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Solution architects needs:

Customers and Analysts tell us that:

Library reliability is high priority
Library remote management is a must

Library integration into a SAN can be complex, error prone, not robust and
is difficult to maintain.

Library troubleshooting can be equally difficult

Behavioral incompatibility within the SAN infrastructure leads to resetting
of components and interruption of critical backups

Solution architects need this technology!



Evolution of disk network storage

Direct-attach disk drive JBOD

Attributes of well-designed Today’s tape libraries
network storage:

Network-attached disk arra

Controller

» Native-FC tape libraries provide

. Consolidated  * Secure JBOD equivalent capability

 Additional capability available with
router-based tape libraries

* Reliable * Manageable « Need more security, reliability,

shareability and manageabilityHPWOREZOO y
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I HP Extended Tape Library (2
architecture 7

HP extended tape library architecture is what will
differentiate HP tape Libraries from all other tape libraries
In the market place.

Available on all current & future Enterprise HP Libraries
Makes HP Tape Libraries Truly SAN aware

Single pane of glass control & monitoring of multiple
libraries

Wide range of future enhancements
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Improving reliability in a storage Q]
network - Terminology

Interface Controller Interface Manager

Manages concurrent access to
library tape drives from a SAN

Security — blocks disruptive 1/0

Caching — responds when tape
drives are busy

Behaviour — intelligently handles
SAN events

SAN aware event reporting

Track and detect SAN specific
errors (fabric events, aborted
|/Os, reservation conflicts etc.)

|dentify configuration issues and
conflicts in the SAN

Enables automated, simple and
robust configuration

Intelligent and consistent

Based on knowledge of tape
library and the SAN environment

Adapts to changes

Automatically corrects and
maintains consistency
Persistent extended history of
tape library and SAN health

In-depth analysis and data
collection



HP Extended Tape Library Architecture

Products and solutions that are part of HP’s Extended
Tape Library Architecture are created for SANs

Interface Controllers

Layer of intelligence between
tape drives and the SAN

Manages shared access to

the tape library, intelligently

handling conflicts and

storage network events Command View ESL

Similar architecture to disk-
arrays with controllers in
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HP Extended Tape Library Architecture

Products and solutions that are part of HP's Extended
Tape Library Architecture are created for SANs

Interface Manager

Extends the intelligent
management

A central point of knowledge
for the entire tape library
subsystem

| |

Command View ESL
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HP Extended Tape Library Architecture

Products and solutions that are part of HP's Extended
Tape Library Architecture are created for SANs

Command View ESL

A single pane of glass view of
the entire library

Delivers easy-to-use remote
management
Command View

Simplifies and automates the
most comp|ex tasks et _ Interface | Interface |
— = 3 Controller’ Controller
Stays out of the SAN to allow | * =N
critical traffic to flow Q o
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Extended Library Architecture - Topology K23
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and Interfaces

ESL &

ESLe

Tape
Libraries
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to other}libraries ——N 3 Telnet

Web /HTTP

Command View ESL
Management Station




HP Extended Library Architecture (]
concepts

Command web browser
Storage Area network - fabric view ESL/Secure interface
Path ESL
2Gb fibre channel . network
Robotics
h | :
(2 per controller) channe T

n

ultra 160 SC

(or fibre che

ESL9000 ' 100baseT

controller
controller

(4 per contr

robotic Ll

S controller ESL E-Series

tape tape
drive(s) drive(s)

* @1200-160 router E-Series only P



Command View ESL “Identity” D]
screen

3 hp Command View ESL E”Elfg |

invent

@ Ready Command View ESL [ép]

FEEFER]

File Tools Help
Library: [Picker (1527 102213 = | Fe
Iclentity ] Status | Configuration | Operations | Support |

g,

imweni

Library Hame: Picker
Library Model: ESL 9322
IP Address: 1557103205
Interface Manager Mode:  Automatic
Humber of Interface Controllers: 2
Humber of Drives: 8
Humber of Slots: 320
Location: Eildg 23
Contact Hame: Carly Fiorina

Contact Phone Humber: (9370) 123-5555

Library Identifier: 2314asld45345

[Mode: Automatic

p
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HP Command View ESL -
screenshots

@] hp Command View ESL

[ﬁﬂ hp Command View ESL

by

invent

File

Tools  Actions  Help

w- i |nterface Mahager

=4 Event Logs

‘ Ll:lg 2
- il Ientory

Library: |ESL 9322 (Address: 2 .0.1) |

ldentity  Status ] Cu:unfiguraﬂon% Operatiu:unsi Support]

Status Summ

@ JRefresh Every 30 Seconds Lj % @
Component ] Status ] Description
EIA Routers
: . FC Interface Card 1 Ready Good
. FC Interface Card 2 Ready Good
O FC Interface Card 3 Warning Wrang firrware revision
A FC Interface Card 4 Critical Can't communicate with card
. FC Interface Card 3 Ready Good
IEI"-AI Drives
. Drive 1 (Ulrium 1-FiC) Ready Goad
. Drive 2 (Ulrium 1-FC) Ready Goad
O Drive 3 (Ulrium 1-FiC) Warning Wrang firmware revision
g A Drive 4 (Utrium 1-FiC) Critical Can't communicate with drive
----- . Interface Manager Ready Goad
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HP Command view ESL — event

logging

[@ HP Command¥iew ESL

[’5}? hp command view esl

File Tools Help

lclertity ! Statusi Cu:unfiguratiu:un; Operation=s i Support 1

Status - alg=
Status Summary actions ~ 2 8 [
ESL Status Severity | Source Timestamp Event Description
BELZE A critical Interface Card 1 Feb 4, 2003 15:03:01  Firmweare upgrade complete —v2.0.0
Interface Cards O Warning Interface Card1 Feh 4, 2003 15:03:04  Interface Card rebooted after Py upgrade
. Info Intetface Card 2 Feb 4, 200315:30:01  Interface Card anline
EventlLog A critical  Interface Card 2 Feh 4, 2003 23:03:01  Firmware upgrade complete —v2.0.0
O Warning Interface Card 2 Feb 4, 2003 23:03:01  Interface Card rehooted after Py upgrade
@ Info Interface Card 2 Feb 4, 2003 23:.03:01  Interface Card onling
A Critical  Interface Manager Feb 5, 2003 15:03:01  Loss of signal detected to IC 3
O Warning Interface Card 2 Feb 5, 2003 15:03:01  Ethernet settings subrmitted by Operatar
@ Info Interface Card 2 Feh 7, 2003 15:03:01  Assertion failed: 0, file tlintr.c, line 2508
Ay Critical Interface Card 1 Feb 7, 2003150301 Unitrestart and initialization, Firmware Yersion 4.0
O Warning Interface Card 1 Feb 7, 2003 15:03:01  Unitrestart and initialization, Firrsware Version 4.0
@ Info Interface Card 1 Feh 8, 2003 15:03:01  Assertion failed: 0, file tlintr.c, line 2508
Ay Critical Interface Card 2 Feb 8, 2003150301 Unitrestart and initialization, Firmware Yersion 4.0
O Warning Interface Card 1 Feb 8, 2003 15:03:01  Unitrestart and initialization, Firrmware Version 4.0
@ Info Interface Card 1 Feh 8, 2003 15:03:01  Assertion failed: 0, file tlintr.c, line 2508
ead; S o & s o L o S o B & I e B
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HP Command View ESL D ]
screenshots — drive status

hp Cemmand View ESL m@@ .

® Ready Command View ESL ["] |

invweal

File  Tooks
Library: [Ficker (15.27 102213 = | el

idertty Status | Configurstion | Operations | Support |

Help

=4 Status . Drive Properties
2] Heafth Summary
T TN AN St Actions w 2 (Refresh Every 1 Minute & 4 @ Drive &
ﬂ Libsrary =
ﬂ Robotics Brive Health ?rive ﬁenﬂe Ayailable ;I‘Darget Ié'rte Health: Ready
9] , yre =l = Description: OK
_ﬂ witertace Cortroliers @ Drive 1 Ready LTO Gen 1 34!5;al$466njkaso Yeg 1 FCH
e @ Divez  Ready  LTOGent 345faldSeljcast ‘Yes 2 FCI '
ﬂ Event Log @ Diwe 3 Ready LTO Gent 2diSalidstlkas? Yeg 3 FC Brive Type: LTO Gen 1
,' ' . o 4 -
| invertary @oores  Ready  LTOGen! RiSeStikass  Ves 2 o Serial Humber: 34I5iaj456lkas4
L) Drive 5 Reacy LTO Gen 1 3di5al4560kasd Nes 5 FC [
} LTO Gen1 3415jalj456(kass 6 Available: Yes
'G Drive T Ready LTO Gent 34i5ial458lkast Yes 7 FC Target ID; 5
@D Drives  Ready  LTOGen! 3415al456kas? Yes § FCI
Interface Controller: FC Interface Cordroller 2
SCSIPort: 0
Inquiry String: Inquiry String
Direct Backup: Enabled

S
eardy. {Mode: Automatic HR WOR‘IDZOO4
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Searchable Library Inventory

hp Command View ESL

) Ready

File Tools Help

ol Picker (152710221 KRR S

[entity Status l Corfiguration | Operations | Support |

= Status
!ﬂ Health Summary
= _§ Componert Status

Inventory

Actions v+ Jp & 7]

FEX

Command View ESL (éa

lswaat

O |

invent

[7] Library
[7] Robotics Loeaticn ]Status ]Ewcnda IMedra Type
[7] brives & £5L Robotics Empty
2] Irteriace Cortrallers =14 Drives
2] Irtertace Marager 8 Orive 1 (HP Uttrium 1-SCSH Ful Dema319 (from Slet 3200 LTO 1
[) Evert Log " Drive 2 (HP Uttrium 1-SCSH  Ful Dema318 (from St 319)  LTO 1
9 24 Drive 3 (HP Ultrium 1-SCS0 Ful Demo317 (from Slot 318)  LTO1
24 Drive 4 (HP Ultrium 1-SCS0 Ful Do 316 (from Slot 317) LTS
23 Drive 5 (HP Ultrium 1-SCS0 Ful Dema31s (from Slot 316)  LTO
-2 Drive B (HP Ultrium 1-SCS0 Empty
2 Drive 7 (HP Utrlum 1-SCSI Empty
2 Drive B (HP Ulrlum 1-SCSI) Empty
= | Mallzlots 01l sot(=)
1 Shats 1 through 40 15 tull =lat(z)
| Slots 41 through 80 0 fll sict(s) -
Bl | Slots 81 through 120 0-full slot(s) -
B | Slots 121 through 160 0 full slot(s) [
F 1 Slots 161 through 200 0 full slot(=)
F | Slots 201 through 240 0 full =lot(=)
| Slots 249 through 280 0 full =lot(=)
F | Slots 281 through 320 0 full =lot(=)
Iqeady. Mode. Automatic
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Advanced Access Control with Secure [
Manager

Secure Manager for ESL:

Manages access from HBAs to individual tape
drives
Increases reliability of backup operations by
blocking disruptive traffic from selected hosts:
Unexpected device resets
Fibre Channel loop initializations
Repetitive OS and driver polling
Unwanted application queries which can disrupt
streaming and lower backup/restore performance
Improves robustness and simplifies configuration Sloeked
of tape libraries in large SANs

Presents multi-HBA servers with a single view of
library and drives

Configurable through Command View’s easy-to-
use graphical interface




HP Command View ESL — Secure

manager
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SAN & Network connectionstoan [
HP tape library with ETLA

Operating Operating Operating servers
CV-ESL [ System } [ System System
S
network
g w port #nn w port #nn w w
zone 1 zone 2 SAN

S A A A
wwn wwn —— Wwn
Interface |—> [ interface controller | IEETEC
e1200-160 .
Manager library
tape tape tape tape
drive drive drive drive
/
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Enterprise Platform - ESL E-Series [@
Product Overview

«1-24 drives in single cabinet
«712 LTO Cartridges (max config)
*630 SDLT Cartridges (max config)

*Footprint/density — 28.5 TB per
sg.foot

Smaller form factor: 2 width of 9595

*Scalable to ~3000 cartridges (5
units)

L TO/SDLT/NFC* Tape Drives
Embedded Manageability
*HP enhanced interface controllers

Bulk Loading: 42 SDLT or 48 Ultrium
cartridges in removable magazines

*Intelligent robotics

ology Conferenc
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ESL9000 series - product overview

single cabinet

8 drives (ESL9322) 16 drives
(ESL9595)

Ultrium 1,2 or SDLT320

222(SDLT),322(ultrium) slots for
the ESL9322

595 slots ESL9595
SCSlor FC

HP ETLA

redundant PSU and fans

/ ,
P WORLD’2004
Solutions and Technology Conference & Expo

‘./



FC Inputs (up to 12)

SCSI connections to
tape drives

AC Power
distribution
I[EC C20 16A x 2

Interface Controllers
(up to 6)

Library FC
Controller
E1200-160

Interface
Manager

Cluster
controller

1 per cluster

/
HP, W R‘IDZOO4
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HP ESL E-Series - internal data Q]
paths

2Gbps FC
| A
SCSI e1200-160 —— interface controller — (
U160
SCSIx4orFC
o
5 .
§_ " in cluster #1 only
S
<.,T
12C workstation
front robotics internal
panel controller
LAN CV-ESL
service

=

-fixed ip address
Local area network or DHCP

/
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ESL9000 series - internal Q) |
components

interface controllers
tape drives

fc inputs

network
connection

interface manager

robotics SCSI

(daisy chain) |
HRV(’ RDZOM
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RS232 Ultra-160 SCSI (4)

(service) network 2Gbps FC
(to interface

manager PCS)

S )
HE WORLD 2004
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Interface Manager

*network connected to the
internal library network

econtains embedded
LINUX

OS on flash memory

embedded diagnostics

same PCA as ESL9000
series

Solutions and Technology Conference & Expo



I HP Extended Tape Library 2
Architecture delivers:

Easy & efficient SAN configuration
Secure SAN access to tape drives and robotics

Advanced diagnostics and monitoring of tape
library and SAN

Event logging and alerts
SNMP alerts via standardised API (SMI-S)

A platform for upgrades and advanced features
such as Direct Backup, Native Fibre Channel,
Hardware partitions

~

/
HP WORLD’2004
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I Reference material

www.hp.com/go/ebs

[full compatibility matrix]
www.hp.com/go/automated

[product information]
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I HP StorageWorks Q) |
Extended Tape Library Architecture

The HP StorageWorks Extended Tape Library
Architecture provides enterprise storage network
users superior reliability, interoperability and
advanced functionality by incorporating intelligent
controllers in front of drives in the tape library.

Self-aware storage

designed for your SAN R

P
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