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» Appliance Management
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> Business Copy EVA

» Continuous Access EVA
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Storage Management Appliance

> Features/Benefits

o Simple, unobtrusive management of storage elements

o High SAN performance and availability since appliance is out of the
data path

o Support for mixed heterogeneous platforms
o Web-based, centralized user interface
o Proactive automated responses to monitored events

o Customer deployable and customizable scripts for policy-based
automation

o Support for popular virus & data protection software
o Customer restore CD




Storage Optimization Strategy

Server Level

S 7 o ' SAN Fabric Level

-
Open SAN Manager
.

Tl

Push as much functionality as possible to SAN
fabric level to optimize customer benefits

Storage Level




Management Appliance - Generation 1

»Components

o Based on a ProLiant
rack-mount server

o 733MHz processor
o D512MB memory

o 10/100 Base-T NIC
o Two 186GB disk drives - hardware mirrored
- CDROM

o Two FibreChannel adapters

o Remote Insight Board

o Modem




Management Appliance - Generation 2

- Components
o 2U Form Factor
o 1.13+ MHz

microprocessor
o 16B memory
— 1. 1.44 MB (3.57) Floppy Disk Drive 5. Unit identification button and LED
Y 2 10/ 100 NICS 2. Latching Mechanism (for easy in rack server identification)
. . (facilitates easy hood removal) 6. Two 1" Wide Ultra3 SCSI 18.2GB
3. 24x Max CD-ROM Hot Plug Hard Drives
Y TWO 186 B d IS k d r‘ ' VZS (with easy front ejection removal) 7. 2U Form Factor

mirrored with hardware o= hov senersats
o CDROM
o Two Fibre Channel adapters
o Remote Insight Lights Out Edition (RILOE) board



e N\anagemehT Appllance - Gener‘aTlon 3

- Components
o 1U Form Factor
. — 3
microprocessor
2GB memory
o 2 Gbit NICs
o Two 72GB disk drives

o CDROM
o Two Fibre Channel adapters

o



Logging in o the Appliance

o T P s i e METE

Browse to
o http://SMAXXXXXXXXX

Older versions used port 2301

Click on splash screen, if visible
to continue to login screen

Later versions display Windows
username/password dialog box

Connect to

Connecking Ec

User name:

Password:

[CIremember my password

Be (& You Fgurtes Jook e

ﬁ _ﬂseam [afFavoes | Bhstory 1._5'?';;-5._-‘
52301/

= s
welcome to a mew era of
The SANworks " oo B . vide storage

rage rrea
operating rity and ility af hosting a variety of i
completely operating-system n 'making it compatible with a variety of host-independent platiorms.

ey

pplianc

Fle Edit View Favortes Tools Help

/3 SWMA31K045 - Compaq WBEM Login - Microsoft Internet Explorer proyided orpor =[al x|

GEak - = - (@ (2] 7Y | Qsearch Ggravones (Hrsory | B S B - =
: "

Account Login

This is a private system. Do not attempt to login unless you are an authorized user.
Any authorized or unauthorized access and use may be monitored and can result in
criminal or civil prosecution under applicable law.

You are being prompted to provide login account information for SWHMAITKO45.

Namefadmimaustor | Flease provide the information requested and press the OK button to camplete the login process.
RN, e e it il eyetary ansgenant et st
(OpenSANManager) or the Device Home Page if this login was manually initiated

ok | Erase | Enter Name and Password.
The Password for a login account may be thanged at any time by an Account Administrator

adiress [E] ri= yString= =] @oo [Junks )
\ ~ Compagq Web-Based Management
B compaa)
SWHMAITKD45
= 192.168.0.60
Login Account: anonymous Thursday, July 19, 2001 3:42:17 Pi
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hp OpenYiew
storage management appliance

Kinor

Appliance Mame:

crush
di
g Help
Maintenance Manage Tools Metworl: Licensing Motification Automation Remote Access Diagnostics
Settings
Yiew and configure all the Features, options, and services available on the HP Openview Storage Management Appliance.
Maintenance Users

Configure and maintain the Storage Management
Appliance.

Discovery
Configure discovery service, operations, and
setkings.,

Manage Tools
Conkrol applications and services on the Storage
Management Appliance,

Licensing
Manage software licenses,

Automation
Automate storage managerment kasks,

Diagnostics
Test email and SMMP trap settings.

B D 1k 40

Create, modify, and delete Storage Management
Appliance users,

Groups
Import, modify, and remoyve Storage Management
Appliance groups.

MNetwork
Manage essential network properties and settings,

Notification
Configure and manage event notification settings,

Remote Access
Assign and maintain inter-application passwards,

@ Dane

‘3 Local inkranet




Passwords

» Passwords enable access to
o Web agent — administrator/administrator

o MA operating system — administrator/adminxxxxxx
0 "xxxxxx" = Last six digits of serial number, reversed

o RILOE/ILO board — Administrator/"on tag"

Note

Passwords are case-sensitive — Alphabetic character in MA
password must be upper case.



Management Appliance Software

soft Internet Explorer provided by Hewlett-Packard

> Bas i C f u nc 1_ i O nal i Ty: a[ ,,n iew ﬂrﬂl]managemel)ll iance - M ES e e vt s ' - O
o OpenSAN Manager

B tt ing Sta t o E Tools
') uuuuuuuuuuuuuuuu Managemer £ =]  Comprehensive suite of storage
Notification Utility
devices in wour stora Qe ervironment. visit Frequently.

o Appliance Manager
o Automation Manager' Wt 0 P i ot g Hnaganen Apkanc. TheFoloig ks el you et it
g;n ;;Lf ;;; T
o HSG Element Manager ' B M. o
o Command ViewEVA | &=

[
[&] pore [T e

- Optional
o HP StorageWorks Secure Path Manager
o HP StorageWorks Business Copy
o HP StorageWorks Continuous Access EVA
o HP OpenView Storage Area Manager



Management Appliance Software

»> MA Operating System
o Customized version of Windows 200x Server

o Allows communication between FC storage and Ethernet
hetwork

o Supports
- Peripherals — NIC, HBA
MSDE — SQL version
FC combo drivers
RILOE software
ELM server — Web server



hp CpenView
storage management appliance

0N i Lz

MA Management

Settings
Yiew and configure al the features, options, and services available on the HP Opentiew Storage Management Appliance.

a0 Notification
Caonfigure and manage event notification settings.

> Accessed via web browser

» Interface to
o Customize system installation|; e

o Install and set up
SAN applications

o Upgrade system components
- operating system and drivers

o Launch other installed SANworks applications

» Install and Uninstall applications
o Installation Services

o Previous Installs — displays list of installed packages or
updates



MA Management

hp CpenView
storage management appliance

‘ . s . ; o E:
) fus Help E
Maintenance Users Discovery Groups Manage Tools Metwaork Licensing Motification Autornation Remote Access Diagnostics

Appliance Mame:
crush

Settings

Maintenance
Configure and maintain the Storage Management Appliance.,

View Appliance

Install Software Remove Software Date/ Time

properties

Set the date, time,
time zonhe

G

Install or update Storage Management
Appliance software,

Shutdown

Shut down or restart the Storage
Management Appliance now or at a scheduled
time,

Remave Storage Management Appliance
software,

Backup
Back up the Storage Management Appliance
and application data.

Set the date and time an the Storage
Management Appliance,

Restore
Restore the Storage Management Appliance
and application data,

Language Mail Server Locate Appliance
Change the language used by the Storage Set the Mal Server used by the Storage Turn on light ko locate the Storage
Management Appliance, Management Appliance. Management Appliance,

N

Ve S e.‘- O r' r'es e.‘- Login Message RiLO

%

Customize the login window for the Storage Remately manage the Storage Management

A d m i n i 51. r. a.‘. O r. Y Management Appliance. Qgg:i;:'lca using its Remote Insight Lights-0Out
password

- View/configure
network properties

- Restart or shut down Appliance

- Rename the Management Appliance

~ Start/Restart Appliance applications

~ Backup and restore MA configuration files




Notification Utility

- Centralized notification for all MA applications to:
o Receive requests from applications and sends notification alerts

o Support Event logging, SMTP, SNMP, and command line launching
operations

hp OpenView

B Status: Minor Appliance Name:
crush

Settings Help

Groups Manage Toals Metwork Licensing Motification Automation Remote Access Diagnostics

Maotification

The devices and tools listed below can generate events. To configure event notification, select a device or tool and click Events.

Search:|Type V|| || P Go | |:“:|

TG ETTIETIL..
Storageiarks
[] Subsystem HSG RAID ZG03007726_7G9341384..
Controll...
Storagevorks
[] Subsystem HSG RAID ZG13801475_7G1380144...
Controll...
Storageiarks
[ Subsystem Enterprize DemoHSY
Wirtua...
Storagetvarks
[ subsystem Enterprize TargetHSV
Wirtua...

| Tasks

£4

\j Local inkranet
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Notification Utility

> Uses notification policies to parse application
requests, audit policy filter, deliver
notifications. You can

(0]

o

(0]

(0]

Notify users or groups via email orSNMP
Log application events to the Windows Event Log
Launch scripts or applications to perform maintenance

Generate SNMP traps and target the results to
various machines

Create groups of users to be notified

Track the following events
- Notifications received from SANworks applications
- Policies triggered
- Notifications sent to customized list of users

Use policy-based distribution lists based on severity,
program, time (daily, weekly, monthly)



Automation Manager

~ Automation tool with fundamental monitoring and reaction
capabilities which can be tailored to a custom environment

- Create and integrate cause and reaction scripts tfo automate
storage area network procedures that usually require human
intfervention.

o Run and manage predefined policies
o Predefined scripts and user-created scripts - use Perl and Command

Scripter
Policy
Event Action
Parameters Parameters
Polling Interval Host
Host When
When Alert
Alert




Automation Manager

Manage storage operations

(o]

Operations — View, add, manage
storage policies or schedules

Scripts — View, import, export, modify
user-defined Perl scripts

Hosts — View, add, or remove hosts on
which storage policies run

Reports — View and print status
reports about storage operations

Agents — View/download an agent to
hosts on which scripts reside

Notification — Set up different
notification types for Automation
Manager events

Online Help — Use HTML Help for
detailed information on Automation
Manager

Compaq SANwerk -l
Automation Manager | W appiance; W Refreshad last atb:
s

AMADZ 1 TREI4KN2T 10 Jun 2002 11:45:07

Operations 7
Add Policy | Add Schedule. Fofresh Deieta | 91up:| Festart | Peuse I Confinua |

This page sllows you to add a Palicy /Bchadule, Dalate, Stop, Restart, Pause, or Continue any schedulad
Palcy/Schedule.

Clzk the Oparation Mome o vew detaiad sformaton for that aparation,
Click Rafrash to update Operaton's status.

r Operation Name Btatus

20



License Manager

- Allows software licenses
management through a
license manager server

~ Allows software licenses
to be available on the

network instead of being
tied to a particular machine

- Functionality:
o Add licenses
o Modify or remove licenses
o Upgrade licenses
o View license use

o Combine or separate licenses

Camping Sbwoin
Opan SAN Manager
; =

mmmmmmmmmmm

o Redirect an the license of an application to another license user
o Control the Storage License Server by starting, stopping, or

restarting the service

21



Management Agents

Remote diagnhosis of
Management Appliance
using HP SIM 7 Sl
SIM Agents collect data| ===
o Foundation Agents —
For the host W::“
o NIC Agents — o it
From NIC ke
o Server Agents — PR,
From server and
Service Access Board %
0 STor'age Agen‘rs _ FF'OY\'\ FC lm T

Summary "ﬂ
[ CRUSH: hp Openiiew slorage managemaend applance

Contact fsamation; A

LI

15101 232148
172271081

Lacalion:
W A ddanss;

o e W

hanent Vses;

bgn lmoyl

- Faded ar Degraded Rams

Caegay
Racrany

S % larniintrna:

switch, drive array, SCSI, and
IDE

Web Agents — Converts
information to HTML

22




User Activity Logs

~ Provides — e
Cosn 5"_“" gt o
o Date/time of event = |Siiiie
B g S Fstcrh
0 User‘ name relaTed to event -?azfm_ﬁ SAFASNILLE =08 Juiv R00T
o Application in which event | “eeic | e e T T
occurred R o, S T e —————————————
2B tagem s e I.EMQZ:;::: SrnETALA AgphanzeManage Laqied M
o Activity or event e o S| oo
. . E r::'::n LG ﬁ;?f " acmnairabor ApplancoManager SuCcesshal metwerk card changn
> User' ACTIVlTy Log are e = “"umﬁ:’&;‘:EE*i‘f»‘:nﬁjﬁﬁ&iu—"Lé'u';h-l‘l'-h'
o User activities :
Log in OSM
Log in Appliance Manager gy

Changing system password

Modifying DNS or host file
Starting/restarting a service

Changing MA name

Changing system date and/or time
Changing time zone

Shut down/restart appliance

Back up/restore Management Appliance

o System activities — Auto-purging files older than six months

23



SNMP Traps for Enterprise Managers

» Management Appliance sends
"SNMP" traps with a MIB to
Enterprise Managers (i.e.. CIM-XE,
Tivoli, etc.).

» User of an Enterprise Manager
creates a Management Interface
Module to interpret the MIB sent
by the Management Appliance.

24



Integrate FC Switch with Appliance

> Telnet to switch, login as admin

» Use cfgshow to show current snmp config
o 6 community entries; 3 RO, 3RW

» Use cfgset to set correct community and ip
address for appliance

» Generate a trap to have the switch show up in
appliance interface
» Removing an unused GBIC will do this



HSG Element Manager

» Shipped with Management Appliance, adds Web enabled
G80/660 element manager

» Adds SWCC equivalent functionality to the Management
Appliance:
o Support ACS 8.5F/S/P/L (and higher)
o Support for RA/MA enclosures
o Launchable from Open SAN Manager
o StorageWorks Command Console 3.0 compliant
o Presents logical storage views
o Manage up to 25 HSG pairs



HSG Element Manager

hp StorageiWerks

| W Status: W Appliance:
hsg element manager

® Failure CRUSH
16.101.232.149

(=]
LB HEG Metwork

5 fl mescns HSG Element Manager

-- ! NASS000 Submit | | ? |

Introduction

The hp StorageWworks hsg element manager is the application used to configure, manage, and
monitor your hsg subsystem and subsystem resources using supported browsers. Use the tree in
the pane to the left to navigate within your hsg network and begin managing its subsystems.

Product Yersion: UI %1.0F Build_20030821

Configuration Info: COMLib W1.0F-Build_20030821
HSGLib %1.0F-Build_20030821
SCSILb Y1.0F-Build_20030821

Default Monitor Interval: |30 ' seconds
Default Rescan Interval: |5 | minutes
Automanage: } Enable (# Disable

El Dane

8 %J |ocal intranet
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Command View EVA

» Part of OpenView Storage Operations Manager (OVSOM)

» An EVA is managed through Command View EVA
(previously HSV Element Manager), a device management
application with a graphical user interface that runs on
the Storage Management Appliance/Management Server
and that is accessed via a Web browser.

> Up to 16 Enterprise Virtual Array storage systems (16
HSV1xx controller pairs) can be managed by a single
Storage Management Appliance in a given SAN.

28



Command View EVA

2} WCOEYAD1: HSY Storage System - Microsoft Internet Explorer provided by Hewlett-Packard =10l x|
W= Back -~ =p - @ it | @Search [35] Fawarites @Media @ | %v = % - ”| File Edit “iew Favorikes Tools  Help ‘
Address IE http:fi141.56,.122,95: 2501 ResElkCpgFusion j Peo

= e e P s o K e o= el M o D =
hp StorageWaorks W Appliance:

E_ommand view eva WCOEYADL 141.36,122.95

3 Virual Disks HSV Storage Network Properties

3 Hosts Discover | ? |

1 Disk Groups

=M Hardware HSV Storage System MNetwork Properties

B Rack 1
= MName: HSY Storage System Network
Controller Enclosure
. Total HSY systems: 1
wd Disk Enclosure 13
; Total storage space: 4644, 27 GB
1w Disk Enclosure 12
Storage space used: 3002.20 GB
wwd Disk Enclosure 11 .
Available storage space: 742.06 GB
wwd Disk Enclosure 10

1w Disk Enclosure 3
wd pisk Enclosure 8
1w Disk Enclosure B
1wl Disk Enclosure 5
wwd Digk Enclosure 4
wwd Disk Enclosure 3
wd pisk Enclosure 2
i Disk Enclasure 1
=B Rack 2

1 Unmappable Hardware =
4| | *

l_ l_ l_ |4 Ineernet v

29



Creating a Disk Group

2§ WCOEYAD1: HSY Storage System - Microsoft Internet Explorer provided by Hewlett-Packard - O] x|
dBack + = - ) a4 | @search [GelFavorites @Media (% | B+ Sh B - ®| Ble Edt  View Favorites Tools  Help |
Address @ http:/f141.36.122,95: 2301 /ResEltCpgFusion j aEn
Links | JHardware [ |Software | JParts [ ]org [ JDocs | JKundem [ Tools [ Personal [ |Compag @BBN @GRC

hp Storage\Works W Appliance:

gommand view eva WCOEVADL 141.36,122.95

HSY Storage Metwark Create a Disk Group Page 1
=88 Evani-weissach Finish | Adwvanced options | Cancel | 7 |

= Wirtual Disks

Complete this step and click Finish to create a disk group in the simplest way
53 Disk Groups possible, If you'd like maore control over the creation of your disk group, complete

] the step and click Adv Options instead.
EHER Hardware

=B Rack 1 STEP 1: Enter a Name
“ B8 Contraller Enclasure Enter a name for wour disk group.

Eud Disk Enclosure 13 Test Q
+Huwd Disk Enclosure 12

) wwd Disk Enclosure 11

#uwd pisk Enclosure 10

i+ Disk Enclosure 9
4
[
[
[
[

vwwd Disk Enclosure B
7 wwd Disk Enclosure B
v wwd Disk Enclosure 5
Juwd Disk Enclosure 4
7w Disk Enclosure 3

30



Adding Disks to a Group

3 WCOEYAOL: HSY Storage System - Microsoft Internet Explorer provided by Hewlett-Packard

o =] 3

=Back - = - Zh ot | Q5earch (G Favorites  SPMedia @l BN S

Address I@ htkp:ff141.36,122,95: 2301 fResElkCpgFusion

b3

Eile Edit W“iew Favorites Tools  Help

j @GD

Links [ IHardware [1Software [(JParts (Jorg (Docs (CJKunden [(Tools [IPersonal [(Jcompag @&)BBN &]GRC

hp StorageWarks
command view eva

W Appliance:
WCOEVADL 141.36.122.95

HSW Storage Metwark Add Disks to Disk Group
=88 Evani-weissach

_ Add disks | Cancell ? |
9 Virtual Disks

E{T) CAE Enter the number of disks you wish to add (up to a maximum of 84
ET CAX = a

E Hosts )
EH= Disk Groups

=8 test

ks & Diskgroup-CAE
F{]  Ungrouped Disks
E{T Hardware

@ Done

l_’_|_|0 Internet i

31



Predicting the Future

e
Command View roadmap

* CV 3.2 July (supports 3.020 new features)

» CV 3.3 Sept (supports Appliance and
Windows 2003 customer server)

» CV 4.0 Dec (possibly tied with VCS 3.030)
« March 2005 SMA EOL



Predicting the Future

File

VMiew Tools

Help

Command View 4.0

e an.

LAY

110 Sirn Bois

----- '_'|. i Custorm Folders
E- | Disk Groups

E—} % Default

i _] Ungrouped Disks

El-]-_| Hardware

EE-_EH Hosts

B} (] virtual Disks
EF_} 1 poize wDisk 0
E i Boise vDisk 1

Lo D Boize WDizk 1 Snaptho

Im

mMmmand

.ﬁ‘ HSV110 Sim Boise Properties

aeions > () )

)

Initi alize

Uninitialize

Laoad Firmuare

Shut Croven

Hal number:

Edit Properies

‘Honal state:

Frint

AP

HEW110 Sim Boize
SO005-08R4-0000-CCFC-0000-0000-0000-0000
£005-08B4-0000-F&FC-0000-0000-0000-0000
P4229BS9IMNTOGR

\i) Good

|Di5p|a',ls context sensitive help. |

Sevarity

ITime

ISDurce

Mezzage

7).



Predicting the future

Command View Planned Key Features:

v Flexible deployment options

- Application Host (HP-UX, Linux, Windows)

- Windows Management Server

- Storage Management Appliance
v Enhanced Security

- Administrator: Read/Write access

- User: Read Only access
v Management of EVA's across multiple SANs
v Highly available configurations

> Multiple instances can manage the same device
v 6UIL/CLUIL
v Support for VCS v3.010 and VCS v3.020 release

34



Predicting the Future

Command View Planned Key Features:

v Common services that align with replication management

& OpenView Storage Area Manager
= Security
- User Interface
- Licensing
v EVA performance enhancements
= Configure for “real-time" data collection (variable)
- Export to OpenView SAM/Performance Optimizer

v Support for HP Systems Insight Manager

35



Predicting the Future

VCS roadmap

» VCS 3.014 today
- Orphaned PSEG Metadata Inconsistency fix
- Snapclone Performance repair
- Intermittent Unresponsive Drive Handling

- Insulating CA source from CA destination
problems

- VCS 3.020 July/August
- FATA 250 GB drive support
- 300 GB/ 10 K FC drive support
- CA performance enhancements

- VCS407?




Storage System Scripting Utility
(SSSV)



SSSU - What is it?

7 The Enterprise Storage Scripting Utility for Enterprise Virtual
Array is a command line application that allows you to configure
and control HSV controllers.

7 The Scripting Utility is the client side of a client/server
application. The Scripting Utility's server component resides on
the hp StorageWorks Management Appliance.

7 The Scripting Utility announces itself as SSSU, which stands
for Storage System Scripting Utility.

7 Complex configuration requests and operations can be handled
by either the Command View EVA GUI or the Scripting Utility.

7 While initial configuration requests can be handled easily and
expediently through the GUI, repetitious and complex
configuration steps can be scripted and executed through the
character cell interface of the Scripting Utility.

38



Storage System Scripting Utility (SSSU)

7Commonly referred to as SANscript

Tool to issue commands through a shell UL and execute scripts
Scripts to create/modify a configuration

Interactive mode as a command prompt

Configuration commands to add, set, and delete

Capture of a configuration into a script file

v Show command to display configuration

€ € € ¢ ¢

& C:ASanscrpt\SAN script_exe

SAMscript _DEBUG version 2.8 Build 88 on Jun 19 28081 at 18:26:20
EMClientAPI Uersion 1.5 BETA, Build date: Jun 19 2881

MoCellSelected? select manager fraggle uvser=administrator passw=administratop
MoCellSelected> show cell
Cells available on this Manager:

HEU Storage System
MoCellSelected?* select cell "HSU Storage System"

HSU Storage System» add storage Accounting size=12

HSU Storage Svstem> show storage

Storage availabhle on this Cell:
“Uirtuwal Disks“Accounting“~ACTIVE
HSU Storage Sustem

39



SSSU - Installing the Scripting Utility

7 The Scripting Utility is installed from your host operating
system solution kit. See the installation instructions in
the SSSU directory on that kit for details on how to
install SSSU..

7 For your convenience, you may wish to add the directory
containing the Scripting Utility executable to your path,
or copy the executable to a directory already in your
path..

7 The executable file is named sssuor SSSU.EXE,
depending on the operating system environment.

40



SSSU - Starting the Scripting Utility

7 The Scripting Utility is started at a command prompt
window or equivalent.

IMPORTANT: In order to execute the Scripting Utility,
ensure that the password access to the controller (if
enabled) is already set up from the HSV Element Manager
software. You cannot set this password from within the
Scripting Utility.

2 Syntax
SSSU <additional arguments>



SSSU - Implementation

» If the Scripting Utility is started without arguments on the
command line, a generic application "NoCellSelected>" prompt is
displayed on the terminal and input can be accepted.

72 If the Scripting Utility is started with arguments on the
command line, those commands are echoed to the input terminal
and executed, then the utility exits.

NOTE: Commands or object names with embedded blanks
(spaces) must be enclosed in double quotes.

7 Examples
SSSU

This example starts the Scripting Utility without additional
arguments and will prompt you for commands.

SSSU FILE “snap d1.txt”

This example starts the Scripting Utility and executes the file
named sanp d1.txtand then exits. The file extension is not
required with Scripting Utility files, £x7 here is used just an
example.

4



SSSU - Examples

7 Hosts Example

7 For example, o add a host named engineering to the root
Hosts folder:

ADD HOST \Hosts\engineering WORLD_WIDE_NAME=1111-2222-3333-4444

7 Whenever you refer to this host, you must give the full
path. For example, when adding a LUN to this host:

ADD LUN 4 HOST=\Hosts\engineering STORAGE=<virtual_disk_name>

7 If you create a folder structure within the root Hosts
folder, you must include all levels of the folder structure in
your commands.

43



SSSU - Examples

7 Virtual Disk Example

7 For example, to add a virtual disk family named new,_code to the root
folder Virtual Disks:

ADD STORAGE ‘“\Virtual Disks\new_code” SIZE=10
7 This example creates a 10 GB virtual disk family named new_coce.

NOTE: This is a virtual disk family. The actual virtual disk name is “\ Virtual
Disks\new_code \ACTIVE.” The family only consists of this one virtual disk,
unless a copy or snapshot is made.

7 Whenever you refer to this virtual disk, you must always give the full
path and enclose it in double quotes.

7 For example, referencing this same virtual disk new_code’ within
another command, give the full path, add the |ACTIVE, and be sure to
include everything within double quotes:

SET STORAGE ‘\Virtual Disks\new code\ACTIVE’> WRITE PROTECT
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SSSU - Examples

7 Disk Groups Example

7 When a path includes the root folder "\Disk Groups" you must
enclose the entire path in double quotes:

SHOW GROUP “\Disk Groups\admin”

ADD STORAGE "\Virtual Disk\new_code” SIZE=10 GROUP="\Disk
Groups\admin”

45



SSSU - Getting Help

7 You can display a list of options for each command by entering a space and
question mark ("?") after the command or option name. This displays a list
of parameters or options that you can enter with the present command.

7 For example, to get information on what options are available with the
ADD command:

7 Type ADD ? at the command prompt:

NoCellSelected> ADD ?
7 The following list of options is presented:
CELL
COPY
FOLDER
GROUP
HOST
LUN
SNAPSHOT
STORAGE

46



HP StorageWorks Business Copy EVA

> Purpose

(o]

Make Point-in-time copies of
storage volumes

UT on Management Appliance

Coordinates with host OS and
applications

Requires BC "network” 051 os2 osa LAN

i

BC Server Software

orage
M )
iance
B Il g | L
1 g (i

— i i i i ]
i WL (I
Browser Pt

StorageWorks Storage
Systems
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Business Copy EVA

72 What is it?

v Business Copy EVA is a local replication software product
for the EVA, which provides Basic shapshot and clone
capability as well as Enhanced SAN wide replication
management to help insure enterprise business continuity

72 What's New:

v New, smaller license and upgrade tier
v New, simpler licensing rules

v New Enhanced Mode host agents

v New Basic Mode support for Novell

v Bundled 1 year of 24x7 phone support & rights to new
versions

48



BC Network

e s
» Server (on Appliance)
» Multiple hosts
» Storage subsystems (MA/EVA)
> Managed with web browser
> Build Jobs to creates point-in-time BCVs for
o Offline backups
o Data warehousing

o Testing
o Work distribution

BCV - Business Continuance Volume



Creating an BC Job

Access Appliance

- Select Tools
o Business Copy

7

2} Business Copy: Layout - Microsoft Internet Explorer

M k Ele Edit Wview Favorites Tools Help Address |@ http: fireg®mas: 2301 appvolcpgevmf
» G e Sur‘e r‘esources O-©-H =& © P = ks &' & Hron &« &or &5 Emas Evas v
. .
V l S l b le hp Sicragevorks Running Jobs:
business copy B Appliance: RSGIMA4
e 2 (16.112.26.23)
| - uration Help | Exit I
Resources
Refresh All Subsystems | Reftesh Subsystem I Reftesh Host I D Histary I
Fiade 3| Properties:
& @ RIGOMAT AAindows 2000 Hame Value
@ A (nifs) 3| 5ubgystem name RSGAHEVI
& O intfs) i [Type HE
i D intfs) 5| |Product ID HEY110
Subsystems i |Mode 1D 5000-1FE1-0015-35F0
& ROGIHSGT (HSGED) i [Firmwiare version W3_W020829-0030
@ REGIHEG? (HSG80) il |Last refresh 20030113 11:01:14
€ REGIHEG2 (HSGEN) B
& RSGIHEGA (HEGRD)
£ RSG1HSGE (HEGE0
= N
@ "wirtual Disks\EYM_44
@ "Wirtual Disks\EVi_82
% "Wirtual DisksINT4 VDI
itual Disks\NT4 VDi
it [ Doctorad
1]
@ Done ‘:‘ Local intranet
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Application Server

Source

Business Copy at Work

Backup Server

oo AON R

Freeze application
Create BCV
Resume application
Mount BCV
Initiate backup

Templates are available for
standard jobs
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Data Replication Approaches Vary

e pool and manage ﬁool and manage * logically pool array
ﬁe’rerogeneous arrays eterogeneous O”OYS ,

* replication across unlike * replication across unlike * dynamic LUN
arrays Gnd ?1031'5 arrays OpflmIZCIflOn

* O/S dependent * O/ independence + like for like arrays

¢ host overhead * no host overhead

e TCP based * more functions e vendor specific, no

« IP based clustering * less management interoperability

host based % < > %

......

array based
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Continuous Access EVA

2 What is it?

v Continuous Access EVA is a 1Power')‘ql, array-based remote
replication software product providing synchronous and
asynchronous mirroring and easy to use advanced
management to ensure enterprise business continuity.

7 Key recent enhancements
v Supports replication between EVA3000 and EVA5000
v Asynchronous replication

v Multiple relationships, Limited Fan Out and Fan In
replication

v Enhanced scalability -128 copy sets and 128 DR Groups

v Updated user interface v1.1 fo support new features
(OpenView SOM required)

v 1 TB initial & upgrade capacity
v Bundled support
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Continuous Access EVA

data center A data center B
> Performs remote mirroring
and disaster recovery

continuous f
access

> Enterprise-class availability
solution

> Up to the last I/0 data
integrity

campus/ metropolitan/continental distances

> Fast consistent application < .
recovery
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Continuous Access EVA

features
storage-based replication

heterogeneous host O/S
support

Synchronous replication

high availability host
clustering

MAN dark fibre and WDM

WAN SAN extensions FC-
IP

sequential I/0 replication

benefits

remote site disk-disk
disaster recovery

business continuance and
reduced high cost of
downtime

local, regional, global
recovery sites

increased high availability
and data protection
against disasters

maintain write order



Continuous Access Highlights

> Management solution automates mirroring
functions

»>Web based GUI

»Remote access through SAN storage
management appliance

»Log reports

> Failover/fail back operations



> HP

o OpenVMS V7.2-2, V7.3-1

(including clusters)

o HP Trué64 V5.1, V5.1q,
V5.1b (including
TruCluster)

o HP-UX V11.0 and V11.i
(including
MC/Serviceguard)

> IBM
o AIXV433,51
o HACMP support

> Linux
o Red Hat V7.2, AS V2.1
o SUSE SLES7

Operating Systems

> Microsoft
o Microsoft NT4 with SPé6a

o Windows 2000
- Adv. Svr., Svr. SP2,3
- DCVlla

o Windows 2003 (32bit)

> Novell
o NetWare V5.1, V6.0

> Solaris
o V2.6,7,8,9
o SUN Cluster V2.2

o VERITAS Cluster V1.3,
V3.5h
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Solutions Configurations

7peer-to-peer relationship

7up to 64 remote copy sets per EVA pair

7up o 8 remote copy sets per association Set
7copy set size: 16B 10 2.047 TB

7centralized management

v Up to 16 arrays within 100 km

v 2 arrays per management zone if more than 100 km between
arrays



CA/EVA - DRM Enhancements Comparison

7Znumerous and significant enhancements
vmore LUNs, smaller LUNs
vtrue bi-directional
vconnection failover
vsynchronous performance
vnormalization / initialization Performance
wwrite history log performance
vshorter failover / recovery times
vdynamically expandable LUNs
vsimplified command structure
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CA EVA Management User Interface

-set-up and configuration

.configuration and status visualization
-automated procedures

-spans multiple arrays

-activity logging and log viewer
‘monitoring and event notification

-fabric infrastructure management
.performance monitoring and thresholding
-APT into same interface
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Multiple Relationships

7 Fan-in of multiple relationships

v The ability of one EVA to act as
the destination for different
LUNs from more than one
source EVA

7 Fan-out of multiple relationships

v The ability for different LUNs -
on one EVA to replicate to N
different destination EVA ‘

EVA5000

7 bidirectional

v one array with copy sets acting
as the source and destination
across the same intersite links
or fabric

EVA3000

EVA5000
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core services

- enterprise-wide
management
of all storage
resources and
infrastructure

- Device Discovery

~ Topology Maps

~ Event Framework

» Fabric Zones

» Organizational Views

HP OpenView Storage Area Manager

storage optimizer

= Eerformonce monitoring
- baselining, thresholds
- historical trending and reporting

storage allocater

- Drag and drop heterogeneous storage
provisioning
= virtual access control
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Storage Area N\anager Key Terminology

OpenView Enterprise
Applications

OV SAM Bridge

Manager

Management Of
Client Managers Management
(remote) MoM Client

remote (remote)

”
7
/ Management Management
/ Server Server
/
/
I
|
\
\
\ Storage Storage
\ Network Network
N

Storage Domain Storage Domain
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OVSAM Supported Operating Systems

Management - Windows 2000 (Professional, Server, Advanced Server) with
Server Service Pack 1,2 & 3
- HP OpenView Storage Management Appliance IT with
Storage Management Appliance software v2.0 and Storage Area
Manager SANMGR_00008 patch installed

Management \indows 2000 (Professional, Server, Advanced Server)
Clients with Service Pack 1 & 2

Solaris 7.0,8.0

» HP-UX 11.00, 11.11

Y

SAN Hosts » HP-UX 10.20, 11.0, 11.11, 11.20
Solaris 2.6,7.0,8.0,9.0
Linux Red Hat 7.1 (2.4.2 kernel)
> AIX 433,510
» Tru64 5.1a, 5.1b
- NT 4.0 (Workstation, Server, and Enterprise) with Service
Pack 6a
» Windows 2000 (Professional, Server, Advance Server,
Data Center) with Service Pack 1 & 2
» Windows 2003

Y

Y
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features

» automated discovery, topology
mapping, monitoring, and
management through firewalls and
across multivendor SAN, NAS,
and DAS environments

» zohing presentation

» continuous health monitoring - MoM

> launch platform for central device
management

benefits

> visualize your enterprise storage
environment

» quickly isolate and solve device
issues

» perform all stforage management
operations from a central console

storage node manager*
(device management)
e

751 SAN-3 - hp OpenView storage area manager
File “iew Tools Help

G @S E 5 EE | D2

=4 ICEBERG_DOMAIN
=] J Storage Metworks
P AN Map] List| Mode manager| capacity|

A M QD BB F e e T TS T2 M 8 I Scale 54% | @

° - Mapped Devices [Physical Map]

& Storage Network: SAN-3

e ey
mULULELELELE

Resources i
Storage Events Event Filter [None -] % 4% S X @ 48 P Total Ewents: 662 Displayed Events: 562
Ack... Severi ity Qccourred Y Source Catenory Event Tvpe Message
| warnin o [duly 28, 2002 5:48:22 AM PDT | 7libZ.r.. |Device |POLLED_EvENT [FC Link is Dowwi_ Locat =
| wWarning [Juy 8, 2002 5:29:55 AM PDT | & 7lib2r_ |Device |POLLED_EYENT DL firmware image rec__|
‘ | wiarnin [ [Jury 28, 2002 2.56:23 AM PDT | &= 7lib1 .r..I |Device |POLLED_EvENT DL firmware image icl;[
v
=2 @ piscovery on |58

*snm + optimizer are equivalent fo network
view
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storage builder*
(capacity utilization management)
—_——msm A - -

421 vg00 - hp OpenView storage area manager _ ° (]
feafu res File View Tools Help
. " . q GO RS HS B D
» monitor storage utilization an :
m 9 - J DjF;ULT—DNOT\iWk b= || = Volume Manager Group: vgll
-1 Storage Netwarks
lnvenTo r‘y & L Hosts Propeniesl Volumesl Luns Mappingl
'_45] ate-uxd rosehp.com
‘ . . - : ; = 7 Configure..,
~ storage allocation and usage views % e | TIEETED —
N 2.8 squall rosehp.com Wolurme % oftolum...  Storage De.. / LUNid Lun Space Used
by hOSTI dev'cel user ... = 7L tempestrose hp.cam = optonhos... [ 18% 75 Babylon  [lun170 1B
h . . l d . d f l| Directories = fdb1 an ho... |= 25% :g Bakylon  |lun171 2GB
S -~ I3 Disks = fdb1 onho... 25% Babwylon  |lun170 2GB
> 'STOP'CG *ren |n9 an UTur‘e - L HBAs = Jhackup on... | IS0 75 Batvlon  [lun170 1GB
H L = Jopt on hos...| A 75 Babylon  |lun173 3GH
exTr'apo lations BTG ||| = ontonhos. B 27% 265 Babyion_|lunt 71 1568
‘ . “ (= Yolumes = fdb1 DE Valurme: fopt on hosttempestrase.hp.com !”5 2GB
> CapaCITy Thr‘es hOIdS - ) Interconnect Devices = fdb1 oo 7T E=RSE o 74 2GB
| Storage Devices A= Mackup on... | IRSDY% | B Giza lun177 1 GB
. b I ;IJ
b Totals
enef ' TS StorageDomaing |App|ications| | | | | | 155 GB
> gener‘a're deTGlled s'ror'age lnvenfor‘y Storage Events E\rentfilterllnclude al x| Fites | Admowledge... | Export... | Delete.. | Legend... | UELIE

for resource assessment 2 | [emamene (G

» predict storage demands, enabling
Just-in-time capacity acquisition

» avoid SLA penalties and downtime

due to capacity shortfalls
*equivalent fo SRM

66



storage optimizer*
(performance management)

features — »
. o R G
> host, storage, and infrastructure ““,f_ e IS
performance monitoring with 7 [ o e .
drill-down capabilities S e B e
» automated baselining, threshold P
determination, and over-baseline T
notification L Ty
> reporting, historical trending,
and analysis
benefits

Mrivam
LUR et ) P beme meppdionp o
Froml vl DaEn 00 B

L kA O Wl T R

» quickly identify and isolate
performance bottlenecks

el ] i e e k]
¥ haiy P ] by, i b s e s et
s grvan ereaipd oecd 1 T

» proactively plan for performance
growth and maintenance

» avoid SLA penalties and downtime

due to performance bottlenecks *snm + optimizer are equivalent fo network
view



storage accountant*
(charge management)
P

features

#2) Storage Device Report Viewer

> measure, calculate, and bill
based on assigned storage

Hours

319902 1:00 PIWT 319002 1.05 FIWI 0.0233

> manage service levels and price
tiers based on associated storage St Prier Uy s

Storage Dewvice Name Serial Number

G n d S e r‘v i C es HF SureStore Diskfmay 12H-0 OI0UOUESETES

Activity of LITN's Assigned to an Organization and an &ccount

» enable customer- or device-based = . o o fro Level tre (OF) force (S flous | Cheree

& coount from details section 3712002 1:02 PIv LU Added to Accome  |[JFOLD 312.000 $10.000000j0.0025 [§7.975000

LTI Dreleted from

repo r.T i ng taccount from details section G902 LOZ PR - SOLD 312.000 $10.000000 10,0000 [§0.000000

. Activity of LITNs Mot Assigned to an Orgarization
b e n ef l 1- S Ocourred Description Service Level Size (GB) | Price (GB/Hr) Charge
(3/19/02 1.02 FM LU Added to Service Level loLD 319.000 $10.000000 $19.450000
(/1902 1:02 P LU Deloted from icconme lGOLD 319.000 $10.000000 $10.527000
(/1502 1:03 PM LUN Remowed fomm Servics Lewel soLD 319.000 $10.000000 $0.000000

> enable COST allocaTionl financial =192 1:03 PIvT LI Added to Serwice Lewel SETANDARD 319.000 $1.000000 $2.665700
analysis, and charge-back

> recover the cost for providing
services, supporting a move from
cost center to profit center

» make qualified decisions based on

: *accountant is equivalent fo SAR
storage usage and cost analysis
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storage allocater
(access control and storage assignment)

f 1. S 21 Allocater - hp OpenView storage area manager
ea u r‘e File View Toals Help

S 4 e 0SB REhD S

» heterogeneous drag-and-drop 2 Bz
LUN provisioning without system

----- [#3l Share Groups
----- Associated LUN Gro
reboot B kil I storage allocater

‘f@ LUMN Groups

[# =-= £ Builder Storage Domain S ummary

> virtualized access control | o R

----- [ Intarconnect Devices |

between host and multivendor g e

storage (RAID, JBOD, tape) -

Host Groups

Missing LUNS

» notification of unauthorized host A Loget unts

Assigned Logical Units

|

|

|

)

|

. . . J
» configuration wizard = )
|

J

)

)

1 |0
access Resources | Applications Ji . Unassigned Logical Units

benef iTs Storage Events Evant Filter [None e K5 X B P Total Events: 566 Displayed Events: 556
Ack... Severity Cceurred © Source Category Event Type hiessage
| T information |[August 2, 2002 12:57:42 PM P... [Link hetwee... |Device |LINK_STATUS_UP |Link hetween urnhriel.r «
. . . | | ) Information [August 2, 2002 12:47-44 PM P [Link betwee__|Device |LINK_STATUS_UP |Link between ariel rose -
A\ 4 »
> ensure uptime with easy and quick - : — =

storage provisioning

» significantly reduce storage
deployment time

> increase SAN security
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