000,
Where is OurData?

& Money??

Jae H. Jang
Sales,Business Development Mgr,
Asia Pacific IP+Optical Networking
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Data Density

Cisco.com

Traditional data types:

Real numbers
New data types:
Integers

Boolean Static images

Character Audio
Video

Program fixes

Software updates

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.



Bidirectionality

I T TTTTTTTTT T TTT T T T T Cisco.com

Remote medical facilities sending
Data to regional specialists

B2B applications moving data
between companies and
suppliers

B2C applications moving data
between companies and
individuals

Collaborative applications
supporting technical workgroups

Cisco Confidential



Mobility

Cisco Confidential

PDAs and 2/2.5G/3G phones
equipped with digital cameras

Mobile medical laboratories for
medical imaging (radiology,
ultrasound, scanning) and
cardiology

GPS technology
: MSFT &7 1/2,- 5118
— Increased commoditization GEOM 100 /1. 476

CMaEl 54-258

— Relaxed regulation

Cisco.com



Business Issues

I TITTTTTTTTTTTTTTTT T T Cisco.com

The era of the “Fast Company”
— Internet
— E-commerce

— Strategic value of knowledge

Information-centric organizations
— Velocity of change

— Differentiation based on knowledge
— Knowledge is everywhere

— Huge growth in volume of information

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 6



It's a Good Time to Be in Storage:

I T TTTTTTTTTTTTTTTT T T TT T Cisco.com

Storage
Management
Software

Increase Reduce

revenue

Lower cost ik

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 7
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* Tornado in Stora

- Business impact &

- How to Keep the Sto
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Impact of Downtime

.l IIl
Lost revenue associated with application
Reve n u e outages - per HOUR

Enterprise resource planning - $780,000
IT Operations disrupted Supply chain management - $660,000
Customers cannot access data Electronic commerce - $600,000

Suppliers cannot complete service B u s i n ess Internet banking - $420,000
Higher phone volume Customer service center - $222,000

Lost orders | nte rru pt | on POS/EFT - $210,000

Customer care calls disconnected Messaging - $60,000
Source: The Standish Group Nov 98

End-users cannot do their job

Market capitalization reduced
Billing records lost
Marketing programs rendered useless

Weapon used against you

Lost business Com peti'

Lost market share

Higher expenses tiveneSS

Investor filings

Litigation Supplier misunderstandings

Customer contracts unmet

Customer perception
Investor uncertainty
Lender uncertainty
Hiring slow down
Employee turnover

Reputation

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 9



The Evolution of Information

Management
L Cisco.com
Manage with Consolidated
disparate Server- > Storage » Managed ESN
specific tools Management

Enterprise Storage

NTERPRISE

AGE

»
X

Enterprise Storage

Captive Storage

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 10



Technology Challenges

Information when and where the
business user needs it

— Mission critical data NOT just in the data
center

— 365 x 7 x 24 availability

Integrate technology infrastructure
with business processes

— Eliminate “stovepiped” application
environments

— Secure operational environments

Flexible, resilient architecture

— Respond quickly to business requirements

— Reduce the cost of managing information

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.

Cisco.com
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Storage Management Challenges

L RRRRRRRRRRRR R RRRRRRRRRRRL Cisco.com

Exchange

Appllcatlon Cluster Data Warehouse

Mainframe OLTP

Internet Servers

o EHE B

Servers

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 12



Storage Management
Business Challenges

I TITTTTTTTTTTTTTTTT T T Cisco.com

Cisco Confidential

Shortage of Qualified Staff

Meeting Service Level Agreements

— Availability & Performance

Managing Business Continuance

— Shortening Backup/Restore Window Testing
Disaster Recovery Plans

— Maintaining Flexible Storage Infrastructure
— Dynamically Reallocating Resources

Capacity Planning

© 2001, Cisco Systems, Inc. All rights reserved. 13
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Storage Inefficiency

Server Attached Storage

Internet

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.

Cisco.com

50%
Unused

.f Resources
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Customer Benefits

T Cisco.com
IP + Gigabit Ethernet + FC + Optical

Heterogeneous Clients

Reduced storage tetrogencous J N i Rt
costs
I m p rov.e.d Swiﬁ:iing "?‘:?"‘r’zgﬁ Switching
scalability E73 Storase
Router
Leverages IP —es‘i*h“‘"“"'
Investment T o 1o } 3
Secu re Storage St:ragle Tape . Mainframe Sltor:ge

networks

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved . 16



Storage Networking Solutions

Customer
Solution

Business Continuance
- Replication - sync/async
- Backup

Storage Consolidation
- heterogeneous access to/mgmt
shared storage, virtual storage

Content Distribution (SP)
- Optimized Internet performance

Hosted Storage(SP)

- Small/medium,
Datawarehousing/' backup

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.

Networking
Technologies

*Optical (FC or GE)
-Storage over WAN

*Optical (FC or GE)
*‘NAS,NFS,VI
IP Access to Storage

-Storage over WAN
«Caching/Storage integration
‘New Data Center

*Optical (FC or GE)
-Storage over WAN
‘NAS, SCSI over IP

Cisco.com
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SAN or NAS You Choose

o ———————y Cisco.com

typically simple ,,SCSI-like*
blocklevel operations

large datablocks efficiently moved

limited sharing of information
*more difficult to extend over
data Networks due to

strict timing & protocols

i
Yo

SAN forecast: $14B market by 2003 (IDC)

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserve d.

*Clients & Servers, multiple OS
*more complex file level operations
‘more & higher layers

intelligence required
«Authentication, File locking
~easy extension over data networks

FC

Workstations CIES

NAS forecast: $6.5B market by 2003 (IDC)

18



Fibre Channel Over TCP/IP (FCIP)

I T TTTTTTT T T T T T T T T T Cisco.com

* Interconnect Fibre Channel islands

« Business Continuance
* Future Catalyst 6000 FC PAM

Fibre FC
Channel FCIP _I%i SAE
= — Catalyst Catalyst
6500
n FC PAM 6500
Backup FC PAM
Server

Corporate HQ [Central Backup Backup Remote | Remote Site

Cisco Confidential © 2001, Cisco Systems, Inc. All rights r



Physical Interface over Optical
e

Storage over
Metro Optical

3 FC Swﬂfl\
\—_ D_
Hﬁ %’

IP Access to Storage

Mainframe

- |

*Fibre Channel over Optical
*SONET over Optical

*Gigabit Ethernet over Optical
*ESCON over Optical

DWDM

Lambda Protocol

Fibre Channel
0OC12 PoS
Gigabit Ethernet
ESCON

A WOWN -

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.

Cisco.com

Storage over
Metro Optical
FC Switch =

— 2
e e

||
=

Network Attached
Storage

S

Mainframe
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Storage Consolidation

T e Cisco.com
Block Access over TCP/IP to Storage Pool

] = =
Storage

Pool

- More scalable access to
storage pool

- Improves disk utilization

Router

- Improves availability and —
performance

85-90%
L] Efficient
- Flexibly assign additional I
storage and RAID levels

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 21



Remote Backup for Tape
Consolidation

L s Cisco.com
Remote: (| iscsl- |
Site n | | enabled|
! | servers !
-~ |
T TTTTITTTISTessssssseoosssssssoosoosesoooooy "‘1 1
. []
| : 1 |
Consolidated
. ¢4  server={ : - L storage
' Production IP Network
Storage == . e
ISCSI | iscsl-
i enabledi
Central Tape | servers !
Libraries ¥ !
| FC
"""""""""""""""""" . Storage |
Central Site " Router i i .
, Consolidated:
Remote storage

Site 1

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 22



Disaster Recovery Across MAN
(DWDM)

I T TTTTTTTTT T T T T T T T T T Cisco.com

o Sl -

2 my
«Q
(1]

MF
Campus 1

PData Center

Campus 2
Standby Data Center

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved. 23



Storage Networking Solutions

Customer
Solution

Business Continuance
- Replication - sync/async
- Backup

Storage Consolidation

- heterogeneous access to/mgmt
shared storage, virtual storage

Content Distribution (SP)
- Optimized Internet performance

Hosted Storage(SP)

- Small/medium,
Datawarehousing/' backup

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.

Networking
Technologies

*Optical (FC or GE)
-Storage over WAN

*Optical (FC or GE)
*‘NAS,NFS,VI

I[P Access to Storage

-Storage over WAN
«Caching/Storage integration
‘New Data Center

*Optical (FC or GE)
-Storage over WAN
‘NAS, SCSI over IP

Cisco.com
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Cisco Metro Optical

SERVICES

Cisco Confidential © 2001, Cisco Systems, Inc. All rights reserved.

Cisco.com
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Cisco Product Portfolio

I T TTTT T T ITTTT T Cisco.com

ONS 15201 + 15252 A
| To The

Buildin

* lowest first cost A to
building solution |
*OC/STM-n, GE, bit-rateI

independent CHE—
| | | ]

ONS 15216 + 15454/15327  ONS 15540 ESP

N, FC, GE

- eiing

- _E_- e I

— - Trar

= ——1Nhdaepe O-‘

'-te

o — T, -
= S

00+ customers

£ -
o S
= % - #1 Ethernet over -_-_g‘?-%
P> N SONET (CIR)

- #1 0C48 (RHK)
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Summary

I T TTTTTTT T T T T T T T T T Cisco.com

- Storage networking i
tornado requiremen
Business Continua

\)

- Storage drives signifi
network infrastructure

- Cisco’s Complete resou
and team to assist SAN

» Cisco’s Strong product
portfolio & Solutions
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