provisioning
Dynamic Provisioning

= Wide striping and storage performance

— DP software eliminates the need for outside experts to fine
tune application 1/0 performance.

— Using wide striping techniques, the storage system
automatically spreads the 1/O load of all applications
accessing the common pool of storage across the available
spindles.

— This process eliminates hot spots and optimizes 1/O

response times, leading to consistently high application
performance.

Improved performance is one of the key benefits of using Dynamic Provisioned
volumes.
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Hitachi Dynamic Provisioning
What is Dynamic Provisioning?

What is Dynamic Provisioning?

= Hitachi Dynamic Provisioning
— Uses thin provisioning technology that allows customers to
allocate virtual storage capacity based on their anticipated
future capacity needs, using virtual volumes instead of
physical disks.

— Overall storage utilization rates may improve because
customers can potentially provide more virtual capacity to
the application while fully using fewer physical disks than
formerly would be required.
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Hitachi Dynamic Provisioning
What is Dynamic Provisioning?

= To avoid future service interruptions, today it is common to over-
allocate storage by 75% or more.

= With dynamic provisioning, disk capacity can be added as needed,
when needed.

Purchase
capacity
As needed

Initial
purchase
and

Purchased, allocation

Allocated
UT UNUSED

Warning message when
additional storage "
is required

Alnitial

purchase

Il |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID)

What you . Actual DATA ,
# ] 4

at Provisioning Thin Provisioning

Fat Provisioning occurs on traditional storage arrays where large pools of storage
capacity are allocated to individual applications, but remain unused (that is, not
written to) with storage utilization often as low as 50%.

Thin Provisioning is a mechanism that applies to large scale centralized computer
disk storage systems. Thin Provisioning allows space to be easily allocated to servers,
on a just enough and just in time basis.

Over Allocation is a mechanism that allows server applications to allocate more
storage capacity than has been physically reserved on the storage array itself. This
allows leeway in growth of application storage volumes, without having to
accurately predict which volumes will grow by how much. Physical storage capacity
on the array is only dedicated when data is actually written by the application, not
when the storage volume is initially allocated.
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Hitachi Dynamic Provisioning
What is Dynamic Provisioning?

10

= Provision virtual capacity to hosts and applications
- Virtual maximum capacity is specified and provisioned.

- Real capacity is provisioned from dynamic provisioning
pool as host writes are

received in 42MB Pages. /\

Hitachi Dynamic Provisioning

Real Capacity Po

Just in Time Space Allocation

The illustration shows the allocation, and timing of allocation, of the 42MB pages.
Page is a Hitachi Dynamic Provisioning (DP) construct. It is the unit of allocation
and is allocated upon receipt of a write for either the first unit of allocation for the
DP V-Volume or a write that requires additional allocation due to filling up
previously allocated pages.

So the light gray shades represent the allocation, but the data is not written until the
first write is received and settled, at which point the gray turns darker gray.

The point is that subsequent 42MB pages are not required to be contiguous and, in
fact, will be spread randomly over the real LDEVs within the DP Pool.

A 42 MB page will be striped over a single LDEV within a single parity group that is
in the HDP Pool. (That is, the 42 MB stripe will not be spread over all parity groups
within the DP Pool unless Parity Group Concatenation is used.) In this case the
LDEV is striped over up to four parity groups.
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Hitachi Dynamic Provisioning
Benefits

Benefits

1"

= Application Storage Provisioning simpler and faster for

» Reduces application outages, saves time, and keeps costs

= Performance or throughput improvements from pooling

= Ease of provisioning

= Ease of management

administrator
- Draw from the dynamic provisioning pool without adding physical disks

— Define an initial virtual volume, often without an increase in volume
capacity or change of configuration

- Add physical storage separately, nondisruptively

down

resources

With Hitachi Dynamic Provisioning software, application storage provisioning is
much simpler, faster, and less demanding on the administrator.

* To configure additional storage for an application, the administrator can draw
from the Dynamic Provisioning pool without immediately adding physical disks.

* When a (virtual) volume of the maximum anticipated capacity is defined initially,
the administrator does not have to increase the volume capacity and change the
configuration as often.

* Additionally, when more physical storage is needed, the administrator is
required only to install additional physical disks to the Dynamic Provisioning
disk pool without stopping any host or applications during the process.

This decoupling of physical resource provisioning from application provisioning
simplifies storage management, reduces application outages, saves time, and keeps
costs down.
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Hitachi Dynamic Provisioning
Overview

Overview

Host Server only sees Virtual Volumes

HDP Volume is a

Write data
N i, . : . Virtual LUN
: 4o e which does not demand

......... an identical physical
(l—\|/|i3rlt:>u\a/IOI|_uUnl1\le) storage capacity

Actual storage capacity
in HDP Pool is assigned
when host writes data
to a Virtual LUN

HDP Pool

AN i
OO
LDEVS |tpev||.oEv||LDEV||LDEV|[LDEV||LDEV|LDEV| [LDEV,

Array Groups/Disk Drives

12
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Hitachi Dynamic Provisioning
Components

Components
DP Volumes (Virtual Virtual representation of
Volumes) capacity to HOSTS.
HDP Shared Memory, HDP
Dynamic Mapping nDF Lontrol Information Control data, DP VOL

Table, maps DP VOL
data to 42MB pages

D VOL Directory

| Page odpace LControl bilock |

HDP Pools

HDP Pool
Volumes

(&

%

13

Directory, and Page Space
Control Block. Maps virtual
volume to real capacity

HDP Pools. Separate pools
for different characteristics
and requirements.

Real storage capacity for
target of HOST writes
represented by installed
parity groups and LDEVs

Hitachi Dynamic Provisioning provides a host with virtual capacity
volumes; storage is assigned to the volume from a pool of real storage
volumes Just in Time for a write request from the host.

®@Hitachi Data Systems
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Hitachi Dynamic Provisioning
How Does It Work?

How Does It Work?

14

Logical/Virtual

= The Storage Controller presents virtual volumes to hosts into which it maps

storage from a single physical pool as needed.
= Technical Implementation:

- Logical volume: Virtual volume — similar to a snapshot V-VOL. Logical volumes are

assigned Pool Volume storage as needed.

- Pool Volume: Physical volumes to store the actual data for logical volumes. Uses

technology similar to Snapshot Pool volumes.

- Dynamic Mapping Table: Dynamic access table between logical volumes and pool

volumes.

@‘ Reporting

|

Volumes

Dynamic
Mapping
Table

/Physical Capacity

/

ntroller
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Hitachi Dynamic Provisioning
Setup and Monitoring

Setup and Monitoring

= Dynamic Mapping Table and Shared Memory — SVP

= Configure Pool and HDP Volumes — Storage Navigator program and Hitachi
Device Manager

= Monitoring Pool — Storage Navigator program, RAID Manager CCI, Device
Manager and Hitachi Tuning Manager

— Pool information available
- HDP Pool ID
Capacity

Amount of free space

Thresholds (2 values)
LDEV# of HDP Pool volumes
- RAID level, drive type

— Virtual volume information available

- Virtual capacity, capacity consumed from pool
- Threshold
- HDP Pool ID

15

RAID Manager CCI stands for Hitachi Command Control Interface (CCI) software.
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Hitachi Dynamic Provisioning
Thresholds

Thresholds

= Two pool thresholds are set for the pool capacity. One is fixed at 80% and
settable between 5% to 95%.

= One V-VOL threshold is for the DP volume. It is variable from 5% to 300%.
= An alert (SIM/SNMP Trap) is reported if the used capacity exceeds the

thresholds.
Variable Threshold (5% — 300%) |
_ Variable
Host Free | | ) Thr?ShC)ld o
Virtual < capacity (5% — 95%)
capacity

\
Fixed Threshold
(80%)

16

For each HDP volume, a single variable threshold is provided.
* Variable threshold to be set between 5% and 300% for each DP V-Volume.
* Represents x% times the current unallocated capacity.

* If free capacity in the DP Pool for this DP V-Volume falls below this threshold (in
capacity), then an alert (SIM/SNMP Trap) is reported.
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Hitachi Dynamic Provisioning
DP Operations

DP Operations

= Steps for implementing Dynamic Provisioning
Create DP Pool
- Add normal LDEVs
- Open-V, 8GB —4TB
- LDEVs can be added dynamically at later point to expand the pool:
- If DP Pool is running out of free space
- If you are adding new servers with new capacity requirements
Create DP VOLs (Virtual Volumes)
- 46MB - 4TB each
- Format is fast.
Associate DP VOLs with DP Pool

- DP VOLs get capacity allocated as 42MB pages from the associated
DP Pool.

Assign DP VOL to Host
- Host sees the full capacity.

17

= Impact of replication operations

- Replicating a normal LDEV to a DP VOL results in full
capacity being allocated for the DP VOL from the pool.

- Replicating a DP VOL to another DP VOL results in used
capacity (not DP VOL capacity) being utilized in the
destination DP Pool.

18
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Hitachi Dynamic Provisioning
DP Operations

Zero Page Reclaim — Recovering Empty Space
DP Zero Page

Reclaim recognizes
pages as empty and

OS or other utility writes all returns capacity to
binary zeroes to data the pool as available.
blocks.

Application deletes data.

19

It is possible to set the option Zero Page Reclaim (ZPR) for each DP VOL. When
ZPR is set, the storage system scans the DP Pool for the DP VOL and will discard
any 42 MB blocks that contain only binary zeros. Reclaimed space is returned to the
DP Pool as available capacity that can be used to satisfy future writes.

This can be a big benefit when real LDEVs are migrated to DP VOLs or to a DP Pool.
If the real volume contained a lot of non-data space, then the Zero Page Reclaim
option can reclaim that space.

Zero Page Reclaim can help the customer recover significant amounts of storage
capacity that are otherwise thought to be used when, in fact, no data is recorded.

You can migrate or replicate a thick LDEV into a DP Pool. Then you can apply the
Zero Page Reclaim logic against those volumes to reclaim the space. The customer
will recognize the recovery of physical storage capacity and can delay the next
storage purchase. This also delivers the improved back end performance by causing
the LUNSs to be distributed among more spindles of all the parity groups that make
up the DP Pool.
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Hitachi Dynamic Provisioning
DP Operations

= Creating Dynamic/Thin Provisioning Volumes — Steps
— Create Pools

— Create Dynamic/Thin Provisioning Volumes (Create
Volumes)

Create a Create Pool task

Select Parity Groups

Completed task creation

20
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Hitachi Dynamic Provisioning
DP Volumes

DP Volumes

» Prerequisites
- Hitachi Dynamic Provisioning license on storage system

- Volumes to be added in the pool should not be in use (by a
host or any other software)

Volume Size: 8GB to 4TB
Volumes per pool: Max 1024
Number of Pools: Max 128

Up to 63,232 volumes per pool
Page allocation unit: 42MB

21

= Launch Create Pool from General Tasks

Dashboard Resources Tasksfalerts Administration

Resources 2l Gr £ Create Pool

Storage o creste & paol, first specify itz name and physical starage.
Hosts Storage system USP_YM@10.2.24.10 | w
Logical Groups ——
2 L Pool name GenPool
Physical storage for pool
VYolumes
2 Selected Parity Groups
Parity Drive Cedza RAID Total Unallocate  Free I3, &f e
LEE e Grou Type gpeed Level Capadits d Capacty | Gapacit Auailabl SO SR U]
= W (RPM) pacity pacity PR yolumes | Systemn Maodel
@ooe.. | <68 1-6-1 Fo 15000 RAIDS(... | 401,67 GB  401.67 GB 401,67 GB 1 -
[@ooioe.. | 1000
@ooioe.. 100,
— @ooioe.. 1000
General Tasks @oooe.. 100,
. Select
I@A\Iocate Storage @ oni0e.. | 125,
00:06.. | 125,
| 3F Unallocate Storage @ Mo, of Parity Groups 1
[@ooioe.. 125
¥ virtualize volumes @ DP Pool capacity 397,596 GB
00:06.. | 125
£ et vl A Adusnce d Optians
Pool 1D 1 w | Show Pool 1D Usage
Selected: 0 of 9 BV
Thresholds subscription setting (=) Disable () Enable
Warnin a Lirnit
Usage rate threshold (5% - 95%) 70 @
Subscription threshold  (10% - 1000%)
Shaw Plan I [ Cancel J { Help |

22

Page 6-18 HDS Confidential: For distribution only to authorized parties. @H itachi Data Systems



Hitachi Dynamic Provisioning

DP Volumes

= Create Pool — Specify Pool Attributes, Parity Group

X Create Pool
To creats = pool, first spacfy its name and physical starage.
Storage systemn USP_UM@10.2.24.10 | w
Pool name GenPool
Physical storage for pool
Dri No. of Exct, Ext,
Parity Drive rive RAID Total Unallocate | Free = * s
G| Tupe spssd Leavel Caparit d Capacity Caparit Reetlietals DS SRS
2 e (REM) (e P PETY | olumes | System Model
1-6-1 Fe 15000 RAIDS(.. | 401,67 GB  401.67 GB 401,67 GB 1- -
Select
No. of Parity Groups 1
DP Pool capacity 397.56 GB
A Advanced Options
Poal IO Show Poal ID Ussge
Thresholds Subscription setting (s) Disable () Enable
Warning Lirnit
Usage rate threshold (5% - 95%) 70
Subscription threshold  (10% - 1000%) = =
23 [show Plan ] [ Cancel ] [ Help p
.
= Create Pool — Add Parity Groups to Pool
[ = = =
A Select Parity Groups =

24

Select Parity Groups to use as the physical storage for the poal, Note Parity Groups with already allacated valumes are not shown,

Available Parity Groups

3% Filter (_JON (=) OFF Select all ShaurHide Columnns Rows/Pagei | 30 v | | W || ¢ |Fage: 12 el

External External
Total Unallocated | Fo Hurnber of st st
Parity Groups | Drive Type | Drive REM RAID Level ot nelocste oy Usable CLPR i ERLIS Cache Mode
Capacity Capaity Caparity Voo Systern System
Name todal
t Ext.
orage Storage
stemn Model

Selected: 0 of 1

& Remave | &
Selected Parity Groups

3 Filler (JON  (s)OFF Select all ShawfHide Golumns RowsfPager | 30 (v | | W || 4 |Pager 1 ¢ 1w ow|

External External
Total Unallocated | Free Humber of Storags Storage
Parity Groupa | Drive Type | Drive REM  RAID Level . Usable CLPR Cache Mode
Capacity Capaity Capacity Systemn System
Volumnas
Name Model
1 sAg 10000 RAIDE(6D... 1,57 TB 157 Te 157 Te 1 o nfa nia na
Selected: 0 of 1
Humber of Parity Groups 1
Estimated Pool Size 1.57 T8

Cancel Help |

[ Shaw Plan ] [ Cancel ] [ Help ]

o)
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DP Volumes

= Show Plan

# Create Pool O x
Werify the fallowing plan for creating a pool, =l
Storage System USP_vM@10.2,24,10 Pool Name GenPool
Mo, of Parity Groups 1 DP Pool Capacity 397.56 GB
Drive Type F& RAID Level RAIDS(ID+LP)
Drive Speed (RPM) 15000 volume Location Internal
Usad % threshold (user defined) 70 % Systarn Thrashold 20 %
Subscription Warning Disabled Subscription Limit Disabled
Fool ID 1

% Plan Details

Parity Group Information

) Drive Ext, Ext.
P (REM) pasiy pasty Paciy System Model
1-6-1 Fc 15000  RAIDS(2.. 401.67 GB 40167 GB 401,67 GB 1

DP Pool Yolume Information
Valume Capacity Parity Group

00:05:00 401,67 GB 1-6-1

Task name: % Create-Pool-1

Description:

¥ Schedule

[«

# Required [ Back H Create H Cancel H Help ]

= Post pool creation tasks
- Use Create Volume to create DP volumes with required
capacity.
— Use Allocate Storage to allocate volumes to hosts.
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DP Volumes

= Expand a pool

- Allows you to add parity groups to the pool
— All unallocated capacity on the Parity Group is added to the pool.

A Expand Pool

0l x |

werify the plan for expanding a paol.

Storage System
Parity Groups

Drive Type

Drive $peed (RPM)
Used Threshold 1
Subseription Warning

Poal ID

A Plan Details

Parity Group Drive Type

1-3-1 FC

valume

102:06
:02:08
+02:07
:02:05

102:08

Task name: # Expand-Pool-1

Dascription:

* Required

27

USP_WM@10.2,24.12
0= 1

FC

15000

5%

Disabled

oP 10

Drive Speed
RPM)
15000

RAID Leval

RAIDS(30+1P)

Capacity

Pool Hame

£ Plan Summary

DP Pool Capacity

RAID Level
volume Location
Systern Thrashold

Subseription Limit

Total Capacty | Unallocatsd
Capacit

401,86 GBf

40,16 GB
40.16 GB
40.16 GB
40.16 GB

40.16 GB

Parity Group Information

Free Capacity

401,66 GB

DP Pool Yolume Information

Parity
1-3-1
1-3-1

1-3-1

RAIDS(3D+1P)
Internal
80 %

Dizabled

Usable
Wolumes

Ext, Storage
Systam

Ext, Storage
Madel

Group

Back J { Expand J { Cancel J [ Help
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DP Volumes

= Always look at the final plan to check how much capacity will be added.

£ Expand Pool O x

Verify the plan for expanding a posl.

# Plan Summary

Storage System USP_VM@10,2,24.12 Pool Hame

Parity Groups 0->2 DP Pool Capacity 196,34 GB -> 433,57 GB
Drive Type FC RAID Lavel RAIDS(3D+1P)

Drive Speed [(RPM) 15000 Wolume Location Internal

Used Threshold 1 5 % Systern Threshold 20 %

Subscription Warning Disabled Subseription Limit Disabled

Pool 1D DP 10

£ Plan Details

Parity Group Information

Parity Group Dtive Type ?;;;)SPE“ RAID Level Total Capacity gz:gii‘t:tad Free Capacity 3;1":@ ;::'t:::”ge ;’:‘;:It”age

1-1-1 Fo 15000 RAIDS(3D+LP) 251,21 GB 347,21 &8 347,21 GB 24 -

Volume Capacity Parity Group

00109116 10,00 GB  1-1-1 -
00109108 10,00 GB  1-1-1

00:09:06 10,00 GB 1-1-1

00:09:17 10.00 @B 1-1-1

00103101 10,00 GB  1-1-1 .
00:09:10¢ 10,00 GB  1-1-1

00:09:04 10,00 GB 1-1-1

00:09:04 10.00 @B 1-1-1 .
Task-name: s Exnand-Paal-1 Al
* Required [ Back J | Expand ] { Cancel J [ Help ] p

28

In the above screenshot we have 347.25GB available as Unallocated capacity of the
parity group we have selected to add to the pool, but the actual capacity added is
only 240GB. Only 24 Volumes x 10GB of the total unallocated volumes are above the
minimum volume size (8GB) to be added in a pool.
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DP Volumes

29

= Using the pools

- Create Thin/Dynamic Provisioning Volumes using Create Volume task.

Ma, of volurmes:

Wolume Capacity:

Storage Systern:

A Create Yolumes

To create valumes, first specify the number of volumes, capacity, and characteristics.

O x

-
5

z Ge | w
Required capacity: 2,00 GB

| USP_VM@10.2.24,12 rl

l Volume Type:

| Dynamic Provisioning | w | ]

Internal/External:

r

Drive Typa:

# Aduanced Cptions

Drive Speed [RPM): 15000 %

Internal Ad

FiC -

RAID Level: | RAIDS(3D+1P) | ¥ |
[ Foal: DP 10 | select pool | l
LDEY ID: () auto (=) manual
Initial LDEV ID: LDcK U DEW
o0 o | w| ¢ | | w

Show Rlan | | Cancal || Help

o
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Hitachi Dynamic Provisioning
Module Summary

Module Summary

= Described the use and function of Hitachi Dynamic
Provisioning software

30
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Hitachi Dynamic Provisioning
Module Review

Module Review

1. List the advantages of using Hitachi Dynamic
Provisioning.

2. The page size used for storage allocation from the pool
is :

3. Explain the steps for using DP Volumes.

4. What monitoring options are available for monitoring the
pool usage?

32
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Module Review
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7. Hitachi Dynamic
Tiering

Module Objectives

= Upon completion of this module, you should be able to:

— Describe how Hitachi Dynamic Tiering is used to optimize
tiered storage utilization
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Tiered Storage and Information Lifecycle Management

Tiered Storage and Information Lifecycle Management

never accessed again.

= Economics dictate that such data
should be moved from expensive

tiers.

= This is the premise and promise of
information and data lifecycle

move it efficiently?

challenging.

» Once created, most data is rarely or

storage tiers to less expensive lower

management methodologies and tools.

= But what can be moved and how do you

= The answers have been complex and

$$

Value of data

Amount of data
(40% to 100%)

Storage
management
costs (3 to 5x)

Budget and IT staff cuts

Time

Once created, most data is rarely or never accessed again. It should be moved off of
your most expensive storage tier to lower, less expensive lower tiers. This is the
premise and promise of data lifecycle management methodologies and tools. But
how do you determine what can be moved and efficiently move it? The answers to
this question often have been complex and problematic, until now.
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Classic Provisioning Volumes From Storage Tiers

Classic Provisioning Volumes From Storage Tiers

= Start with drive technology

— A simple criterion that gives us a
sense of cost and performance

= Define tiers
— 8SD = “tier 1”
— SAS or FC drives = “tier 2”
— SATA drives = “tier 3”

= Advanced: Use Dynamic

Provisioning and define
separate pools

— Ease of provisioning
— CAPEX deferral and avoidance

— Performance improvements

-

 ———

P —

J -

" Provision multiple '
i volumes from each pool |
\\ J/

This animated slide introduces how storage tiers are currently constructed.

®@Hitachi Data Systems
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Classic Data Mobility

Classic Data Mobility

management

Two layers of data mobility
— Infrastructure layer or block level
— Object layer or file level

Use virtualization and data mobility
tools to move (or re-provision) the
volume without host disruption.

Target pool or tier based on
— Promotion or demotion
— Consolidation or migration
— SLO, performance or cost change

Automated with policy based

Infrastructure

e Tier 2

__\n

(— Tler 3 —

=

t -— - l: Object/file
- 4 - level

— Based upon pre-set SLAs

J

This animated slide shows how data mobility is accomplished in the current tiering

environments at the block, then file/content level.

The problem is often the data can only be moved in large pieces (volumes or files)
and not at a level that is fine grained enough to get the most out of DLM and tiered

storage.
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Challenges with Implementing Tiered Storage

Challenges with Implementing Tiered Storage

= QOperational and management issues

Planning and design before moving of volumes
Movement of volumes to ensure SLAs
- Manual and intensive process

Managing and moving data to take advantage of tiers is
operationally complex, time consuming and hard to optimize.

Difficulty or inability to classify and segregate data to take
advantage of tiering

Need to improve storage performance

Need to reduce storage media costs

Operational Issues

Change Management Logistics
+ Coordination

+ 3-5 weeks of planning

*

75-100 hours of labor per instance

>

Can be scheduled on weekends only

>

Manually intensive
High IT risk

>

In order to take advantage of Data Lifecycle Management and the economics offered
by tiered storage a data classification exercise is required. This is often time
consuming and expensive. And even after, large applications often cannot be
subdivided and must remain completely on Tier 1 storage.
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Hitachi Dynamic Tiering
Challenges with Implementing Tiered Storage

= Customer has a very large database and wants to:
- Improve the performance

- Re-architect the database environment to leverage tiered storage
for cost savings

- Improve storage performance while retaining the cost benefits of
a tiered environment

= Challenges

- Professional services associated data classification is expensive
and time consuming.

- Managing tiered storage is operationally expensive.

- Moving volumes around requires customer to have idle capacity
which is expensive.
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Hitachi Dynamic Tiering

Hitachi Dynamic Tiering

Virtual Storage Pool ~,  Data Heat Index
Platform

mn High
0}

HHHHN
[<y=yys gy set

l-III.III IIIIIlIIIIIIIlI' W 2
| b UL INE orking
— e m s o wmd wm

Set

Dynamic '-' - ""
1 Tiering - -

Quiet
Data Set

) ) B B B B
T

JCRERERERERER:

J )

With Hitachi Dynamic Tiering software the complexities and overhead of
implementing data lifecycle management and optimizing use of tiered storage are
solved. Dynamic Tiering software simplifies storage administration by eliminating
the need for time consuming manual data classification and movement of data to
optimize usage of tiered storage.

Hitachi Dynamic Tiering automatically moves data on fine grain pages within
Dynamic Tiering virtual volumes to the most appropriate media according to
workload to maximize service levels and minimize TCO of storage.

For example, a database index that is frequently read and written will migrate to
high performance flash technology while older data that has not been touched for a
while will move to slower, cheaper disks.

No elaborate decision criteria are needed; data is automatically moved according to
simple rules. One, two or three tiers of storage can be defined and used within a
single virtual volume using any of the storage media types available for the Hitachi
Virtual Storage Platform. Tier creation is automatic based on user configuration
policies, including media type and speed, RAID level and sustained I/O level
requirements. Using ongoing embedded performance monitoring and periodic
analysis, the data is moved at a fine grain sub-LUN level to the most appropriate tier.
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Hitachi Dynamic Tiering

The most active data moves to the highest tier. During the process, the system
automatically maximizes the use of storage keeping the higher tiers fully utilized.

Hitachi Dynamic Tiering is available on Virtual Storage Platform only.
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Hitachi Dynamic Tiering Builds on Dynamic Provisioning

Hitachi Dynamic Tiering Builds on Dynamic Provisioning

All the benefits of Dynamic
Provisioning

Dynamic Tiering

Dynamic Further simplified management

Provisioning Further reduced OPEX

Better Performance

Dynamic Tiering uses Hitachi Dynamic Provisioning technology and thus inherits

its advantages of simplified provisioning, capital savings and self-optimizing
performance maximization.
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HDT — Page Level Tiering

POOL A

i

TIER 1

» Different tiers of storage are now in | | Siidtaasnsanianiiiol ol

HE EN EENEEEEEEEEEEEN N N
H N EEEEEEEEEEN EEEEEN

one pool.

Last Referenced

. . TIER 2
= |f data becomes less active, it R A e e o

: - s HH L M
migrates to lower level tiers. Sl il

= [f activity increases, data will be e e A A e
promoted to a higher tier. ===iePinosd TIER 3

!

e ol el R TR, BR

= Since 20% of data accounts for pmmgie s LGl m L ey

80% of the activity, only the active e
part of a volume will reside on the """" """"__
higher performance tiers. et =i
l“.'lhlu_; - n

N AN N, EEEEEN N §
[T} EEE EE ®

-l W [} [ LI | [ ]

" E m N " EEEN N EEN =
EEER EE EEEN un n

AN EE [ I | (1] [ ] [ ]

10

The pool contains multiple tiers (not the other way around, as in USP V/HDP or
USP/HTSM).

The logical volumes have pages mapped to the pool (same as USP V/HDP). Those
pages can be anywhere in the pool on any tier in that pool.

The pages can move (migrate) within the pool for performance optimization
purposes (move up/down between tiers).

HDT will try to use as much of the higher tiers as possible. (T1 and T2 will be used
as much as possible while T3 will have more spare capacity).

You can add capacity to any tier at any time. You can also remove capacity
dynamically. So, sizing a tier for a pool is a lot easier.

Quantity added/removed should be in ARRAY Group quantities.
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HDT — Page Level Tiering

The first version of HDT (with VSP at GA):

Up to a maximum 3 tiers in a pool

We will start with managing resources in a 3 tier approach. That may mean:
¢ 1-Flash drives, 2-SAS, 3-SATA or

1-SAS(15k), 2-SAS(10k), 3-SATA (or something else)

The Pool’s tiers are defined by HDD type.

* No support for RAID 10

* No external storage supported (in v01)

No mainframe support in v01
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Hitachi Dynamic Tiering Benefits

Automate and Eliminate Complexities of Efficient Tiered Storage Use

= Solution Capabilities

™ — Automate data placement for higher performance
ig

Activity and lower costs
Set

— Simplified ability to manage all storage tiers as

single entity
Normal — Self-optimized for high performance and space
orking efficiency

— Page-based granular data movement for highest
efficiency and throughput

= Business Value

— Significant savings by moving data to lower cost

Quiet tiers
Data Set

— Increase storage utilization up to 50%

— Easily align business application needs to the right
cost infrastructure

/

1"

With Hitachi Dynamic Tiering software the complexities and overhead of
implementing data lifecycle management and optimizing use of tiered storage are
solved. Dynamic Tiering software simplifies storage administration by eliminating
the need for time consuming manual data classification and movement of data to
optimize usage of tiered storage.

Hitachi Dynamic Tiering automatically moves data on fine-grain pages within
Dynamic Tiering virtual volumes to the most appropriate media according to
workload to maximize service levels and minimize TCO of storage.

For example, a database index that is frequently read and written will migrate to
high performance flash technology while older data that has not been touched for a
while will move to slower, cheaper disks.

No elaborate decision criteria are needed; data is automatically moved according to
simple rules. One, two, or three tiers of storage can be defined and used within a
single virtual volume using any of the storage media types available for the Hitachi
Virtual Storage Platform. Tier creation is automatic based on user configuration
policies, including media type and speed, RAID level and sustained I/O level
requirements. Using ongoing embedded performance monitoring and periodic
analysis, the data is moved at a fine grain page level to the most appropriate tier.
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Hitachi Dynamic Tiering Benefits

The most active data moves to the highest tier. During the process, the system
automatically maximizes the use of storage keeping the higher tiers fully utilized.
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How Hitachi Dynamic Tiering Fits into Tiered Storage

et sl g, Rl Hitachi Dynamic Tiering volumes are

configurations, and speeds in another kind of volume in a tiered
volume design, Hitachi Dynamic storage architecture

Tiering multitier volumes are

another way of delivering tailored W
storage cost and performance = $$ A
service levels. e o 5 = /16%
= Depending on requirements, ” %7 $559 A |
Hitachi Dynamic Tiering pools and o "% B 15 ?nges
volumes can be configured to por " 994 5| ¥ /{
optimize for: P — L;ry
— Maximum performance 99.% LV
— Balanced performance and cost e ™ L

— Minimum cost for lower tiers

Hitachi Dynamic Tiering volumes deliver superior service levels at lower cost

With or without Hitachi Dynamic Tiering, a proper analysis and design of
individual customer requirements is needed

The graphic is to illustrate the concept of tiering. The detailed labels and numbers do
not mean anything specific in this context.
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Hitachi Dynamic Tiering Specifications

Hitachi Dynamic Tiering Specifications

13

= Available on Virtual Storage Platform (VSP)
= HDP and HDT license key installed on storage system
= First version

- Up to a maximum 3 tiers in a pool

Most often a SSD-SAS-SATA hierarchical model
— The pool’s tiers are defined by HDD type.

No external storage supported (in v1)

Capacity of any tier can be added to the pool. Capacity can also be removed
from a pool.

- Tier management

Fills top tiers as much as possible. Monitors I/O references. Adjusts page
placement according to trailing 24 hour heat map cyclically (adjustable 1 to 24
hours)

Automatic or manual controls are available.

Tier management (migration up and down tier) is automatic and built into the
system’s firmware.

Hitachi Dynamic Tiering is a unique product (HDP add-on).

This applies to the V1 specifications. Same for the next slide.

We will start with managing resources in a 3 tier approach. That may mean:
* 1-SSD, 2-SAS, 3-SATA or
* 1-SAS15k, 2-SAS10k, 3-SATA (or something else)

Note: External is not supported at this point. Tiers are based on HDD type.

Tier management (automatic!) is important. Future enhancements will continue to
optimize this area. In V1 we monitor I/O references and balance (or migrate) the data
across tiers in a cycle. Monitoring essentially goes on 24/7. Following a cycle, we
begin a background operation to move or relocate pages to better fit the I/O pattern.

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 7-15




Hitachi Dynamic Tiering
Hitachi Dynamic Tiering Specifications

= Each tier in a pool has a calculated sustainable workload
level.

— Collectively the average /O level measurements for pages located
in the tier is targeted to not exceed the calculated sustainable /O
level.

- Some pages may not be moved up-tier if the predicted workload level is
to high.

— Normally the tier’s workload level would not be a factor. Most used
pages would be located in the highest tiers.

» Page size is not adjustable; it remains 42MB.

= External storage and mainframe support is on the
roadmap for a future release.
— Pools will not share open and mainframe formatted volumes.
— Page size for mainframe will be unique as well.

14

We also calculate the average sustainable I/O rate of the tier. We avoid over driving
a tier as well. In some cases a Tier may not be able to handle all the heaviest used
pages, so we may elect to keep some in a lower tier. This is unlikely to be a real
problem in most cases, but nevertheless we watch for this outlier case.

We will have reporting in Device Manager and Tuning Manager with utilization
performance data that can be used to help:

* Size tiers in pools

* Size pools

Help chargeback (this is a topic that can get overly complex. Basic representation
is to chargeback on quality of service not on specific utilization levels)

* Determine DP VOL spread across the tiers
* Determine IO amounts per tier

e Andsoon

Finally note that page size stays at 42MB.
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HDP versus HDT

HDP versus HDT

15

Functions

Pool

Rebalance

Zero data
reclamation

Number
Tier

Specifications

HDP (single tier/pool)

Per pool
Run when pool capacity is expanded
or reduced (new)

Request by HDP volume
Started from GUI and HTSM task
Perform rebalance after ZPR

128 (HDP plus Snapshot pools)
No tier differentiation within a pool

Max capacity 1.1PB

Supported
media

RAID level

External
Storage

SSD, SAS15K, SAS10K, SATA
Media cannot be mixed

RAID-1, RAID-5, RAID-6 (cannot be
mixed)

Possible

Hitachi Dynamic Tiering (multi-tier/pool)
Per tier in pool

Run only in the concerned tier when
capacity is expanded or reduced

Same

Same
After ZPR perform rebalance in each tier

Same (shared with HDP and Snapshot)
Max 3 Tiers in v1. More planned after v1.

Same. Increase planned to 3.3 PB as future
enhancement.

Same HDD supported.

Up to a mix of 3 media types per pool.
Optional automatic pool expansion with
automatic storage selection in future
enhancement.

RAID-5 and RAID-6 (can be mixed).

External support as a future enhancement.

Note that we have Pool capacity reduction in the HDP version. (this is removing a
Pool Volume from a pool).

Note: No RAID-1 support exists in Hitachi Dynamic Tiering V1. Also no external
pool Hitachi Dynamic Tiering V1 support.

ZPR = Zero Page Reclaim

ZPR examines volumes of physical capacity on or on storage connected to the
storage system and returns unused storage blocks back to the storage pool and
reclaims storage space

®@Hitachi Data Systems
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HDP versus HDT

HDP Hitachi Dynamic Tiering
HDP Volume Number 64k Same
Capacity 46MB to 60TB (new) Same. Expandable and shrinkable (new).

Concurrent grow/shrink across replication
pairs in future enhancement.

Emulation OPEN-V OPEN-V. Mainframe support as a future
Type Mainframe support planned for V2  enhancement

MF-HDP requires unique pool, Page

size is 38MB. ZPR will be automatic.

Conversion between HDP  Bidirectional (but see restrictions):
pool and Hitachi Dynamic HDP -> Hitachi Dynamic Tiering: Not allowed if HDP pool is RAID-1 or contains
Tiering pool external volumes.
Hitachi Dynamic Tiering > HDP: Not allowed if Hitachi Dynamic Tiering pool
contains multiple media types or a mix of RAID-5 and RAID-6.

16

Note that we have a way to convert a HDP pool to Hitachi Dynamic Tiering (and
back) given the configuration restrictions already mentioned.
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Hitachi Dynamic Tiering Operations

Hitachi Dynamic Tiering Operations

Hitachi Command Suite Operations for HDT

= Device Manager allows you to:
Create and Delete a HDT Pool
Expand an HDT Pool

Create and Delete Virtual Volumes
View Tier Definition and Usage

18
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HDT Operations

HDT Operations

= Create HDT Pool

- Device Manager allows you to enable HDT while creating a new pool.
7 Hitachi Command Suite 7
2 create Pool

Ta create a pool, first specify its name and physical starage.

Storage system VEP@172.17,95.30

Pool name HDTPool

I Hitachi Dynamic Tiering () Disable  (s) Enable I

Physical storage for pool

2 Available Tiers

Tier Mo | Drive Type Drive Speed (RPM)
] 1 ssD

v 2 SAS 15000
¥ 3 SAS 10000

I[ v ]
P s pay o
Tier 2 ” Tier 3 i

Parity Group

vpe
Drive Tupe Drive Speed RAID Level
(RPM)

Total Gapacty | nallecated Free Capacity Gz &7
Capacity

Ext, Storage
Auvsilable...

Ext. Storage
System

Madel

No Data

Mo, of Parity Groups 0O

Selected available capacity 0 MB

DP Pool capacity 0 MB

Select Parity Group

¥ Adusnced Options

mare.. k I Selected: 0 of &
19

| I
Allocate Volumes ﬂ Create Wolumes ! Create Pool ' Expand Pool ]_[ Celete Pools

If HDT enables the interface, this allows you to select the parity groups to be added

to each tier. The Select Parity Group button allows you to select the parity groups to
include in the tier.
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HDT Operations
& Create Pool
Pool name HDTPool
[ ] Create Pool Hitachi Dynamic Tiering () Disable @Enahle
Physical storage for poal
T ——
Tier Mo | Drive Type Drive Speed (RPM)
. l_l 55D -
= Advanced Options O =
I_l SAS 10000
~ Page reallocation
- AUtomatIC Parity Group Drive Type Drive Speed RAID Level Total Capacity Unallocay
(RPM) Capacity
- Manual
- Reallocation cycle
Mo. of Patity Groups 0 Selected available capacity 0 MB
~ [1,2,4,8,24] hrs
DP Pool capacity 0 MB
- Monitoring interval A sdanced ostons
B Dynamic Tiering Cptions Resllocate (=) Auternatically () Manually
— Start time Resllocstion cyde | 24w | hours
] Monitoring peried  |poioo | - 235 |
- End Tlme Pool ID & w | Show Pool ID Usage
Thrasholds Subscription setting (a) Disable (_) Ensble
Thresheld 1
Used Threshold (5% - 95%) 70 B
i a Limit
Subscription threshold (0% - 655349
20
.
Reallocation

* If you select Auto, performance monitoring and tier relocation are automatically
performed.

* If you select Manual, you can manually perform performance monitoring and
tier relocation with the CLI commands.

Reallocation Cycle

* When you select 24 Hours (default value), performance monitoring and tier
relocation is performed once a day.

* You can also select 1 or 2 or 4 or 8 hr intervals.

Monitoring Period field

* Specity the start and end time of performance monitoring in 00:00 to 23:59
(default value).

¢+ One or more times must be taken between the starting time and the ending
time, and the starting time must be before the ending time.

* You can view the information gathered by performance monitoring with
Storage Navigator/ Tuning Manager.

When you select any of 1 Hour, 2 Hours, 4 Hours or 8 Hours:

* Performance monitoring is performed every hour you selected, starting at 00:00.
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HDT Operations

Note: When Auto is set and if all the V-VOL pages cannot be completed migrating in
one cycle, at the next cycle, the last processed V-VOL will start being migrated with
the updated information.
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= Expand Pool — Add capacity to a Tier

A Expand Pool O xX

To expand the pool, first specify the physical storage to add,

Storage System  WSP@172,17.45,35
Pool Hame oP 0
Pool type HDT

A Summary Physical Storage far Poal ons | w
|
Mo, of DP Paools e, e e
A Available Tiers

Mo. of DP Vols

Tier Mo | Drive Type Crize Epeed Uellurme RAID Level Parity Groups Total Capacity
(RPM) Location
Mo, of DP Pool Valz
L sAS 15000 Internal
1 &AS 10000 Internal RAIDS(7D+1P) 4 214 TB

DP Pools

S
) =

# Eilter (_JOn

Pool & Mo, of vpe
Parity Group Drive Type Bae Spasd RAID Level Tetrl] Gty | Callesid Free Capacity | Available (s S (s Semres
(RPM) Capacity o Systam Hodel

®oe =
Mo, of Parity Groups 1 Selected available capacity 805,21 GB Select Parity Group

Mo. of Parity Groups to add  4->5

DP Pool capacity 3.14 TR->3.92 TB
Used % S%-»4% (Used Threshold 1: 70%, Used Threshald 2: 80%)
Subseription 47%-x33% (Subseription Warning: -9, Subscription Limit: -5)

{shnw Plan ] | Cancel J [ Help JA

Selected: 1 of 4 Allocate Yolurnes J l Create Yolurnes J l Create Pool J l Expand Pooll l Delete Pools

21

Expand Pool allows you to add more capacity to a particular tier in a HDT pool. The
Expand Pool dialog allows you to select parity groups that need to be added to the
pool.
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HDT Operations

= Expand Pool — Add new Tier in the HDT pool

# Summary

Mo. of DP Pools

Mo. of DP Vols

Mo, of DP Pool Valz

DP Pools

# Eilter (_JOn

*2 Expand Poal
To expand the pool, first specify the physical storage to add,

Starage System
Paol Name DR O
Paol type HOT

Phyzical Storage for Poal

A Available Tiers
o alume
i .
o

VSP@172.17.45.35

TierMo | Drive Typ RAID Level Parity Groups | Total Capacity
| iK1 e | |
2 SAS 10000 Internal RAIDS(70+LF) 4 3,14 Tt
2 Selected Parity Groups 1
L3 H
LCUER | Tier 2 || |
Mo. of Fool Type
Patity Group Drive Type L S RAID Level Total Capacty | Unallocated Free Capacity | Awailable 548 =S s BEeS
(RPHM) Capacity e System tadel
HDT I
No Dat o
HDT
HOP

Mo, of Parity Groups 0

Mo, of Parity Groups to add
DF Pocl capacity
Used %

Subseription

Selected available capacity 0 MB Select Parity Group

4-34
2.14 TE->2.14 TB
5%->5% (Used Threshold 1: 70%, Used Threshald 2: 80%)

42%->42% (Subscription Warning: -9, Subseription Limit: -9

| Show Plan || cancel Help |,

Selected: 1 of 4

Allocate Yolurnes J l Create Yolurnes J l Create Pool J I Expand Pooll l Delete Pools

22

Expand Pool also allows you to add new tiers in the HDT Pool.

Whenever new drives are added, Expand Pool will present the option of creating a
new tier if the drive configuration is not part of any existing tier in the HDT Pool.
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= Create Volumes

# Create Yolumes O x

To create volumes, first specify the number of volumes and capacity,

=

wolurne Capacity: 10 GBE W

Mo, of Wolumes: 1 =

# Summary

Mo. of DP Pools

Mo. of DP Vols 101

Required capacity: 10,00 GB

Mo, of DP Pool Valz

£ Aduaneed Options

DP Pools

# Eilter (_Jon (s Off Select All
Fool 4 Marme Mo, of DP

LDEY ID:

(=)
(=) auto

() manual

I Show Plan I I Cancel I l Halp

I s Pool Type

4

®oe 1 18 1.56 TB 1% 147.24 GB HDT
®yoe 2 8 2 1.56 TB o me 0% 100,07 GB 69% HDT
®oe = i z S07.85 GB 0 MB 0% 0 MB 0% HDP

Allocate Yolurnes JI Create Volumesl l Create Pool J l Expand Paal J l Delete Pools

Selected: 1 of 4

23

Once the HDT pool is created, you can select the HDT Pool and click Create
Volumes button to create new volumes in the HDT Pool. These volumes can then be
presented to the host, using the Allocate Volumes button.
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= Delete Pools

A Delete Pool O X

v Ervor: The pool "[DP 0]" cannot be deleted because a path is set to a volurne, Yerify the valumes and try again, (KAIC1S223-E)

Co you want to delete these pools?
Selected Pools
Pool Poal Hame Total ) Free ) Used Used SUbSCrIFtID Sul?sclrlptlo Mo. of Status Poal Tope
Capacity Capacity Threshald 1 Threzhold 2 n Warning n Lirnit DP...
DR O 4,46 TR 2,80 TB FO % 80 % Dizabled Disabled 143 | Mormal HDT
Tazk name: % Delete-Poal-2
Crescription:
|| Display task status
* Requirad | Dalate | I Cancel J I Help I >
Selected: 1 of 4 Allocate Yolurnes J l Create Yolurnes J l Create Pool J l Expand Paal | Delete Pools |

24

HDT Pools can be deleted if:
* DP Volumes from the Pools are not mapped to a host

* DP Volumes from the Pools are not Used /reserved by any other program
product
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= DP Pools Information Page

Z Summary

Mo, of DP Paools 4 Pool Capacity £.77 TB

Mo, of DP Vals 101 Used Capacity 178,04 GB

Mo, of DP Poal Yals 12 Subscribed Capacity 1,57 TB

DP Pools

# Filter (_JOn (s Off l Select All J l Colurnn Settings J Rowsfpage: | 30 v E@ Page: 141 E]E]

Poal 4 Mams No. of DR wals | Moo of DP Pool |0 Used Capacity | Usad % Subscribed Subscription Pool Type

Vals Capacity

@Dp a 7 4 314 TR 176,90 GB 5 % 1.32 TB 42 %  HDT

@Dp 1 16 4 1.56 TB 1.14 GB 1% 147.24 GB 9%  HDT

@Dp 2 a 2 1.56 TR 0 MBe 0 % 100,07 GB & %  HDT

®yoe = 0 2 507.85 GB o Me 0% 0 Me 0%  HDP
Selected: O of 4 Allocate Valurnes ] [ Create Volumes ] | create pesl | [ Expand Pool ] [ Delete Paals

25

The Pool Type column can be used to identify the Pool as HDT Pool or HDP Pool.
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2 Summary
Paal

Ma. of DP Vols

DP Yols

Mo, of DP Pool vols

CrO

143

7

H/W Tier

= HDT versus HDP Pool Detail
- DPO — HDT

Marme
Subscribed Capacity 2,39 TB

Subscription 53 9

DP Pool Yols Parity Groups

A Filter (_JoOn

(o) OFf

l Select All J { Zolumnn Settings J

Help

Capacity 4,46 TR

Used Capacity | 1.52 TB

Used % 24 %

Rowsfpage: | 30 L |EHE| Page: _]_f 5 ww

2 Summary
Paoal
Mo, of DP Vals

Ma, of DP Poal Vals

4

Hame
Subscribed Capacity 12,67 GB

Subscription 0%

# Filter [_jOn

Vaolume i

(:)OFF

Label

[ Select All ] [ Column Settings ]

Host Wi iy Host Group

DFP Pool Yols Parity Groups

Rows/page: | 20 | w |T||T| Page:

LUM

Capacity 2.14 TB

Used Capacity | 0 ME

Used % [

AR

Capacity Valurne Attribute

26

Note the additional H/W Tier tab on HDT pool.
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HDT Operations

27

= H/W Tier tab on HDT pool detail
— Tier Definition
— Tier Utilization (Used %)

| Help

A Summary

Paol DP O Marne Caparity 4,46 TB

Mo, of DP Vols 143 Subscribed Capacity | 2,39 TB Used Capacity  1.52 TB

Mo, of DP Poal Vals 7

EEETE 1w Tier

& Filter (Jon («)0Ff | SelectAll || Column Settings |

Subscription 53 % Used % 34 %

DP Pool Yols Parity Groups

Rowsfpage: | 30 | v |IHE| Page: 1 £ 1 |£||I|

Hf'W Tier No. & | Drive Type Drive Speed (RPM)  RAID Leuvel :"“‘ & Periy Total Capacity Free Capacity Used %

roups
1 S50 RAIDS(3D+LP) 1 550,18 GB 141,50 G 74 %
2 SAS 15000 RAIDS(3D+LP) 2 803,33 GB 184,44 G 77 %
3 545 10000 RAIDS{3D+LP) 4 3,14 T8 2.62 TB 15 %

Selected: O of 3

H/W Tier tab gives details for the HDT Pool tiers.

The information can be used for checking the spread of data on the HDT Pool Tiers.

Also the Used% can be used for identifying tiers that need additional capacity.
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Module Summary

Module Summary

= Described how Hitachi Dynamic Tiering is used to
optimize tiered storage utilization

28
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Module Review

Module Review

1. List the benefits of HDT.
2. What is the page size in an HDT pool?

3. In an HDT pool, page size can be changed. (True or
False)

4. Can an HDP pool be converted to an HDT pool?

30
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8. Hitachi Tiered

Storage Manager

Module Objectives

= Upon completion of this module, you should be able to:

Describe Hitachi Tiered Storage Manager features and
functions

Demonstrate how Tiered Storage Manager is used to move
data across storage tiers

Create tiers

Describe the criteria available to create tiers

Create migration groups

Describe the usage of rules in defining migration groups

Perform migrations by creating and executing migration
tasks

Check the status of migration tasks
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Customer Storage Management Needs

Customer Storage Management Needs

= Organize storage resources into logically organized tiers
based on business needs

= Simplify the management of heterogeneous storage
devices

= Provide storage resources as logical pooled resources
that hide the underlying complexity

= Group the storage devices based on performance,
availability, cost and security

= Proactively manage resources per service level
agreements (SLA) and operating level agreements (OLA)

= Dynamically move data following its natural lifecycle
process
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Overview

Overview

» Hitachi Tiered Storage Manager (HTSM) enables you to
nondisruptively migrate data within the VSP.

— Provides safe and efficient data storage by transferring data
to the most suitable storage resource in response to
changing storage requirements for applications

= HTSM repositions (migrates) data on storage system

volumes to other volumes simply by specifying a

migration target.

— Migrations can be between volumes:

- Internal to Internal
- Internal to External or vice-versa
- External to External

Note: Migrations between Normal LDEVs and DP VOLs also are supported.
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Hitachi Tiered Storage Manager

Benefits

Benefits

Easy to use service-level based volume migration
Provides non-interruptive, completely transparent volume movement

Safely moves data when application requirements increase or
decrease

Schedules automatic migrations through CLI
Removes complexity in managing storage tiers

Simplifies steps to migrate data prior to storage reassignment or
removal, such as migrating hardware coming off lease

Eliminates restrictive data migration windows and requirements
Helps respond to data retention standards and compliance issues

Has ability to use LDEVs that are larger than the source LDEV in a
migration as a migration target’

1 This function carves the same size LDEV out of a larger target LDEV. The
Migration is still same size LDEV to LDEV. Space freed from carving out the target
from a larger LDEV is returned to Array Group free space. This function increases
the Target Candidates for Migrations and is helpful when the user does not have
same size LDEVs available for Targets.

Page 8-4
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Hitachi Tiered Storage Manager
Requirements

Requirements

= HTSM relies on other Hitachi products for its operations:

— Hitachi Device Manager
- Communicates with the storage controller system
— Hitachi Volume Migration V2 (license installed on Storage)

- Contains the migration engine embedded in the Hitachi Virtual
Storage Platform, Hitachi Universal Storage Platform™ (USP
V), Hitachi Universal Storage Platform™ VM (USP VM), Hitachi
Universal Storage Platform™ (USP), or Hitachi Network Storage
Controller (NSC) microcode

- License automatically included with HTSM license
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Software Options

Software Options

= HTSM features can be expanded using optional Hitachi

products for its operations.

- Linkage with Hitachi Tuning Manager enables additional search
fields to select volumes (for Tiers):
- Array Group Busy Rate
— Array Group Max Busy Rate

- Hitachi Volume Shredder is required to enable data shredding.
- The volume shredding engine is embedded in the VSP microcode.

— Can be licensed to enable volume shredding at the end of Migration
Tasks or standalone Shredding Tasks in HTSM
- Hitachi Data Retention Utility can be used to provide data
protection for volumes involved in migrations using Hitachi Tiered
Storage Manager.
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Components

Components

= HTSM Server
— Component that manages all operations of the product

— Through Device Manager, sends instructions to the domain
controller of the storage system

= Management Client

— Component used to communicate with HTSM server via
GUI or the command line interface (CLI)

»= Domain Control Storage System
- VSP storage system that performs the migrations
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Volumes Used in HTSM

= Migration source volume and migration target volumes conditions:
- Emulation types of source and target volumes must be the same.
Note: The emulation type is different for OPEN-V and OPEN-0V.
— Number of blocks of source and target volumes must be the same.

- Sizes of the source and target volumes must be the same.

- You can migrate to bigger volumes but the bigger volume will be
automatically carved to a smaller volume before migration.

- If volumes are normal volumes and have the emulation type
OPEN-V:

- Migration is possible even if the target volume is larger than the source
volume.

- Target volume is deleted.
- Volume that has same capacity as source volume is re-created.

- If the emulation type is not OPEN-V, both source and target
volumes must be either CVS or normal volumes.

When creating a migration plan, even if you specify a target volume with a greater
capacity than the source volume, you can now perform migration. If the capacity of
a target volume is greater than that of the source volume, HTSM re-creates the target
volume when migration is performed, making the volume the same size as the
source volume. This functionality is now standard. If you want to perform
operations using only the older functionality, specify O for the property
server.migrationPlan.candidateCapacityGroupDisplayMaxCount in the property
file server.properties.
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Concepts

Concepts

= HTSM introduces several concepts:
— Storage Domain
— Migration Group
— Storage Tier
— Migration Task

10
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Concepts

= A Storage Domain includes all storage available through
any VSP storage system.

Includes internal and external attached storage

One storage controller = one storage domain

HTSM migration can be performed only between volumes
within a storage domain.

Created automatically

11

HTSM operates and manages storage systems by Storage Domain. All volumes in
the Storage Domain are under the control of a domain controller. For HTSM, you
can use any enterprise storage system as the domain controller (USP Family
onwards).

Storage Domains and domain controllers are associated on a one-to-one basis.
Therefore, for a single HTSM server, each Storage Domain should have a unique
name.
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Concepts

= A Migration Group is a group of volumes that can be
migrated (or prevented from migrating) together.

- The volumes in a migration group serve as migration source
volumes.

- Typically, the volumes share both a common application or
host affinity as well as demands upon storage services.
- Example: A migration group = an application’s volumes used for
logging.
- When an actual list of volumes is created, supplemental

volumes can be added as required; for example, volumes
can be added to a given application.

12

HTSM enables the grouping of a specified set of volumes that need to be managed
as a collection. Such a grouped set of volumes is called a Migration Group. A
Migration Group is created within a Storage Domain. Several Migration Groups can
be created within a single Storage Domain.

For creating a Migration Group, volumes could be categorized according to such
criteria as:

* Usage by application
* Usage by different organizational units

¢ Other volume filter conditions

While performing migration, certain rules must be considered:
* Migrations can occur immediately or can be scheduled for a future date and time.

* In order to schedule a Migration Task to occur in the future, you can use a
scheduler such as AT or Cron.

Specific migration can have three possible states:
* Standby (Migration can be cancelled if it is on a standby status.)
* Active

* Success - Failed

If the number of migration requests exceeds the maximum number of concurrent
copies, the requests are queued in the domain controller.
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Concepts

= A Storage Tier provides a collection of migration target
volumes based on a set of search criteria.

— Search filter is saved in the Storage Tier definition, not the
list of volumes.

— Search filter is applied when the Storage Tier is used while
creating a Migration Task.
= The Storage Tier definition reflects the set of
requirements a migration group wants to have upon
storage assets.

— RAID-5, Fibre Channel, Array Group Usage (if HTM is
integrated), etc.

13

A group of volumes that serve as migration targets is called a Storage Tier. When
you migrate data, you select a target volume from a specified Storage Tier.

Storage Tiers help you to view storage resources in a more organized manner. For
example, creating Storage Tiers based on performance can help you differentiate
available high performance resources from overused storage resources. This helps
you decide the placement of different sets of data, and plan what data needs to be
migrated where.

You can create several Storage Tiers in a domain. Also, one volume can qualify as a
member of more than one Storage Tier, based on the parameters used for
classification.

For using HTSM, it is imperative to know about the relationship between a
Migration Group and Storage Tiers. When migrating data, the data stored on the
volumes in the Migration Group is copied onto the volumes in the Storage Tiers.
This means that, after the migration has completed, the source volumes in the
Migration Group are relocated within the Storage Tier. In addition, the target
volumes get excluded from the management target of the Storage Tier after the
migration.

However, if any of the volumes in the source Migration Group is already a part of
the target Storage Tier, then that volume will not be migrated.
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Hitachi Tiered Storage Manager
Concepts

= Migration is the act of relocating data from one storage
system volume to another.

= Migrations can be performed immediately or held for later
execution.

= After a successful migration, the old source volume has
stale data.

— A Migration Task can be enabled to shred the stale data on
the old physical location for the source volume.

14

Migration Task refers to movement of data from the source volume to the target
volume for each volume in a Migration Group. Migration Task is created by linking
a migration source volume in the Migration Group with a migration target volume
in the Storage Tier and specifying options.

Note: All LDEV sizes are not created equally. Different Hitachi systems employ
different methods when calculating capacities. As a result, LDEVs are slightly
different from one array to another by a small but significant rounding size. As a
consequence, a great challenge occurs when exact LDEV size matching is required to
perform operations such as LDEV migrations.
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Operations

Operations

= Steps:
— Create Migration Groups
— Create and Execute Migration Tasks
— Check Task Status for completion

15
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Tiers

Tiers

= By specifying filter conditions based on a volume’s
characteristics, or by manually specifying a volume, you
can group volumes to be used as migration target
candidates. Each group is called a tier.

* You can add filter conditions or volumes until the
necessary tier has been created.
= Volume list for a Tier is dynamic in nature

— New volumes appear in the tier as and when they get
created

— Volumes deleted from storage system will not be listed in
the Tier.

16
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Tiers

= Creating Tiers based on Internal/External
Storage/Volumes attributes

— Create a storage tier by specifying an externally connected
storage subsystem

— Create a tier by specifying an array group
— Create a tier by specifying disk attributes.

17

Create a tier by specifying an externally connected storage subsystem

* To migrate infrequently used data from a domain controller to an externally
connected storage subsystem, specify Subsystem or Subsystem Serial Number
in the filter conditions for creating the tier.

Create a tier by specifying an array group

* When an array group contains multiple volumes that are frequently accessed,
resulting in degraded response to hosts, you might want to migrate the data into
volumes in another array group. In this case, specify Array Group in the filter
conditions for creating the tier.

Create a tier by specifying disk attributes

* To migrate data to a faster disk for quicker response to hosts, specify Disk Type
or Disk RPM in the filter conditions for creating the storage tier.
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Tiers

= Creating Tiers based on Dynamic Provisioning attributes
— DP Pool as a migration target
— DP Volume created automatically

— Existing DP Volume can also be the target for a migration

18

If you use Dynamic Provisioning Volumes, you can also create the following tier:
Create a tier by specifying a DP pool volume or DP pool

* When you are using the Dynamic Provisioning feature you can specify a DP pool
volume or DP pool as a migration target. When you specify a DP pool as the
migration target, a DP volume that has the same size and emulation type as the
source volume is created in the DP pool when migration is performed. To
dynamically create a DP pool volume in the DP pool when performing migration,
use either of the following methods to create the tier:

Specify Volume(s) as the filter type, Dynamic Provisioning as the filter condition,
and DP-Pool-VOL as the value.

Specify Pool as the filter type and Free Capacity of the pool as the filter condition.
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Tiers
.
» Resources tab > Storage Tiers
. . 0
p Hitachi Command Suite 7 / HITACHI
File | Adions | Tools | Help Lagged in asi Systern £
—_—
Dashboard Resources Tasks & Alerts Search Administration m Guick Find £
Resources All Tiers
Storage Systems P —
Hosts Storage Systern | USP_W@10.74.64.20 Mo. of Storage Systerns  USP_V
Logical Groups Tatal Capacity 1.22 T
Tiers -
Tiers
<[ Al Tiers — —
b [l HOE9970V@10,74.64,50 il ol iy Rowsipags: | 30 v |[ M| M| Pages 1 /2 [ w[[ ]
Total Mo, of
—_ N [ —— 'Crotal . sol of gs of Seboibad gnallu?ted 2I|ocat:d gunsurtned e,
apacity alumes amain P apacity apacity apacity Sr—
General Tasks N D t
| @y Allocste Volumes (0] data
| [ create ool
(3 create Volurnes
R Manage Replication
G Migrate Valumes
Selectad: 0 of O Creste Tier | | Fdit Tier || Delete Tier
iting: O O 1nPrac ) Failed: 0
19

Resources tab > Tiers
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Tiers

# Create Tier O X
' Specify the name, description, and resources for the tier,
o
I Storage systerm: | UsSP_V@ion. 74,64, 20 v |
Marne: # Internal Wolurnes
Description: All Internal Yolumes
Select Resources: () By Search Criteria (=) Manuaslly
Resource type: () DP Poal (=) Volumes
A Filter [ Jon (=) Off l Select All J lCqumn Settings J Rowsfpage: | 30 - | 4 || «l Page: 1§ 1 | (13 || Ll |
- U] ori Drive RAID Barit Exct. Ext.
Vaolume & orage Haost Capacity == . rive Speed arty Poal Storage Storage
Systerm Capacty Type (RPM) Level Froup Systarn vendor
oo:0o:0z USP_WL.. - 2,00 GB 2,00 GB | FC 15000  RAIDS(. 1-1-1
oo:00:02 USP_WL.. - 2,00 GB 2,00 GB  FC 15000 RAIDS(. 1-1-1
0o:00:04 USP_WL.. - 2,00 GB 2,00 GB | FC 15000  RAIDS(. 1-1-1
Selected: 0 of 3 l Add Volures J | Rermove Volurmes |
* Required l Ok, ] l Cancel ] l Help ] v
- 3
more., b Selected: 0 of 0 I Create Tier I| Edit Tier | | Delete Tier |

® waiting: 0 @ InProgress: 0 @ £ Failed: 0

20

The volumes that should appear as part of a storage tier can be specified manually
or through a search criteria.

Tiers created based on manual selection are a static list of volumes.
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Hitachi Tiered Storage Manager

Tiers

21

Create Tier

Dashboard

Resources
Storage Systems
Hosts

Logical Groups

Tiers

<[AAll Tiers

13 a HDS9970v@10, 74.64.50

General Tasks

| @i Alacate volumes
| P create Paal

(3 create volumes

@& Manags Replication

R Create Tier

Specify the name, description, and resaurces far the tier.

Storage systern

Harme: % Internal Volumes

Description: 2l Internal Volurnes

Select Resources:  (a) By Search Criteria

Resource type: () oPPeal (s wolumnes

Select resources that satisfy: (o) All conditions

A Basic Search Conditions

USP_W@10,74,64,20 £

() Manually

() Any conditions

A ENREY

Attribute value
Drive Type | i ¥ | [ Fe
Drive Spasd (RPM) |.= v | [ any
RAID Level |Lis v | | Any

K Advanced Search Conditions
Categary Attribute
| storage systemn v | | sterage system

v s

- )
AR ENREY

Value

v | | usPv@io.74.64.20

ENYES)

Selected Volumes

2 Filker (_jOn (s)Off select all | | Column Settings

Volume & | Storage Host Capacity
Systam

00:00:02  USP_V@... 2.00 GB

00:00:03  USP_V@... 2,00 GB

00:00:04  USP_V@... 2,00 GB

* Required

Used

Capacity
2,00 GB
2,00 GB

2,00 G

Drive
Type

Drive
Spaed
(RPM)

15000
15000
15000

Rowsfpager | 30w | [ || 44| Page:

RAID
Level

RAIDS(...
RAIDS(...
RAIDS(,..

Parity
Group

1-1-1
1-1-1

1-1-1

Paoal

sie (win

Ext. Ext
Storage Storage
Systern Vendor

—

oK Gancel Help |

Gy Migrate Volurnes

Selected: 0 of O

£ Failed: 0

I Create Tier I| Edit Tier | [ Daleta Tier |

Tiers can also be created based on a search criteria. The tiers created based on search
criteria present a dynamic list of volumes.
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Hitachi Tiered Storage Manager

Tiers
A Create Tier O x
Specify the name, description, and resources for the tier
Storage system: l USP_VWi@lo. 74,64, 20 - J
Dashboard
Marne: s | DP_Poal
MEsOEs Description:
Storage Systems
Hosts
Logical Groups
Tiers Select Resources: () By Search Criteria (2] Manually
v@m Tiers Resource type: (») DP Pool () velumes
+ [ HDs2370vE
L ] DP Pools
2 Filkzr (_jOn (s Off l Select All ] l Colurmn Settings ] Rowsfpage: | 20 v | [] || 4 | Page: 1 /1 | (13 || ] |
Poal A | Drive Type Drive Speed (RPM) RAID Level Capacity Used Capacity
CPO FC 15000 RAIDS(ZD+1P] 114.59 GB 0 ME
General Tasks
|G Ahlecate volumes
(P4 create Pool B
§ Selacted: 0 of 1 l Add Pools J | Rermove Pools |
(@ create volumes
A% Manage Replicati i
EI * Required l QK ] l Cancel ] l Help ]
g Migrate Volurnes &

Salected: 0 of D I Create Tier I| Edit Tier | [ Delete Tier |

22

Create Tier with DP Pool
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Dashboard Resources Tasks & Alerts Search Administration | v |cuick Find
Resources AT USP Y@10.74.64.20 te | Help |
Storage Systems # summary
plocts Tier Name Internsl ¥olumes  Description All Internal Total Capacity
Logical Groups Valurnes
Tiers Mo, of Volurnes 225 % of Dornain 85.7 % Total Subscribed Capadty | 952,24 GB
Unallocated Capacity 524,54 GB Allocated Capadty 34,00 6B Consumed Capacity 558,54 GB
—[AAl Tiers
No. of Subscribed Volurmes | 212
b [l HOS9970v@10.74.64.50
- [ VsP V@0, 746420 volumes
& Eiter (JOn (a)Off | Selectall | | olumn Settings Rowsfpage: | 30 | w || 4 || ¢ | Page: I8 w|n
valurne 4| Label Host Port s LUN Capacity | P2"tY Poal Wolume
Group Group Attribute
@ n0:00:00 WLABOA  10,00.. | CL1-A..  WLABDA 0000 2,00 6B 1-1-1
[@oo:00:01 WLABDA  10,00.. CL1-A.. WLABOA 0001 2,00 6B 1-1-1
@ oo:n0i02 - - - - - 2,00 6B 1-1-1
@ oo:o0:03 ° = ° ° ° 2,00 6B 1-1-1
[@oo:00:04 - - - - - 2.00 GB
[@ 0o:00:05 = = = = 2.00 GB
[@oo:00:08 - - - - 2.00 GB
00:00:07 ° ° ° ° 2,00 G&
General Tasks @
[@ o000z - - - - 2,00 GB
| @i Mllocate Volumes
; [@ o000z = = = = 2.00 GB
Greate Pool
@ [@no:00:04 - - - - 2.00 GB
[§ create Volumes @ onon:oe B B B B 260 &
83 Manage Replication @ oon0i0c . . . . 2,00 GB
o Migrate volumes @ o000 - - - ° 2,00 G&
Selectad: 0 of 30 Edit Label
23

Whenever a user/ process accesses the tier; a list of volumes is generated based on
the search criteria.

Any change in volume configurations on the storage system can result in fewer or
more volumes being listed for a tier.
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24

£ Edit Tier O x
Specify the name, description, and resources for the tier. -]
Dashboard
Storage systern: | USP_V@10.74.64.30 v
Resources
Mame: 4 Internal Volumes
Storage Systems
Description: Al Internal Valumes
Hosts
Logical Groups
Tiers
Select Resources: (o) By Search Criteris () WManuslly
<A Al Tiers
R type: () DP Pocl ORL]
b B HOS9970v@10.74.64 asouree trpe o e te) Velurmnes
Select resources that satisfy:  (») Al conditions () Any conditions
&yirternal volumed A Rasic Search Conditions
Attribute value
Drive Type ‘ is '| | FC
Drive Speed (RPM) L= v | | Any
RAID Level ‘ is v | | Any —
@ Advanced Search Conditions
Category Attribute
| storage System v | | Storage System v | | USP_V@10.74.64.20 v [+
General Tasks 2 ERGIITTES
| 34 Alocste volumes A Elter (Jon (+)0ff | SelectAll || Column Settings | Rowsfpagat | 30w [l [44 Paget 1 48 | w || ¥ L
| (@ creste pocl * Required | ok || cancsl || hHelp |

[ creste Volumes

R Manage Replication

g Miarate Valumes

more.. b

Selected: 1 of 1

Clicking Edit Tier allows a user to change the definition of a tier.
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Hitachi Tiered Storage Manager

Tiers
Dashboard Resources Tasks & Alerts Search Administration B |~ [cuick Find
Resources 2ll Tiers = USP_V@10.74.64.20
Storage Systems -
ge >y 2 Delete Tier O x
Hosts A
Do you want to delete theze tiers?
Logical Groups
Tiers Selected Tiers —
v@m\ Tiers Tier Description a |?‘ |T|
b [ HDE2370V@10. 74,64, LT
I Internal Volumes All Internal Volumes I
2. o
- Subscribed
Ayirtermal valumes fp——.
El

General Tasks
| Allocate volumes

| ) create Paol

Celet c | Hel

(3 create Valumes =l=te ] l ance ] I elp J A

i Manage Replication

{ga Migrate Valurnes

more., b Selected: 1 of 1 GCreats Tier | | Edit Tier ]l Delete Tier l
25

Clicking Delete Tier allows a user to delete the definition of a tier.
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Migration Groups

Migration Groups

= Volumes that are to be migrated, must be grouped
together. This group is called a migration group.

= Although multiple migration groups can be created in a
single storage domain, each volume can belong to only
one migration group

— A volume can be moved between migration groups during
operations.

= Migration group is a static list of volumes.

— When the migration group is created, volumes can be
manually added or removed from the migration group.

= One volume can appear in only one migration group.

26

Migration group consists of source volumes for a migration operation.
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Migration Groups

27

= Protecting volumes against migrations
— Performance-sensitive volumes should remain on internal

storage.
— Backup volumes with no paths should stay on external
storage.
- Do not allow system to select that volume in any other migration
group.
. . C te MG
— Do not migrate attribute of a E iy
mig ration group. Use this form to set general information for your Migration Group.
- Volumes in the group cannot “tame:
be migrated. |Externa|_\-‘c|umes
Description: o LDEV =
2l M | @oo:of
| M | @oo:o4
* ves ("I MNo

To prevent operational errors, you can use the characteristics of migration groups
for the following operations:

Grouping volumes you do not want to be selectable as migration sources

* You can use the group attributes to specify whether a group can be migrated. By
adding the volumes you do not want to be selectable as migration sources to a
group that cannot be migrated, you can prevent those volumes from being
migrated by mistake.

Hitachi Tiered Storage Manager selects volumes without a path as migration target
candidates. Therefore, if volumes without a path contain data that you do not want
to be overwritten, register these volumes in a migration group.
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Migration Groups

28

» Rules
— Specify the criteria to select or avoid the target array groups

— Parity Group Selection

— The volumes from array groups for the Migration Group volumes
will be selected as the target volumes.

— Parity Group Avoidance

— The volumes from array groups for the Migration Group volumes

will not be selected as the target volumes.
Create MG

General |m Notification |

Use this form to set Rules for making out Migraticn Plan.

Parity Group Selection: IEaIance Capacity 'I

Avoid Parity Groups used by the following Migration Groups:

Migration Group List: Avoidance List:
Perfarmance_~fvoid

For each migration group, set the LDEV selection rules which define the parity
groups from which Hitachi Tiered Storage Manager selects the migration target
volumes.

There are two types of LDEV selection rules: the parity group avoidance rule and
the parity group selection rule.

If you do not want any parity group containing LDEVs that belongs to another
migration group to be selectable as a target parity group, specify the parity group
avoidance rule.

To ensure that the migration target is selected based on how parity groups are used,
specify the parity group selection rule.

You can specify array group avoidance rules and the array group selection rule at
the same time. Tiered Storage Manager excludes the array groups related to the
migration groups specified by array group avoidance rules, and then selects target
LDEV candidates from the selected array groups based on the array group selection
rule.

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 8-27




Hitachi Tiered Storage Manager
Migration Groups

Parity Group Selection Rule

= Use this rule to specify how the array groups from which
Tiered Storage Manager selects volumes are chosen.
The default method is Balance Capacity.

Create MG

General |'iH= Motification |

Use this form to set Rules for making out Migration Flan.

Parity Group Selection: IEaIance Capacity "’I

Lvoid Parity Groups usd

H=ticn Groups:

Ma=imum Cowverags
Migration Group Listif Minimum Cowverags #

=

29
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Migration Groups

Parity Group Selection Rule

= Balance Capacity

= == T4 = ] - == I g =14 |
' || i ] i ! ] i
i M i 1 L1110 [ 1| 1
[ i || i i ]! ! 1 |
| 1 1 1 1M [ 1) i
Iﬂ-__-" I'\-___-"I'\-___-JI'-___-"' e o i - - - I'-_ -"'I'-- _-"'I'-- -

Siatus after migration with BalanceCapacity specified

Storage tier (before migration)
Armay group 1 Array group 2 Array gmup 3 Array group 4
£: }‘I::_ :: = _.l;'.'.:_-:'-'ll-.- ."-’:
0000000 0
1 - LS L L
_'_: ;: e Y e T e
i

\.____a-'
—————,
l.____a.-

[

Array group 1 Array group 2 Array group 3 Array group 4

S

b £--25 TSR ET o | TS ER T TS E SR (ST SRR ETT SE ET
. ! ] } ! 'I o | W : ': !
| I 1 Lk I II II I | k II I
. : . 1 ! | } | . " !

i v P pL .l'____.-' - '____.l'____.l ',_____.-'.____.-".____.l

30
Balance Capacity

Specify this method when the equal use of array groups has priority over the
location of the data. Tiered Storage Manager selects volumes so that the remaining
capacity of each parity group that can be selected as a migration target is equal, or
nearly so.

For example, you can use this method in the following case: When the storage
subsystem has limited remaining storage capacity, you can reserve more groups for
use as migration target candidates for other migration groups.

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 8-29




Hitachi Tiered Storage Manager
Migration Groups

31

Parity Group Selection Rule

= Maximum Coverage

Storage tier (before migration)
Array group 1 Array group 2 ﬁ.rray gmup 3 Array group 4
jljm EDB DI bl 1 8 j: ::
1 il L] 1 |
! |: 1 } |
i WBE (e Bl Wl
= R T T = | = a,C____a E--CEnE--CEaET-Tha
! ! i j! i :: 1l } |
LU L L S|t B st (L st .

Status after migration with MaximumCoverage specified

Amay group 1 Array group 2 Array group 3 Array group 4

EEN ‘:ﬁﬁ ﬁ@ﬁ e
OEE

Maximum Coverage

Specify this method when you want to distribute data among as many parity groups
as possible. Tiered Storage Manager selects volumes from as many parity groups as
possible.

For example, you can use this method in the following cases:

When using an application that requires fast responses If all of the data is placed in
the same parity group, the required performance might not be achieved due to I/O
conflicts. Distributing the data over multiple array groups would improve the
response time.

When using an application in which errors can be isolated by using partial blockage,
distribute the data among multiple parity groups to prevent any disruption to
system operations. If an error occurs in any parity group, the data in the other parity
groups can still be accessed.
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Parity Group Selection Rule

= Minimum Coverage

Storage tier (before migration)
Array group 1 Array group 2 Array group 3 Array group 4
£- __Af-: _";:: ;::'__"_':;f_:'__'l'v:l;_"__"_'::
1 II I I I II 1
! |: [ : ] } |
|__ _JI\_. ._: I_._____._.I________:I_\_____JI
| |8 ¥ ' J ¥ ' i i 3 '
B0 _B Bt Bt _By_ Bl _F(t_bl_Bt >

Status after migration with MinimumCoverage specified

Array group 1 Array group 2 Array gmup 3 Array group 4

000000 ﬁ EEE
0 s

&
I
|
I
I
s

Nt s e ol
L e

32

Minimum Coverage

Specify this method when you want to consolidate as much data as possible in a
specific parity group. Tiered Storage Manager selects LDEVs from as few parity
groups as possible.

For example, you can employ this method when using an application that does not
support error isolation by using partial blockage. Distributing the data among
different parity groups increases the risk that an error in any one parity group could
halt system operation. Placing all the data in a highly reliable parity group reduces
the risk of hardware errors affecting the applications.
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Avoidance Rules Use Case

= Use these rules to create a migration task in which the parity
groups containing the migration target volumes are different
from the parity groups containing the migration source
volumes.

Create MG

General |'in= Motification |

Use this form to set Rules for making out Migration Plan.

Parity Group Selection: IEaIance Capacity ;I

Avoid Parity Groups used by the following Migration Groups:

Migration Group List: Avoidance List:

Performance_~Awvaid

33

Specifying a parity group avoidance rule for a migration group is optional.
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= Avoidance Rules use case

— Scenario — You should place a Shadowlmage P-VOL and
S-VOL in different array groups. If the P-VOL and S-VOL
are placed in the same array group and an error occurs in
that array group, the data on both the P-VOL and the S-VOL
is no longer accessible. In that case creating volume copies
becomes meaningless.

— Registering the P-VOL and S-VOL in different migration
groups and then setting the array group avoidance rule
prevents the P-VOL and S-VOL from being placed in the
same array group by mistake.

34

When a migration task is created for a migration group that an avoidance rule has
been specified for, Tiered Storage Manager will also exclude volumes in the avoided
parity groups from the migration target candidates.
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Migration Groups

. Hitachi Command Suite 7

/ HITACHI

HITACHI

G Files Help+

Resources
Storage Systems
Hosts

Logical Groups
Tiers

=[Aal Tiers

13 ‘ HDSS970Vi@10. 7. 64,

%DFLPOOI

AyExternal Volumes

General Tasks
i allocate volumas
(B create Pool

[ <reate valumes

Manage Replication

}y Migrate volurnes

i Unsllscate Volurnes

A virtualize Volurnes

» [ Migration Groups
v [&, Storage Tiers

TSM_USP_V@10.74.64.20

Pl Storage Domains = TSM_USP_V@10.74.64.20

Summary Information

Name TSM_USP_V@10.74.64.20

Refresh Status (Success)
No. of MGs 0

Migration Groups ‘ Storage Tiers

Name =

&oe_pool
Bextarnal Volumas

internal volumes

Detailed Information

Logged in as: system

Total Capacity 1.22TE

No. of Tiers 3

Total

180.00 GB

1.05TB

Actual Capacity
% of Domain

Total Unallocated (%)

180.00 GB
958.84 GB

Rows/Pagef 23 ~| | Pang of1
Subscribed Ce

Allocated (%) Con

120.00 GB (56%) £0.00 GE (34%)

524.84 GB (36%) 34.00 GB (4%)

Refrezh Tree

35

Resources tab > Migrate Volume (General Tasks)
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Migration Groups

Create

1 Storage Domains

- @a Storage Domains

3 [@ Migration Groups
3 @ Storage Tiers

BN TSM_USP_V@10.74.64.20

TSM_USP_V@1(

[«

Storage Domaing = TSM_U
Summary Information

Mame TSM_U!
Refresh Status Syl
No. of MGs o
Migration Groups 5
[T Action Name:s
No Object

Create MG

m Rule || Netification

Use this form te set general information for your Migration Group.

“Nzme:

|E>.tsma |_Wolumas

= Required field

Description:
Can Migrate:
@ ves O No

HITACHI
Volume List
Rows/Pagedzs =] (1) (a2 Pagell af1
T LDEV= Label Capacity Status Locked
[T | @o0iosi01 | Cache_Enabled 20.00 GE | Used Unlocked
[T  (@o0:06:52 | Cache_Disabled 30.00 GB | Used Unlocked
4] | »
[Add wolumes | [Remoue Valumes |
(To complete add or remove volumes, click OK.)

| 4

[ Refresh Tree |

»
ﬁ_(!reate MG |l Celete MG: | J
-

36

Specify the General, Rules and Notification details.
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Migration Groups

4 Storage Domains [ Help |
- [B, storage Domains TSM_USP_V®10.7 20
- A IENEREGRZETRE Storage Domains > TSM_USP_V: / HITACHI
3 [% Migration Groups -
4 @ Storage Tiers Summary Infermation Create MG
Name TSM_USP_V@| | General | Rule |[EETETZSTITS
Refresh Status (Success)| | Use this form to notify information on the sst notification day.
No. of MGs ]
Email: o2 5
Reminder:
Mi ti G St
Description: ;l
- M
T Action Namec:
No Object
=
41 | ] [« »
[ Refrazh Trae ] Create MG | Delete MGs
-
37

Specify a reminder date related to the migration group.

The notification could be used by the administrator for reminding about a pending
migration for the volumes in the migration group.
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Other Operations

Migrate MG

- [& storage Domains WLABOA

- Eh TSM_USP_V@10.74.64.20 Storage Domains > TSM_USF_V@10.74

,
(A storage Tiers Summary Information

4.20 = Migration Groups = WLABOA

Name WLABOA

Migration Status Can Migrate Yes

Task Type No. of Volumes El

Task Status Total Capacity 270.00 GB

No. of Subscribed Volumes 3
Total Subscribed Capacity 270.00 GE

Consumed Capacity 270.00 GB

Detailed Information | Rule ‘

—— —
Rows/Paged 2z -] | [i1|Pagel:  of1
P

_ Can I/0 =
s
LDEV Label Capacity Status Locked Migrate Consumer Port/HSD Subs
GDD:DS:DI Internal 30.00 GB Used Unlacked Yeas UsSP_\
e CL1-A/WLABDA
000.03.02 Internal 30.00 GB | Used Unlocked Yes WLABODA Clz-afwLasgs | YSP
000:05:04 Internal 30.00 GB Used Unlocked Yes UsSpP_
GDD:DG:DD Cache_Enzbled 30.00 GBE | Used Unlockad ACH HDSS
e . _ . _ aoea CL1-A/WLABDA
@o0:06:01 | Cache_Enabled 30.00 GE | Used Unlocked Yas WLABOA Clz-aiwiapna | HDS9
000:06:02 Cache_Enzbled 30.00 GB | Used Unlocked Yes HDSS
000:06:50 Cache_Disabled 20.00 GB Used Unlacked Yes HDSS
GUU:UG:SL Cache_Disabled 30.00 GB | Used Unlocked Yes HDSS
Nn:NA:57 | Cache Nisahled AN.00 GR | Lsed Unlarkead Yes W1 ARNA CLI-A/WLABDA | \inog ¥
< | 2] |« | »

[ Refresh Tree |

38

Selecting a migration group allows you to edit or delete the migration group.
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Migration Tasks

Migration Tasks

39

Can be created/launched from migration group or storage tiers
System suggests the possible migration targets from the tiers.
Migration targets are selected based on following criteria:
- Source is same size as target volume.
- Target volume is larger than source volume.

- Target volume size is reduced to match source.

- Remaining space set as free space.
User can modify the suggested list.

If a task cannot be performed for a volume in a migration
group, Out Of Execution is displayed as the status of that
volume.

- You can choose to remove a volume from the migration list.

After you have defined migration groups and storage tiers, you can create migration
tasks. Hitachi Tiered Storage Manager displays all of the free volumes suitable as
migration target volume candidates. Select migration target volumes from the
displayed target volume candidates. In addition to the migration target volumes you
select, Tiered Storage Manager displays volumes that can be used as migration
target candidates.

To perform migration, you can use the migration target volumes selected by Tiered
Storage Manager or you can re-select migration target volumes from the volumes
displayed as migration target candidates.
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Migration Tasks

40

Create

4 Storage Domains

Migration Groups

- @.ﬂ Sterage Domains

Y 1 isreiion Groups |

@ Storage Tiers

= B TsM_UsP_v@10.74.64.20

No. of MGs

No. of Subscribed Volumes 15

Storage Domains = TSM_USP_Vi210.74.64.20 = Migration Groups

Summary Information

3 Total Capacity

Mo. of Volumes 16 Capacity per Domain 221

Consumed Capacity 284,00 GB

Total Subscribed Capacity 23«

284

Migration Groups
Rows/Page:| 25 -I|

[T Action

Migration

LB Status

Baorel_svR1
%Pe rformance_Avoid

Fasmall_volumes

Last Migration Time

Can
Migrate

ez
Yes

4 Storage Domains
- ﬁ Storage Domains
- QEE TSM_USP_V@10.74.64.20
H Migration
@ Storage Tiers

ups

Orcl_SVR1

Storage Domains = T

END D OreeE | o

0 = Migration Groups = Orcl_SVR1

Summary Information

Name

Migration Status
Task Type

Task Status

Orel_SVR1
Can Migrate Yes

No. of Volumes E]

Total Capacity 270.00 GB

No. of Subscribed Volumes &

®@Hitachi Data Systems
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= Select Source and Target
— Check compatibility of volumes

Migrate MG

Please select a Migration Group and a Storage Tier to create a Migration Task.

Storage Domain: TSM_USP_VM@10.2.24.13

Migration Group(Source): Storage Tier(Target):
Orcl SWR1 All Walumes
—
Information : Information :
COrcl_SwR1 ;I 12l _velumes ;l
B [ |

Check Compatibility
Migration Group(Source): OrcI_SVRl-"-\'.. Storage Tier(Target): All_Volumes
Time Estimate 0:00:00 { Shredding : + 0:00:00, Zero data discard : + 0:00:00 )

Comnatihilities:

41

Select the migration group and storage tier to which you want to migrate the
volumes. Click check compatibility to continue.
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Migration Task

42

= Check Compatibility compares the source and target,
and presents the Migration Profile and also the
suggested migration plan.

Profile for Migration
@S','Etem could not automatically match all velumes to target volumes.

No. of Unallocated Volumes in Tier

Configuration Difference
Needed Available

OPEN-V, 2.00 GB (4195200 Blocks) 2 0 (0) -2 (-2)

A check is performed to make sure that the number of migration target volumes is
sufficient for the migration source. If there is no problem, the migration source
volumes and migration target volumes are automatically paired, and the result is
displayed in the Migration Pairs table.

If there is a problem during the compatibility check, a message will be output to the
Profile for Migration list, and the Migration Pairs table will display a list of the
migration pairs that have been set at the migration target.
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Migration Task

= Based upon the results of the compatibility check, Hitachi
Tiered Storage Manager can present multiple options
(migration plans) for migrating the volumes.

= Edit Pairs button allows you to edit the default source
and target combinations suggested by Tiered Storage

Manager.

Migration Pairs:

r Source

Vol. ID

r @

T | @ | oowoz:io0

F | @ | ooz

|- G 05:00

1]

LDEV

00:00:01
00:02:00
00:02:01

00:05:00

Target Subsystem
Status
LDEV Source
00:00:01 O_J USP_VM@10.2.24.13
:02:0 O_J UsSP_VM@10.2.24.13
00:02:01 O_J USP_VM@10.2.24.13

00:05:00 O_J USP_VM@10.2.24.13

Ctrl. Parity Group P
Target Source Target S
UsSP_vM@10.2.24.13 | 1-1-1 i-1-1 1
USP_VM@10.2.24.13 | X1-1 ¥1-1 X
USP_VM@10.2.24.13 | X1-1 ¥1-1 X
USP_VM@10.2.24.13 | X3-1 ¥3-1 X

[Edit Pairs] [F\uto-match Pairs] | [F\nalgze Target PGS

43
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» |f no compatible volumes are found, the status column
indicates with a question mark (?).

— User may need to provision new volumes (with compatible
attributes) through Device Manager.

Migration Pairs:

Source Target Subsystem Ctrl. Parity Group Parity Group
Status
Vol. ID LDEV LDEV Source Target Source Target Source Target £
@ | oo:oo:00 | o0:00:00 ¥ use_v@io.74.s4.20 1-1-1 1-1-1
@ | oo:oo:0r | o0so0:01 Q-m USP_V@10.74.64.20 1-1-1 1-1-1
. | i

[ Edit Pairs ] [ Auta-match Pairs ]

= Note: The Edit Pairs button is disabled.

44

You will need to go to the Hitachi Device Manager to create some volumes with the
same size as source volumes.
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Replace Pair/Do Not Migrate

= Alternate target options available

Edit Migration Pairs
Migration Group(Source): SAP_Volumes —<! Storage Tier(Target): All_Volumes
Current Pair(s): select a pair to replace or uncouple.
Source Target Subsystem Ctrl. Parity Group Parity Grg
Vol. ID LDEV LDEV Status Source Target Source Target Source
o 00:00:0 00:00:03 00:05:0C % USP_V@10.74.64.20 USP_V@10.74.64.20 1-1-1 2-4-1 1-1-1
[ 00:00:07 00:00:13 % USP_V@10.74.64.20 USP_V@10.74.64.20 1-1-1 1-4-1 1-1-1
" 00:00:08 | - 2 USP_V@10.74.64.20 1-1-1 1-1-1

2l

Avwvailable Pair(s): select an alternate pair to replace the current pair.l Replace Pair I Analyze Target PS

=l
B Migrate |
I

Source Target Subsystem Ctrl. Parity Group
Vol. ID LDEV LDEV Assigned Source Target Source Target
e 00:00:08 00;00;:08 00;00:08 USP_V@10.74.64.20 USP_V@10.74.64.20 1-1-1 1-1-1
[ 00:00:08 00:00:0D USP_V@10.74.64.20 USP_V@10.74.64.20 1-1-1 1-1-1
e 00:00:08 | O USE_V@10.74.64.20 | USP_V@10.74.64.20  1-1-1 1-1-1
[ 00:00:08 00:00:0F USP_V@10.74.64.20 USP_V@10.74.64.20 1-1-1 1-1-1
& 00:00:08 | 00:00:08 | 00:00:12 USE_V@10.74.64.20 | USP_V@10.74.64.20  1-1-1 1-4-1

45 [Sancel]
Clicking the Edit Pair button brings up the Edit Migration Pairs dialog box.
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46

Replace Pair/Do Not Migrate

= No alternate target options available

4] |

Edit Migration Pairs
Migration Group(Source): Orcl_SVR1 —< Storage Tier(Target): All_Volumes
Current Pair(s): select a pair to replace or uncouple.
Source Target Subsystem Ctrl. Parity Group  Parity Grt
Vol. ID LDEV LDEV Status Source Target Source Target Source
o 00:00:01 | 00:00:04 % USP_VM@10.2.24.13  USP_VM@10.2.24.13  1-i-1 1-4-1 i-1-1
& 00:02:00 00:02:00 00:02:00 D_J USP_VM@10.2.24.13 USP_VM@10.2.24.13 ¥1-1 ¥1-1 ¥1-1
o 00:02:01 0L O_J USP_VM@10.2.24.13  USP_VM@10.2.24.13  Xi-1 ®i-1 ®i-1
[ 00:05:00 00:05:00 00:05:00 D_J USP_VM@10.2.24.13 USP_VM@10.2.24.13 ¥3-1 ¥3-1 ¥3-1
< | »
Available Pair(s): select an alternate pair to replace the current pair. [ Replace F‘air] | [ Analyze Target PG]
Source Target Subsystem Ctrl. Parity Group  Parity
Vol. ID LDEV LDEV Assigned  Source Target Source Target Source
[ o0 00:02:00 00;02:00 00;02;00 USP_VM@10.2.24.13 USP_VM@10.2.24.13 Xil-1 X1l-1 X1l-1
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migration task.

Configuration

Migration Pairs:

QPEN-V, Z.00 GBE (41935200 Blocks)

r Source

Vol. ID LDEV
T | @ | oo:oo:0z | 00:00:03
T | @ | oo:oo:o7 | oo:00:07
T | @ | oo:ooios | oo:oo:os
4

= Migration to Larger Volume

&The candidate migration plan contains at least one target velume that has 2 larger capacity than its corresponding source
volume. This target velume(s) will be resized to match its correspending source wolume(s), freeing the excess capacity.
he migraticn plan centzins volumes that are not targets for migration. Chack the migration plan, and then create the

Mo. of Unallocated Volumes in Tier

Needed
0
Target Subsystem
Status
LDEV Source
00:05:0C SP_‘..'@].EI.?4.G4.2D
00:00:13 Q; USP_W@10.74.64.20
2 USP_ V@10.74.64.20

47

EditPairs] [Auto-match Pairs] | [F\nalgze Target DG]

Difference
Available

191 (111} =191 (+111)

Ctrl. Parity Group Pi

Source Target 5S¢

USP_V@ion.74.64.20 i-1i-1 2-d-1 1
USP_V@10.74.64.20 1-1-1 1-4-1 1
1-1-1 1-

If there are multiple migration target candidate volumes that have a larger capacity
than the migration source volume, and all of these volumes are displayed, you must
select the migration target volumes from the list of volumes.
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Migration Task

48

= Settings

Migration Task Settings:

Task Description:

MNaotification Emszil:

= |
[T Execute immediately after confirmation.
I_ Erase remaining data con source volumes.

-

[~ Discard zero data after migration.

Migrate MG - TKindeeyng
@ The Migration Task "TK1ndeeyng” was created successfully.
Cloze

Enter the task description and notification email address as necessary, and then
select when the task you created is to be executed. Next, choose whether the data at
the migration source is to be deleted after the task is executed.

By default, a task goes into standby mode when it is created if Execute immediately
after confirmation is not checked. The task can be executed from the HCS interface.

By default, the data on the migration source volumes will not be erased after
migration. In order to prevent inappropriate disclosure of information, Hitachi
recommends that you shred the data on the migration source volumes after
migration.
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Migration Task Status

= Check Task Status

VHitachi Command Suite 7

Actions
Pl 4

Tasks & Alerts

Dashboard Resources

Tasks & Alerts All Tasks
i All Tasks

[ all alers

Summary

Category W aiting

Search

Administration

In Progress

/ HITACHI

Logged in as1 System
(l Guick Find Js)

| Help

HDwWM Tasks

7" Hitachi Command Suite 7

HTSM Tasks I File« Help+

{ Search

Find all [Task(z] =]

Creation Date(Year-Month-Day)
From [2010 =]-[12=]- [2 =
To [zoreo]-[2 2[5
Show entries matching
Al ] of the conditions belov

Sama Attribute cannot be 5

Attribute:

[TaskType =]

49 f

(0]

Completed Failed
Logged in as: system
Search
Task List (Total:1)
Rows/Pagef25 -] | (i [11/Pagell  of1
Task Execution
T Action TaskID& Task Type Status
Progress Time Elapsed Tin
r [Elrkindasyng | Ja Migration (W) stenaby
| B
Enscuse Tasks JJ| 550p Tasks JJLCancel Tasks J Delste Tacks )

In the main HCS window, switch to the Tasks and Alerts tab. Select HTSM Tasks.
Specify the search criteria for the Tasks and click Search.

The tasks are listed in the Search results panel. Click on a Task ID to see the task

details and status.
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Migration Task Status

50

= Task Details

Task - TKindeeyng

Summary Information

Task ID TKindesyng

Task Owner System

Task Type Migration

Domain TSM_USP_V@10.74.64.20
Migration Group SAP_Volumes

Status () standby

Capacity 4.00 GE

Progress
Time Estimate

Creation Time

Execution Request Time

Start Time
Time Elapsed
End Time

0:00:52

2010-12-15 01:11:19

Motification Email [

Task Description I

-

Detailed Information Cnmpnnent Status

— —
Rams,fpage:lzs ~|| p:gel'. of1

Source

Vol. ID LDEV
00:00:03 | [@ooooioz
00:00:07 | [@oo:00:07
00:00:08 | (@oo:00:08

k|

Target
LDEV

Status

@ooiosioc () standby
[@oosooizz () standby

[@oo:00:08  [©) out OF Exscution

Task Execution

Progress Time Elapsed Time Estimate Source

0%

0%

Subsystem

0100126 | USP_V@10.74.64
0:00:26 | USP_V@10.74.64

0:00:00 | USP_V@10.74.64

®@Hitachi Data Systems
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= Execute a Task

VHitachi Command Suite 7 / HITACHI

File4 Help< Logged in as: system

1 Search
Find all [Tazkiz) =] Search

Creation Date(Yesr-Month-Day)

To [zoro=]- [zl [52] Rows/Paged 25 ] | |41 Pagell  of1

Task Execution

S{ww entries matching ¥  Action TaskID2 Task Type Status
21=] of the conditions belous Progress Time Elapsed Tin
Same Attribute cannot be specified two or more times. I | X | [BTkindeeyng | Fe Migration | lII Standby
Attribute: value:
[ Task status .
N Description
icon
@ The task is pending execution. To execute a task that has this icon,
select it, and then click the Execute Tasks button.
™ The task is pending execution or is being executed. This icon is
displayed if creation, deletion, or re-creation of a volume in a
migration task is pending or is currently being performed. Wait until
processing is completed.
The requested processing has completed.
[ Stop or immediate stop processing is being performed for the task.
The task has been canceled or execution failed.
4 |
l Executs Tasksl [Stop Tasks] [Cancel Tasks] [Delete Tasks]
51 Ml | 2

Tasks can be executed using the Web client or CLI client, and can be executed either
immediately after they are created or at some later time. You cannot create an
additional task for a migration group while a task for that migration group remains
uncompleted.
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Module Summary

Module Summary

52

Described Hitachi Tiered Storage Manager features and
functions

Demonstrated how Tiered Storage Manager is used to
move data across storage tiers and how to create tiers
Described the criteria available to create tiers and how to
create migration groups

Described the usage of rules in defining migration groups
and:

- How to perform migrations by creating and executing
migration tasks

— How to check the status of migration tasks
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Module Review

Module Review

1. What is the purpose of HTSM?
2. What is the pre-requisite software for HTSM?
3. What are the steps to perform migration?

4. Target volume can be larger than the source volume.
(True or False)

54
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9. External Storage
Manager

Module Objectives

= Upon completion of this module, you should be able to:

— Demonstrate how Universal Volume Manager is used to
manage tiered storage
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Hitachi Virtualized Tiered Storage Architecture

Hitachi Virtualized Tiered Storage Architecture

All connected storage inherits...

Lower Costs

Replication Logical Nondisruptive Dynamic
Partitioning Data Provisioning

Management
Interface

Movement

Reduce Complexity VSP/USP | USP V
Inherited
Functionality

Increase Utilization

Storage Service Level
Management

HITACHI

Inspire the Nexi

Enhance Business
Continuity

Companies Consolidate and Simplify with @ Hitachi Storage Virtualization Pays Off
Hitachi Storage Virtualization

Improve Uptime 78% of ITcrganizations vinulized ther sorage - 507%of T rganizatons werepad back on thi @

with their Hitachi Virtualization solution in order to '""fs‘"‘e":“” their Hitachi Virtualization Solution
consolidate and simplify their environment. 78% of HDS in 12 months or less. 12 months or

users

S Survey of 14 Hitachi Virtualization Solution =) dat
S ST AL T TechValid o 248 S et

Drecht:

The Hitachi virtualized tiered storage architecture consolidates heterogeneous
storage solutions in a single managed pool. Within this pool, different storage tiers
are established. Hitachi virtualization technologies enable the separation of logical
views from physical assets, enabling an architecture that provides the right cost,
performance, reliability and availability characteristics of storage, as needed,
matched with application requirements. It provides thin provisioning, advanced
replication, logical partitioning, virtual connections, support for heterogeneous
storage and the sheer performance and scalability needed to truly deliver storage
services on demand. At the same time, it eliminates vendor lock-in. Tiered storage
can be scaled out using hardware appropriate to the tier.

This means organizations can strategically align storage infrastructure with business
requirements.
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Virtualization

Virtualization

External Virtualization

Internal Virtualization
Tiering outside the box

Tiering inside the box

USP V/USP VM / VSP

to more cost effective
or more performant

ngh Perf High Cap | ' High Cap

FC

ondisruptively to the
applications —
OUTSIDE the box
whether it is HDS
storage OR non-HDS
storage

You can move volumes dynamically to more cost
effective or more performant tiers of storage —
nondisruptively to the applications =

IBM Shark HDS AMS

Array Resource Virtualization
Logically allocating and partitioning the array’s resources

LUN Virtualization
Thin Provisioning

USP V/USP VM / VSP

USPV/ one Dept.’s

USP VM /  Kept Securely

VSP Isolated from
Others

You can create a large number of thin provisioned
volumes of all sizes — each drawing from the same pool
of capacity

‘Emc Dmx2000

*Lightnin
£55800 060V

Hitachi Enterprise Storage Systems provided multiple options for virtualizing

storage and capacity.
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Capacity Virtualization and Data Mobility

= Hitachi Dynamic Provisioning
- Supports capacity virtualization

N

#\ Purchase
iti capacity
|nllla'|] As needed
urchase
znd Allocated, but no digK
11 - _installed. Disks
added nondisru

Allocated

Warning message when
additional storage R asen, Allo
ated

geared BUT UNUSED

-
Actual DATA

Yesterday Now

Hitachi Tiered Storage Manager
- Supports transparent, nondisruptive data volume mobility

EichangeDB : -ﬁ ﬁ.@@.@ﬁ@
O =

Exchange Log -

Order Entry DB’ -
. . Web Cammerce. . | . @E]

Appl Development

CDCB[]J
LD

Transaction Logs -' |
* ' Resefvation Sys i
Manufacturing DB

Help Desk

Hitachi Dynamic Provisioning uses thin provisioning to simplify and add agility to
the application storage provisioning process and can save significant money on
storage purchases. This is important for companies faced with ongoing rapid growth
of their data storage requirements and escalating storage and storage management
expenses. Dynamic Provisioning also can reclaim existing previously allocated
storage within the virtualized pool, and on externally attached heterogeneous
systems. Also, to improve performance and simplify performance management,
Hitachi Dynamic Provisioning automates optimization of spindle usage and
provides dynamic load balancing.

Hitachi Tiered Storage Manager data management enables IT administrators to
easily and interactively match application quality of service requirements to
heterogeneous storage assets. Tiered Storage Manager enables easy storage tier
creation and the nondisruptive movement of data volumes to match application-
driven price, performance and availability characteristics. As the cost, quality of
service and functionality demands of application data change over time, data must
be migrated between tiers. This is how a tiered storage architecture maintains an
optimal match of storage system characteristics and data requirements.
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Universal Volume Manager

Universal Volume Manager

= Universal Volume Manager features and benefits
- Maps heterogeneous external storage resources as internal volumes
- Enables a dynamic tiered storage infrastructure
- Creates storage pools independent of physical location
- Simplifies the management of heterogeneous storage devices

- Integrates competitive and heterogeneous storage resources into a single
storage domain

- All enterprise features and program products that are available to internal
volumes are also available to external volumes.

Clariion

EMC Symmetrix

Model AMS200
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Features

Features

= Operate multiple storage systems as if they are all part of

one storage system FibreChanne

C ti
Host 1 . Host 2 onnection Swiitch

Local Storage System External Storage|System

Target Target External| [Exteral I II Port Port
Port Port Port Port /| YWN 0 VWWN 1
Internal

Volumes @

II I
I
H (R
I ” H Mapping @

Legend == =====-

8 : Volumes installed in the storage system
8 : Virtual volumes that do not have physical memory space

= ! Lines showing the concept of mapping

Universal Volume Manager provides the virtualization of a multi-tiered storage area
network comprised of heterogeneous storage systems. It enables the operation of
multiple storage systems connected to enterprise storage systems as if they were all
in one storage system and provides common management tools and software.

The shared storage pool comprised of external storage volumes can be used with
storage system-based software for data migration and replication, as well as any
host-based application. Combined with Hitachi Tiered Storage Manager, Universal
Volume Manager provides an automated data lifecycle management solution, across
multiple tiers of storage.
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Configuring External Storage

Configuring External Storage

= External storage is configured using the following
procedures:

— Change the port attribute to External in VSP
— Prepare a volume in the external system

— Set up physical links

Discover the external system volumes

Map an external volume

Define the host path
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Change the Port Attribute to External

Change the Port Attribute to External

= VSP storage systems Channel front end directors (FEDs)
are used to connect to external storage systems.
= Change the port attribute to External.

FC Switch

External
Storage System

Port Port
WWN 0] [WWN 1

You set the port used for Universal Volume Manager as the external port. External
port is used for discovering volumes presented from the External Storage system.
The external storage system cannot be connected to the ports other than the external
port. In order to set the port attribute to external, you need to release the paths set to
the port. The attribute of the port where the paths are set cannot be changed to
external. Before starting the Universal Volume Manager operations, you need to
know the ports whose attributes can be changed to external.

Note: The ports whose attributes are set for remote copy software (for example: RCU
target and initiator) or the other features cannot be used as external ports for
External Storage Management. Change the port attribute to external if the port
attribute is set to other than external.
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Prepare the External System

Prepare the External System

= Create LUNs on external storage system.
- If needed
= Set Host Mode or equivalent to Windows.

- Virtual Storage Platform storage systems must see the external
device as a Microsoft Windows System.

= Configure LUN masking and security on external storage system.
- Enable LUN access for the VSP storage systems.

External
Storage System

Port Port
WWN 0] [WWN 1

10

To use an external volume with the VSP storage systems, you first prepare the
volumes in the external system that is (are) connected to the VSP systems. The
volume in the external system should be between 46MB and 4TB. However, if the
external volume is more than 4TB, you can access the data stored up to 4TB only.
You cannot map external volumes of 46MB or smaller.

Note: If LUN Security is enabled on the port, you need to add the WWN of the
external port on the VSP storage systems to the Host Group which has the volumes
that need to be set as the external volumes.
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Configure Physical Links

= Physically cable the systems.
= Zone the external ports to the external storage system.

FC Switch
A

VSP External
Storage System

Port Port
WWN 0] [WWN 1

1"

Cable the external storage system and the VSP External Ports to the SAN. Configure
zoning to enable the External Ports to connect to the External Storage System. Fibre
Channel Arbitrated Loop (FC-AL) and direct connections also are supported.
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Externally Attached Storage Connectivity

As many as eight alternate paths; includes load-balancing

Direct Attached
ﬁ (External Storage)

WItC .
© AN | | | [ ﬂ Switch Attached
Fi : i
S(Em;:)

Extender Attached
L
1 External Storage b

12

Externally attached storage can be attached directly via FC, attached through a FC
switch, or attached via FC extender. Data can be copied or moved between internal
and external storage over FC distances.
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Discover External Storage

Discover External Storage

FC Switch

External
Storage System

Port
\WWN 1

External
Device
Discovery

13

Discover external storage. This is similar to rescanning the SCSI bus on a host. If the
previous steps were performed correctly, the VSP storage systems will see the LUNs
on the external storage system after the external storage discovery.

You cannot use the external volume by just discovering the external storage system.
You next need to perform the Add LU operation to make the external volume
available to the VSP storage systems .

After you discover the external storage systems and the LUNSs available, you can
map volumes in the external storage system as volumes in the local storage system.
However, you need to identify which volumes in the external storage system you
intend to use.
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Map External Storage

Target Port Port
Port WWN Of IWWN 1
Open-V I

e~ A A~ 2~ 2
00:04:23 | | 00:04:24 | | 00:04:25 u u n

L.

1

1

1

1

1
-

1

1

1

1

L

= Set the Emulation to Open-V External \(olume
= Add a DKC:CU:LDEV Mapping
= Create an External Volume Group
— Set Volume Attributes
Cache Mode
Inflow Control

14

Configure the external volumes as Open-V, which is mapped as an internal volume,
to define a path between the host and the internal storage system. Use the LUN
Manager feature to define a path. External volumes mapped as OPEN-V volumes
within the VSP storage systems allow you to access existing data on the external
volumes.

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 9-13



External Storage Manager
Concepts for Using External Volumes

Concepts for Using External Volumes

15

= Define the Host Path (map LDEVs to Host Group LUNS).

Switch, Hub, or
Direct-Connect

External
Storage System

Port Port
VWWN Of [WWN 1

Internal VOL j @ @@
i R
i---.l'_____'_f._;'_'_'!';_..'..'.l..f'.::'.Z'.'.Z'.ZZZ'.ZZ'.ZZ'.ZZ'.'.ZZ'.Z'.::'.Z;'.:'.I'.E """" }
I : H
L :
LDEV to Host External Volume
Group Mapping Mapping

If you set the Open emulation type for the external volume, which is mapped as an
internal volume, define a path between the host and the internal storage system. Use
appropriate interface to define a path. External volumes mapped as OPEN-V
volumes within the VSP storage systems allow you to access existing data on the
external volumes.
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External Volumes and External Volume Group

= An external volume is registered as a Virtual Device (VDEV).
= You apply the OPEN-V emulation to the volume.
= Create custom-sized VDEVs from the original volume.

(o4 Physical Port
—> U0 = Virtual Ports
External 01 (Host Groups)
Volume.
¥ 02 - SUN™ Solaris
03| | — D088
. ~ Microsoft
—wi@8s
. - IBM® AIX
%~ 988
VDEVs are mapped into a Control 31 :
Unit matrix as LDEVs (CU#:LDEV#). LDEVs are mapped as
LUNSs to individual Host
Groups.

16

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 9-15



External Storage Manager
External Volume Groups

External Volume Groups

17

= External volumes need to be mapped to external volume
groups.

— Create an External Volume Group
(a Virtual Parity Group).

— Set the external volume attributes. rAD5—17

— Map external volumes to the External ©°*"
Volume Group.

VS P [ExG1) gExGZI gExG3|
seBE ==
.-| = .|..

ExG4

External Storage
System A

RAID-1 —p

External Storage
System B

RAID-1

When you map an external volume as an internal volume, you need to register the
external volume to an external volume group. The user can classify the external
volumes into the groups according to the use. The group is called external volume
group (ExG). For instance, you can register multiple volumes in one external storage
system to one external volume group. You must assigh numbers from 1 to 16,384 to
external LU groups. A maximum of 16,384 external volume groups can be created.

The maximum number of volumes that can be registered in one external group is
256.
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External Volumes and External Volume Group

18

= Map an external volume to VSP
1. Register to an external volume group (ExG, a virtual parity
group).
2. Set the external volume attributes:
- Cache Mode

Disabled: The local storage system signals the host that an I/O operation has
completed only after the local storage system has synchronously written the
data to the external storage system.

Enabled: The local storage system signals the host that an I/O operation has
completed and then asynchronously destages the data to the external storage
system.

— Inflow Control

Disabled: 1/O from the host during the retry operation is written to the cache
memory even after the writing operation to the external volume is impossible.
Enabled: The writing operation to cache is stopped and the 1/0O from the host
is not accepted when the writing operation to the external volume is
impossible.

External Volume Attributes
Cache Mode

* Cache mode specifies whether the write data from the host to the external
storage system is propagated synchronously or asynchronously. All1/O to and
from the local storage system (either Enable or Disable) always uses cache. Write
operations are always backed up in duplex cache.

If you select Enable, after receiving the data into the local storage system cache
memory, the local storage system signals the host that an I/O operation has
completed and then asynchronously destages the data to the external storage
system.

If you select Disable, the local storage system signals the host that an1/O

operation has completed only after the local storage system has synchronously
written the data to the external storage system.
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Inflow Control

* Inflow control specifies whether the writing operation to the cache memory is
stopped (Enable) or continued (Disable) when the writing operation to the
external volume is impossible. By default, inflow control is set to Disable.

* If you select Enable, the writing operation to cache is stopped and the I/O from
the host is not accepted when the writing operation to the external volume is
impossible.

* If you select Disable, the I/O from the host during the retry operation is written
to the cache memory even after the writing operation to the external volume is
impossible. Once the writing operation to the external volume becomes normal,
all the data in the cache memory is written to the external volume (all the data is
destaged).

Page 9-18 HDS Confidential: For distribution only to authorized parties. @Hitachi Data Systems



External Storage Manager
Cache Mode Usage

Cache Mode Usage

= Write to virtual volume

- Cache mode=0n: Write from Host is written to cache memory in VSP, and
completion of the write operation is reported to Host.

- Cache mode=0ff: Write from Host is written to the external storage, and
completion of the write operation is reported to Host.

Write to LDEV Write to LDEV A read operation returns the data on the
whose cache whose cache USP V cache memory to HOST, if exists,
mode is ON mode is OFF regardless of the cache mode status.
A A
Host FC-SW
—
= |/ External storage
Target Exfernal External Port Port
port ort port WWN 0 WWN 1
1 1
)4 acne :
%_ﬁ—
|Cache mode=On| pachelmode=0ﬂ]
i wors | 3

Wzzzzz=z=z=====zzzzzzzzzzz=s=:=

____________________________________________________

19

= Cache Mode impact

- In an improperly designed configuration, cache mode
enabled can have a negative impact on performance.

- Example: Accessing a busy external LDEV on SATA drives on
external storage.

- If the SATA drives on external storage cannot write data fast
enough, the write pending data can back up in VSP cache and
cause performance issues for hosts attached to the VSP.

- Use Hitachi Virtual Partition Manager to employ partitioned
cache for external volumes or storage with lower
performance attributes.

20
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Operations

= Universal Volume Manager is resident in the microcode. It is a
comprehensive part of the microcode.

= Universal Volume Manager is licensed on capacity.
= Operational specifications
- External volume should be less than or equal to 4TB.
- Specify OPEN-V for the emulation type for external volumes.
- You must set the LUN attributes for the external attributes on VSP.

- All LDEVs created in the external volume group will have the
same attributes.

— LUSE volumes cannot consist of external volumes with different
attributes.

- When the Cache Mode is set as Disable for the external volume,
the volume cannot be used for cache residency.

- Any capacity above the licensed capacity will not be discovered.

21

Important Operational Specifications for Universal Volume Manager Operations

* If the external volume is more than 4TB, you can use up to 4TB. You cannot
access data over 4TB.

* Specify OPEN-V for the emulation type for the external volume during mapping
process for the external volume on the VSP. You can access all existing data on
the external volume after the mapping.

* The external volume attributes set on the external subsystem (such as Port
security, LUN security, LDEV Guard attribute) are not applied to the mapped
external volumes. Set the attributes to the mapped external volumes on VSP as
necessary.
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Virtualize Volumes

22

= Virtualize volumes — Steps

Create a virtualization task
M
Select external/internal
storage systems

||
[ Specify internal storage |
information
p—— e — ‘
{ Advanced option I
[ P ———
I Path Priority Setting I
[ P ———
I Host group and LUN setting 1
[ —— P ————

Completed task creation

] Required
__"-! Optional

®@Hitachi Data Systems
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Virtualize Storage

Virtualize Storage

= Steps for virtualizing storage

— Prepare environment
- Add External Storage system to Device Manager

- Supported HDS storage systems will be listed in dropdown for
Storage System Type in the Add Storage System.

- Supported other vendor storage systems will need to be
added as SMI-S enabled from Storage System Type in the
Add Storage System.

- Any other system will need to be virtualized using the Storage
Navigator interface.

— The virtualized volumes will appear in HSC as external
volumes after they are virtualized.

23
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= Steps for virtualizing storage (cont’)
— Set up connectivity
- Identify FC ports that will link the two systems
- The ports can be linked as:
— Direct attached or
- Through a fabric (recommended)
— Set up internal storage
- Configure external ports (using Element Manager)
— |dentify volumes to be virtualized
— Execute Virtualize Volumes task from Device Manager

24

Currently Device Manager can virtualize volumes that are in the Unallocated-Open
pool.

Use Element Manager for the Enterprise Storage to virtualize any volume already
allocated and in use on the external.
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25

Port Settings

= Using Element Manager to change the Port Settings

Hitachi Storage ll[\ln\lina'l'nr
X

Explorer
Storage Systems
¥ @ vseis/nis3032)
[ Tasks
[Brepons
> [ companents
> [@Parity Groups
[ Logical Davices

> [Bpocls

» [f@iExternal Storages

Performance Monitor

Administration
General Tasks

[ Create Host Groups

(@ create LDEVs

T Add LUN Paths

(@) create Pools

&) Add External Yolumes

mare.. b

Edit Ports

Edit Ports HITACHI ‘B
1.Edit Par irmn
- . This wizard lets you edit one or more properties. Check the box in front of the property vou want to edit,
5 and then enter the new value,
E Port Attribute : [ External | » ]
Hast
R Target =l
KFf | | Port Security ]
RCU Target -
Port
) | PortSpeed: Initiator
g =
| = o L Address (Loop ID) ¢
@< ] FC Swikch |_Enable vJ
laQ
el L) connecion Type : | Pta-P v |
IGQ
likig
el =
likig
lﬁag
lﬁag
el Back | | Mewxt | l Fimish ] l Cancel ] l Help ]
e <
@ Cloce  SO0GOEGODGCF2871  Aute(dGbps) | Disabled Fibre CE (15) Enabled Pto-p an..
Selected: 1 of 16 Expm’t7

Note: The attribute of the port where the LU paths are already set cannot be changed
to external. Therefore, you must identify ports whose attributes can be changed to
external before starting the virtualize operations.
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Virtualize Volumes

= |Launch Virtualize Volumes

VHitachi Command Suite 7

Dashboard Resources Tasks & Alerts

Resources

Storage Systems

£ Summary

+ il usP_vM@10.2.24.11
i use_vve Storage Systemn

1 . 2,24,

<[P Paols
®op 10

@Darity Groups
b rAlrnas

IP Address 10,2,

Mo, of Valumes 658

Open-Reserved Capacity | 200,

Last Refreshed 2010

Hosts

Logical Groups

Detailed Information

Tiers

= Group
General Tasks [Roe Posls
| i Allocate velumes [ Earity Groups
| (@ create pool B open-tllocated
[ creats volumes (@ open-Unallocsted

[@open-Reserned

% Manage Replication

G Migrate volumes

[ External Storage
iy Unallocate volumes

49 virtualize Volumes

a

virtualize ¥olumes O x

To virtualize volumes, first select the external and intermal storage systems, specify the external
volumes, To define I/© connections between the starage systems, edit the paths,

Select the external and internal starage systems,

Extarnal: l NSCSS@10.2, 24,20 A4 J

Internal: l UsP_WwM@1i0.2.24.10 v J

Specify the Valumes to virtualize

No. of Valurnes: 3 @
Wolume Capacity: z | ae ¥
Required capacity: 6,00 GB

¥ Advanced Options

No. of Paths: z E
Paths
Storage Port Controller (s SEmE0 i SEEER Int. Port WiWH
System System
cLz-A MIH-2F NSC55@10.2.2.,. | USP_VM@10.2... 50.06,0E.80.0..
CL1-A MIK-1A NESCSS@10.2.2... USP_WM@in. 2. 50.06.0E.80.0...

Edit Paths

¥ Fath Priority Settings
¥ Host Group and LUM Settings
¥

External Volume Configuration

[ Show Plan ] [ Cancal ] { Help

&

26
External £ Virtualize Yolumes O X
Tao vinualize volumes, first select the external and internal storage systems, specify the external
Vi rtualized Stora e volumes, To define If QO connecdtions between the storage systerns, edit the paths,
g Select the external and internal storage systems,
- Any Su pported External: | nsess@io.z.24.20 M
external Storage Internal: | usp_vm@1o.2.24.10 v |
_ Registered in Specify the Volurnes to virtualize
Device Manager Mo, of Volurmes: 3 E
Walurne Capacity: 2 GBE ¥
Required capacity: 6,00 GB
¥ Advanced Options
Internal
Mo, of Paths: 2 ij
- Virtualizing Storage | [
— VSP Storage Port Contraller 545 SErER Uit SEREER Int, Paort WiwH
System Systemn
CLZ-A MIX-2F MECSS@10.2.2.., USP_WM@10.2.... S0.06.0E.20.0...
- U S P V/U SP VM CL1-A MIK-1A4 MECSS@10.2.2... USP_VM@10.2.... S0.06.0E.20.0...
_ USP/NSC55 Edit Paths
¥ Path Priority Settings
¥ Host Group and LUN Settings
¥ External Wolurne Configuration
Show Plan ] l Cancel ] l Help s
27
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= External Storage

28

— Specifies volume parameter
for volumes to be created and
virtualized

- Advanced Options

- Specify filter for choosing parity
group for volumes to virtualize

’72 Virtualize Yolumes

Virtualize Volumes

=

Spacify the storage system, source storage, and their paths, B

Specify Storage Systermn

Source: { USP@172.17 41,165 v J

Target: { RAIDTO0@172.17. 45,30 - I

Nurnber of Volumes: 1 @

Required Capacity: 50,00 GB

Drive Type: any | w

Drive RPM: 10000 | w
RAID Lavel: Any -
Select Parity Group

Parity Group: 1-4-1

Murnber of porks: 2 ‘ﬂ

Storage Port Cantraller BEiE SRR TS ST Target Part WWN

Systern Systern
cLi-aA CHA-1E USP@172.17.4...  RAIDTO0@172.... 50.06,0E.80.0..,
CLL-E CHA-LF USP@172.17.4... RAIDTOO@L172... 50.06,0E.80.0..

| select Paths

¥ Path Prioity Setting

¥ Host Group, LUN Humber Setting

Show Plan ] | Cancel J | Help |
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29

= Specify Paths linking the external storage and internal

storage

A Edit Paths O x

vou can edit the paths graphically or by using the selection table. To create paths, choose ports o connect. First, select starage ports
on one end, then connect therm to the ports on the other end. You can also select paths to remove them.

Ext. Storage Systern: MEC55@10.2,24,21

Internal Storage Systerm:  USP_WVM@10.2.24.11

Mo, of Paths: z
Edit Path By: (») Topological Graph () Selection Table
Ext Storage Ports Path Editor

Ext, Storage Ports Paths Internal Storage Ports
Port Controller

- ) USP_YM@10.2.24.11 (2 paths)
ZL1-A MIx-1A o~
) ity cLs-E

Gl FEaeELe g CLT-B (1 path) & [
cLz-n MIX-2ZF o ) by cLe-E

CLE-A (1 path) 4 (]
cLz-B MI%-2F o ity cLi-e
cL3-A MIN-14 o iy cLz-e
CL3-B MIK-1A o

Clear Paths

l 1.4 ] l Cancel ] l Help

Jz

Always verify the paths when discovering external storage for the first time. When
the paths have been set and the virtualization process is complete, the current
settings become the default for next virtualize storage task.
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storage

= Specify Paths linking the external storage and internal

£ Edit Paths

Mo, of Paths:

Edit Path By:

Storage Systern

USP_VM@10. 2.,
UsSP_VM@1o0. 2.,
USP_VM@10. 2.,
USP_VM@10.2....

Ext. Storage Systern:

Internal Storage Systern:

MSCS5@10.2, 24, 21

2

() Tepclogical Graph

Ext Storage Port: CLl-A A

Internal Storage Ports

Paort

S0,06,0E, 80,05, 64, 2.,
S0.06,0E.20,05. 64,2,
S0,06,0E, 80,05, 64, 2., |

S0.06,0E.20,05.64,2,., |

ou can edit the paths graphically or by using the selection table. To create paths, choose ports to connect. First, select storage ports
on one end, then connect thern to the parts on the other end. You can also select paths to remove them.

USP_vM@i0,2,24,11

(#) Selaction Table

Selected Paths

Exct, Internal
Ext, Paort Controlle | Storage
3 Sysztem
— cL7-B MIx-1A UsSP_vM@10....
Add = |
- CLE-A MI¥-2F Usp_vmM@ino....
= Rernove |

O X

Internal Storage Port

90,06 0E,50,05.64,24, 44

50,06, 0E.20.05.64,24,54

Ok Cancel Hel
)l J| Helr |
30
. .
= Specify Host Group, LUN Number Setting for host group to be
£ ¥irtualize Yolumes O x
cLa-A MIH-2F NSCES@10.2...,  USF_VM@L10.2.. 50.06.0E.80.0.. .
=
Edit Paths
A Eath Priovity Settings
Path Priority
Storage Port Internal Port W WH
cLr-e 50,06, 0E.50.05,64,24,44
CLE-A 50,06, 0E.80.05.64.24.54
Increaze Priarity | [ Decrease priority
4 Host Group and LUN Settings
Host group name: REI1O00D
Host Mode Options: |_| VERITAS Database Edition/Aadvanced Cluster
[] TPRLO
|| igcsI Delayed ACK improvement
LU Murnber (hex):  Startfram | goon
A Externsl Yolume Configuration =
Ext Parity Group:  Startfrom E 1 (1-18384)
CLPR: o -
Inflaw control; () Ensble (s Disable
Cache mode: (s) Ensble () Disable |
5
Show Plan H Cancal H Help ]/
4
31

These settings represent the host group creation on the external storage.
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Virtualize Volumes

32

= Specify External Volume Configuration

£ Virtualize Yolumes O
CLE-A MIK-2F N5CSS5@10.2... | USP_WM@10.2.. 50,06,0E80.0..
Edit Paths
~

£ Path Priority Settings

Path Priority

Storage Port Internal Port wWiuwn
cLr-e 50.06.0F,80,05.64,24,44
cLe-A 50.06.0F,80,05.64,24,54
Increase Priority | | Decrease Priority
~

£ Host Group and LUM Settings

Host group name: REDLO000
Host Mode Options: || vERITAS Database Edition/Advanced Cluster
L | TPRLD

[] isCSI Delayed ACK improvement

LU Mumber (hex]: Start frorm  pooo

% External Wolurme Confiquration

Ext Parity Group:  Startfrom E |1 (1-16384)
CLPR: o v
Irflow cortrol: () Ensble  (s) Dissble
Cache made: (=) Erable () Disable I
-
Shaw Plan H Cancel ] { Help ]/
7

x

E

Just the way a Parity Group is the container for Internal Volumes, External Parity
Group is the container for External Volumes.

Always have a strategy or method for assigning the External Parity Group number.
For example, you can use the first or last four digits of the serial number of external
storage as the External Parity Group number. This you can map back volumes in a

specific External Parity Group to a external storage system.

®@Hitachi Data Systems
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33

= External Volume Configuration

— External Parity Group

External Volume Configuration

Ext. Parity Group: Start from E 1 (1-16384)

CLPR: a L4

Inflaw contral: (_) Enable () Dizable

Cache mode: (=) Enable (_) Disable

— Inflow Control

— Indicates if writes should be accepted in case of external volume
cannot be accessed:

- Enabled: Writes will be rejected
- Disabled: Writes will be accepted

— Cache Mode

— Indicates if write data for the external volume is destaged to
external storage:

- Synchronously: Cache Mode — Disabled
- Asynchronously: Cache Mode — Enabled

Inflow control

* If you select Enable, the writing operation to cache is stopped and the I/O from
the host is not accepted when the writing operation to the external volume is

impossible.

* If you select Disable, the I/O from the host during the retry operation is written
to the cache memory even after the writing operation to the external volume is
impossible. When the writing operation to the external volume becomes normal,
all the data in the cache memory is written to the external volume (all the data is

destaged).
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Cache Mode

* If you select Enable, after receiving the data into the local storage system cache
memory, the local storage system signals the host that an I/O operation has
completed and then asynchronously destages the data to the external storage
system.

* If you select Disable, the local storage system signals the host that an I/O
operation has completed only after the local storage system has synchronously
written the data to the external storage system.

* Note: Depending on the I/ O profile from host and also the external storage
configuration, incorrect settings of these options can have a significant impact on
cache utilization. This may result in performance issues for other hosts connected
to the internal storage.

* You can use Virtual Partition Manager to partition the cache on enterprise
storage and use a dedicated cache partition to isolate I/O going to external
volumes.

34

*= Plan Summary

# Virtualize Volumes O X
Warify the fallowing plan for virualizing valumes.
o summary
Internal Storage Systern USP_WM@10.2.24.11
External Storage Systern MSCS5S@10.2, 24,21
Mo, of Walurmes 1
Waolurne Capacity 2,00 GB
Drive Type Urknown

Drive Speed (RPM) 10000
RAID Level RAIDS(Z0+1P)
Parity Group 1-1-1

¥ Plan Details

Taszk name: # Virualize-2

Description:

¥ Schedule

|| Display task status

* Required Back J l\!ir‘tualize ] l Cancel J l Help J 4
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= Plan Details

2 Virtualize Yolumes O x
4 Plan Details il
% Parity oup ‘mation
Parity Group | Storage RATD Lol Driva Typa Drive Speed | Total ) Allocaf:ed Unallo.cated Fres Capacity
System (RPM) Capacity Capacity Capacity
1-1-1 MSCSS@10.. RAIDS(2D+.. Unknown 10000 199.01 GB 102.01 GB 27.00 GB 97.00 GB
Volume Information
Walume Capacity Parity Group
00:14 2,00 GB | 1-1-1
# External ¥olume Information
Ext. Volume Ext Parity Group Capacity Inflow Contral Cache Mode Int. Storage Systemn
auto 2,00 GB | Disabled Ensbled USP_wM@10.2, 24,11
Path nformation
Host Group Host Made (ogt [eck Ext Storage | Int Sterage o) Label LUN Path Group
options Port W
RE010000 windows E... | 2ZTB or Lar., | CL7-B 50,06,0E.8., 00:14 0000 new =
RE010000 Windows E.. | 2TB or Lar.,, | CL8-A 50,06,0E.8., 00:14 0000 new
Tazk narme: % Virtualize-2
Description:
¥ Schedule
|| pisplay task status =
-
* R ired - n
aquire Back ] {\mtuahze ] | Cancel ] | Hzlp ]4
35
.
= External storage — Internal Volume vie
X view
. . .
W Hitachi Command Suite 7 / HITACHI
File , #dions | Tools | Help | Logged in asi System
Dashboard Resources Tasks & Alerts Search Administration m
p
A Summary
Mo, of Internal Vols Total Internal Capacity | 12,00 GB
Internal Yolumes External Yolumes | Available External Volumes
£ Filter ()On (+)OFf Select all | | Column Settings Rews/page: | 30 v |T\ \T| Page: 1 /[ 1
Volume & Label Host o Port Host Group | LUN Capacity Parity Poal RAID Leyel | ¥olume
Attribute
@ o000, - - - - - 2,00 GB  E100-1 - RAIDS(3D... | External, ...
@ oo:o0:.. - - - - - 2,00 GB  E100-2 - RAIDS(3D...  External, ..
[] @ao:00... - - - - - 2,00 GB  E100-3 - RAIDS(3D... | External, ...
@ o000, - - - - - 2,00 GB  E100-4 - RAIDS(30.., | External, .
@ ooioo:.. - - - - - 2,00 GB E100-5 - RAIDS(3D... | External, ...
@ o000, - - - - - 2,00 GB  E100-8 - RAIDS(3D...  Extarnal, ..
Selected: 0 of & Edit Label
iting: 0 @ In Pro ) Failed: 1
36
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= External storage — External Volumes view

— Virtualized Volume with their external LDEV IDs and
configuration on external storage

VHitachi Command Suite 7 / HITACHI

File , Adions | Tools = Help | Logged in as: Systermn

Dashboard Resources Tasks & Alerts Administration

A Summary

Mo, of Internal Vols Total Internal Gapadty 12,00 GB

Internal Yolumes External Yolumes

£ Filier (Jon (2)0ff | SelectAll | | Calumn Settings Rows/page: | 30 | w |I||E| Pager 1 /1 \IHI|

Available External Yolumes

Ext

volurme &  Label Storage Serial Mo. Host WWN Port etz LUN Capacity ey RAID Level | Yolume
Sy Group Group Attribute

NSCE.. 80061 EXSP_RA.. S0.06.0E. CL1-A, C.. ExtGrpl 0004 2,00 GB | 1-1-1 RAIDS(3... = CVS

N 80061 E¥SP_RA.. S0.06.0E. GCL1-A, €. ExtGrpl 0008 2,00 GB | 1-1-1 RAIDS(3... = CVS

NECS, 80051 EXSP_R. 50.06.0E., | CL1-A, C..  ExtGrpl oong 2.00 GB | 1-1-1 RAIDS( cvs

uscs.  sonsl E¥SP_RA.. S0.06.0E. GCL1-A, €. ExtGrpl 0007 2,00 GB | 1-1-1 RAIDS(3... = CVS

NECH.. 80061 EXSP_RA.,  S0.06.0E.,  GLL1-A, G,  ExtGrpl oo0g 2,00 GB | 1-1-1 RAIDS(3.,, | CVS

Wuscs.  eooel ENSP_RA.. S0.06.0E. CL1-A, .. ExtGrpl 0003 2,00 GB | 1-1-1 RAIDS(3... = CVS

Selacted: 0 of &

37
.
= External storage — Available External Volumes
Fila | Actions | Tools | Help
4 4
Resources Tasks & Alerts Search Administration
A Summary
Mo, of Internal Vols Total Internal Capacity | 12,00 GB
Internal ¥olumes | External Volumes MEEEEHENCESIGIGEIRTIITT-
A Filter (Jon (o)Off | Selectall | | Column Settings Rows/pager | 30 | v || W || ¢4 | Pags: I
Bt Host Parit ol
volume 4| Label Storage Serial No. Host WWN Port o LUN Capacity anty RAID Level | ¥OIUMe
Group Group Attribute
Systemn
HEC 80061 EXSP_RA.. | 50,06.0E..  CL1-A, C.. | ExtGrpl oooo 2,00 GB | 1-1-1 RAIDS(3... | CWS
HECS, 80061 ESP_RA..  S0.06.0E.. CL1-A C.. ExtGrpl o001 2,00 GB | 1-1-1 RAIDS(3... = VS
i uscs 80061 EMSP_RA..  SO0,06.0E.. CL1-A, C..  ExtGrpl oo02 2,00 GB | 1-1-1 RAIDS(3... | W5
Wuscs.  sooel EXSP_RA..  50,06.0E.. CL1-A, C... ExtGrpl o003 2,00 GB | 1-1-1 RAIDS(3... = CWS
@oscs. | sooer ESP_RA..  S0.06.0E.. CL1-A, C.. ExtGrpl o004 2,00 GB | 1-1-1 RAIDS(3... | VS
iuscs..  sooel EXSP_RA..  SO0.06.0E.. GCL1-A, C..  ExtGrpl 0005 2,00 GB | 1-1-1 RAIDS(3... = W5
Wuscs.. | sooel EXSP_RA.. | 50,06.0E.. CL1-A, C...  ExtGrpl 0006 2,00 GB | 1-1-1 RAIDS(3... | CWS
Selectad
© 1n Proar
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Data Migration

= Universal Volume Manager does not migrate any data
between volumes; it just maps the external volumes
within VSP.

= When the mapping of external volumes is complete, all
Hitachi software can use the external volumes.

= For migrating data from internal to external or vice versa,
the following options are available:

— Hitachi Tiered Storage Manager

- Nondisruptive data migration

- Recommended tool for migration with external storage
— Shadowlmage In-system replication

- Application downtime required for data migration

- Primary purpose data replication

39
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Module Summary

= Demonstrated how Universal Volume Manager is used to
manage tiered storage

40
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Module Review

1. What is the procedure to set up the physical link for a
Universal Volume Manager operation?

2. What is the size of an external volume that can be
recognized by Universal Volume Manager?

3. What is an external volume group?
. What does the Inflow Control attribute define?
5. What does the I/O Cache mode attribute define?

I

42
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10.

Hitachi Virtual
Partition Manager

Module Objectives

= Upon completion of this module, you should be able to:

Describe how Virtual Partition Manager enables the logical
partitioning on Enterprise storage systems

List the operations supported through Hitachi Virtual
Partition Manager

Create new Cache Logical Partition (CLPR)
Assign resources to CLPR

Delete cache partitions

Use cache partitions in other program products
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Virtual Partition Manager Overview

= Hitachi Virtual Partition Manager enables data center
administrators to perform logical partitioning of cache and
disk capacity, including external storage, on the VSP to
create independently managed cache partitions.

= These logical partitions help maintain quality of service
by acting as dedicated cache resources that are
independently managed and reserved for specific
applications.

= Benefits:

- Assures quality of service

- Storage resources optimized to application and business
requirements

Assures Quality of Service

Virtual Partition Manager dedicates resources (for example, cache, disk) for
exclusive use by specific applications to maintain priority and quality of service for
business-critical applications. You can secure and restrict access to storage resources
to ensure confidentiality for specific applications. You can also use Virtual Partition
Manager to adjust data storage resources dynamically to satisfy changing business
requirements.

Storage Resources Optimized to Application/Business Requirements

Virtual Partition Manager allows customer to match data to appropriate storage
resources based on availability, performance, capacity and cost. It improves
flexibility by allowing dynamic changes to cache partitions while in use.
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Hitachi Virtual Partition Manager
Overview

Overview

= Cache Logical Partition (CLPR)

— The cache logical partition function allows you to divide the
cache into multiple virtual cache memories, to lessen I/O
contention.

— CLPRs can be defined by using Storage Navigator program.
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Hitachi Virtual Partition Manager
Cache Logical Partition

Cache Logical Partition

= Created to guarantee cache resources to LDEVs on a specific parity
groups
= Created due to performance reasons
= Consists of:
- Cache (not shared with any other CLPR)
- Parity groups (that can use the cache in the CLPR)
= Cache in a CLPR is not shared with any other CLPR.
= Minimum cache size is 4GB for a CLPR.
- Can be increased dynamically, in increments of 2GB
= By default, all cache is allocated to CLPRO.
- Can create 31 new CLPRs
= Creating a new CLPR involves:
- Reassigning cache from CLPRO to the new CLPR
- Reassigning parity groups from CLPRO to new CLPR

= Deleting a CLPR moves the resources (cache and parity groups)
back to CLPRO.

= Use example

Host A ” u Host B Host A
- aE---f--

I -
|
: [ Cache [ ] : 1 [ Cache
|
(8 I o s I 0000
L e e e = — = — — —
If Host B load is low, Host A can Although Host B load is low,
use a large portion of cache. Host A cannot use the cache

assigned to CLPR of Host B.
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External Storage Virtualization and Cache

External Storage Virtualization and Cache

Full Cache Early release
Management | of Segments

Cache Mode Disabled

For random reads, data still passes through the internal storage cache. The use of the
cache management MRU/LRU (Most Recently Used/ Least Recently Used) queues
and sequential prefetch are disabled in “Cache Mode Disabled”, so that these data
blocks do not remain in cache for further reuse. In the case of random writes, data
blocks are written to internal cache and then out to external storage, just as with
internal disks, but the write operation complete is not reported to the host until the
data has been written to the external storage device cache.

Cache Mode Enabled

For random reads, the use of cache management MRU/LRU queues and sequential
prefetch are enabled and can benefit older storage technology. In the case of random
writes, data blocks are written to internal cache, a write operation complete is
returned to the host, and then the data is written to external storage, just as with
internal disks.

Sequential Operations

For sequential read or write patterns, I/Os are never subject to the MRU/LRU
system (whether stand-alone storage or with UVM). These are handled in bursts,

with a number of cache slots being allocated for the duration of the operation and
placed in the free queue when complete.
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External Storage — How Much Cache?

External Storage — How Much Cache?

= If you add the same cache to the internal storage system,
then:
— It will get expensive $$.
— The cache in the external storage will be underused.

SAN
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Hitachi Virtual Partition Manager
How Much Cache to Allocate in Internal Storage?

How Much Cache to Allocate in Internal Storage?

= Why not use the external cache for read hits?
= Limit the CLPR size to force high level of read miss

= Configure enough CLPR space to accommodate the
normal write ‘working set’

Applications with Write
component need to be Cached
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A Sensible Suggestion — Rule of Thumb

A Sensible Suggestion — Rule of Thumb

Retain this for
Read Cache
and ‘normal’

write pending

activity

|
B
|
B
N
™~
|

Av. Write Pending
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Guidelines

Guidelines

» For scenarios where workload analysis data is not
available, the Cache Mode should initially be set to
Disable. Then after workload analysis, it can be changed
dynamically to Enable.

= For SATA or FC disk used for archive or backup storage,
Cache Mode should be set to Disable.

» The cache on the internal storage has a major impact on
the performance of the external storage, especially the
write operations that take advantage of cache in the
internal storage.

1"

@Hitachi Data Systems HDS Confidential: For distribution only to authorized parties. Page 10-9



Hitachi Virtual Partition Manager
Specifications

Specifications

# |  ftem | _______ Content |

1 Maximum number of CLPRs 32
2 Minimum unit of CLPR Parity group
3 Change unit of CLPR Increase size by 2GB
4 CLPR Capacity 4GB - 512GB
5 Support emulation type All Open types supported by Hitachi
storage systems
6 Max number of CLPRs 32
LUSE Supported
RAID Level All Open types supported by Hitachi

storage systems

12
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Hitachi Virtual Partition Manager
Operations

Operations

= Can be performed from Hitachi Storage Navigator
= The operations include the following tasks:
— Create new CLPR
— Migrate (cut) resources (cache/parity groups) to new CLPR
— Move resources from existing CLPR to another CLPR
— Delete CLPR

13
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Hitachi Virtual Partition Manager

Operations

14

= Validate the License Key

V Hitachi Storage Navigator

File Go Help

License Key

I License Key

30 minute(s) remaining in session Reset IO I; Logged in as: maintenance

A

Product Mame Key Type Permitted ¥olumes | Termidays) S‘Ig;us
e
¥ Universal Replicator for Mainframe Permanent 200 TE(O TB)Y Installed({Disabled) ;I
7 Universal Yolume Manager Fermanent 200 TB(O TB)Y Installed
e Mirtual LvI Fermanent 200 TE

S virtual Partition Manager

FPermanent

Unlimitad

7 Molume Shredder Fermanent 200 TE
¢’ Compatible XRC Fermanent 200TEDTE) Installed J
‘¥ Disaster Recovery Extended Permanent Unlimited Installed{Disahled)
t¢* Wolume Migration Y2 Permanent 200 TE Installed
= Comnatinle Hiner PAY Permanant Uinlirniter Installad =l
License Install Mode # KeyCode " File € Ayailable
KeyCode I
License Capa
23718 .
FileName I Browse
License Status & Enable € Disable Set
Install Remove |
Apply Cancel |

Before you start VPM operations, ensure that the license key is installed.
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Operations

15

= Launch Virtual Partition Manager

User Mansgement »
Security »

Ervironrmental Setkting » Edit Storage System
VSP[S/N:53032) Edit Information Display Settings

[ Tasks

[Breports Storage System N SHMP Information...
» B components Storage System TVI Partition Dafinitian... N I
D@Danty Groups| -

oo { Hitachi Storage Navigator

» [ pacls

» By Ports/Host ar File  Go Help Qzl Logged in as: maintenance Q

* [EhExtermal stor Partition Definition

[ Fartition Definition

Logical Partition

M, | Iterm | CacheiMum. of CLPR =) | Mum. of Resources |
0| Storage Pattition | 110 GB (13 | 3 |

Storage Navigator > Settings > Partition Definition
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Operations

= Filter Parity Groups based on CUs
[License Key || SNMP information || Email nformation| Partition periniion [ NN

[} Fartition Definition

Cache Logical Partition CU: AllCUs I Select CU I

| ) Subsystem Mo, Resource Type Address Properies
o001 Farity Group 1-1 805.21 GB RAID: =~
noooz Farity Group 1-2 805.21 GB RAIDE
00003 Patite Groun 1-3 ans 21 GR RAIN?
0oons F:
00D0R Pz I Select CU
nooor ) | E— |
1| @ Al CUs
Page : |1

" Specific CU

Detail For CLPR in Subsystem LDKC IDD - |
CLPR Name : ICLPRD cu: IDD v |

Cache Size :

" Unallocated

|1 10 e l
Cache Residency Size : ID.D V l Set | Cancel |

Num. of Cache Residency Areas : |1 B384 {0 - 16384)

Apply | Cancel |

16

Specify how you want to view information in the CLPR resource list. In the Select
CU dialog box, choose one of the following:

¢ All CUs: Shows the information about all CUs on the CLPR resource list.

* Specific CU: Choose specific LDKC and CU. This shows only CLPRs from the
selected CU.

* Unallocated: Shows information about only the CUs unallocated to CLPR on the
CLPR resource list.
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Operations

= Create CLPR

I Partition Definition

[ Fartition Definition

Cache Logical Partition

Cache Logical Partition CU:AllCUs

m—

SelectcU | I

J Subszystem
=8
@ o0 Create CLPR | Subsystem
=& CLPR
Error; Detail

CLPR Name :

Cache Size :

Cache Residency Size :

Num. of Cache Residency Areas :

17

Ilo | Resource Type |

Address | Froperties

4

| 7]

Page: I vlr1

Previous

[ wer |

Detail For CLPR in Subsystem

[pev_voumes
18 ~| GB-10668)

0o ~| 6B(0.0-0.06B)

0 (0- 16384)

Apply Cancel

Specify the following information for the new CLPR:

* CLPR Name - Type the name of the cache logical partition, in up to 16

alphanumeric characters.

* Cache Size - Select the cache capacity. You may select from 4GB to 508GB, in
2GB increments. The default value is 4GB. The size of the cache is allocated from
CLPR 0, but you must leave at least 8 GB remaining in CLPR 0.

* Cache Residency Size - Select the cache capacity. You may select from 4GB to
508GB, in 2GB increments. The default value is 4GB. The size of the cache is
allocated from CLPRO, but you must leave at least 8GB remaining in CLPRO.

* Num of Cache Residency Areas - Type the desired capacity for the Cache
Residency Manager area. The range of values is 0 to 16384 and the default value

is 0.
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Operations

18

= Move resources to new CLPR

I Partition Definition

Cache Logical Partition CU: All CUs Select CU | I

| Subsystern b Address
BEi GLPR 00001

(=0 07 : Dev_Volumes

[ Fartition Definiti

FPropeties

CU: AllCUs Select CU

Resource Type | Address | Properties

4 Cache Logical Partition
. Subsystem Mo, |
Page: I1 E-&) CLPR
% 00: CLPROD
) ) Delete CLPR
Detail For CLPR in Subsystem

Paste Resources

|

4] |
Page: ~ ] Previotis Next
Detail For CLPR in Subsystem

Cache Residency Size : 0o

CLPR Name : CLPRO

Cache Size: g4 -

Cache Residency Size : 0.0 - CLPRNama: |Dev,vmumes
Num. of Cache Residency Areas : 16384 Cache Size : 5

Num. of Cache Residency Areas : o (0-16384)

~| GB(4-106GB)

| GB (0.0 - 0.0GB)

Apply | Cancel |

Select the Parity Groups from the source CLPR and paste in to the new CLPR.

When moving resources to and from cache logical partitions:

* You can move resources only within the same CU.

* All interleaved parity groups must be in the same CLPR.

¢ LUSE volumes cannot be set across more than one CLPR.

e If a parity group contains one or more LDEVs that have defined Cache Residency
Manager extents, you cannot migrate that parity group to another CLPR.
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Hitachi Virtual Partition Manager

Operations
= New CLPR with Parity Groups
[} Fartition Definition
E)Suhgystem Mo, Resource Type Address Properies
EHE CLPR 00001 Parity Group 1-1 805.21 GB RAID5(3
(& 00: CLPRO 00002 Parity Group 1.2 805.21 GB RAID5(3
00003 Parity Group 1.3 805.21 GB RAID5(3
00004 Parity Group 14 805.21 GB RAID5(
00005 Parity Group 15 805.21 GB RAID5(3
1| | ol
Page: |1 & l 1 Brevious | |
CLPR Name : IDev_Vqumes
Cache Size: 16 ~| GB(4-106GB)
Cache Residency Size : 0.0 - GB (0.0 - 0.0GB)
Num. of Cache Residency Areas : |u (0- 16384)
Apply Cancel
19
Click Apply to create the new CLPR.
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Operations

= Delete a CLPR

Hitachi storage Navigator - IP:10.129.2.137 - 5/N:53032 - D/N: -

Hitachi Storage Navigator __

File Go Help 30 minute(s) remaining in session. Reset IOI; Log

Partition Definition

[ Fartition pefinition

Cache Logical Partition

') Subsystem PO, Resource Type Address

E@ CLPR 00001 W-WOL (00:04:10%) 2103
% 00 CLPRO aoooz W-WOL (00:04:11 Xy X2104
W-WOL (00:04:1F ) X2118

01 Cpaas (00003
Delete CLPR
Paste Resources

dl

Page: |1 v|.'1 Brievipus | N

Detail For CLPR in Subsystem

20

Before deleting a CLPR, you must first migrate resources from that CLPR to CLPRs
that will not be deleted.
CLPRO cannot be deleted.
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Hitachi Virtual Partition Manager
Module Summary

Module Summary

21

Described how Virtual Partition Manager enables the
logical partitioning on Enterprise storage systems

Listed the operations supported through Hitachi Virtual
Partition Manager

Described steps to create new Cache Logical Partition
(CLPR)

- How to assign resources to CLPR
Described steps to delete cache partitions

Explained how to use cache partitions in other program
products
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Hitachi Virtual Partition Manager
Module Review

Module Review

1. Define SLPR and CLPR.

2. The Virtual Partition Manager is a performance enhancing
tool. (True or False)

3. What is the difference between the Storage Administrator and
Storage Partition Administrator?

4. The SLPRs function independently from each other including
cache destaging. (True or False)

5. SLPRs and CLPRs can affect performance of each other.
(True or False)

6. What is the maximum number of SLPRs that can be defined?

7. What is the maximum amount of cache that can be assigned
to a CLPR?

23
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