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New Trends from IP + Optical

Metro Transport Solutions
- NG-MSPP

- DWDM

- Ethernet over dark fiber

Storage Networking Solutions
- IP Storage (iSCsI)
- IP + Optical Storage
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Customer Needs — Why Optical ?
Efficient Bandwidth Utilization

I
* Pack the Bandwidth You Deploy

ISP Customer

S s
3 Carrier B
A GEEDSTR(8 chool Z
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Shared Bandwidth -
Many Customers

Cisco’s Strategy for an IP-Based
Unified Control Plane

Building on
Cisco’s IP/MPLS
LLeadership
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Requirements and Benefits
| — Cisco.com

= Operational Efficiencies

» Scalability and Performance ) )
i . Lower cost = higher profit
Service scalability . .
. Volumetric efficiency
Port density o .
. Simplified operations
Line rate performance

Line rate QOS
Over-subscription on uplinks

Faster time to market

AR N N NN

Investment protection

AN N N SR

Accounting/Billing flexibility
High Availability
Improved SLAs

= Service Enablers

New services = new profits
Service differentiation

i No revenue interruption
Security

IPv6, Multicast

Flexible Accounting infrastructure

Expands addressable market

SN

Differentiation

NN NN
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Cisco IP+Optical
Combining All the Elements

Cisco.oom

|IP-Based Unified
Control Plane

» MPAS with IP routing
« IP'intelligence

IP' Platforms Optical Platforms
* POS/DPT/VSR innovation » Scalable MSPP

* 10G scalability and « Ethernet interfaces
p.erform.ance « Integrated/ DWDM
* Direct Fiber - Storage services

Network Management

« Framework for integration
» CORBA for automation

* GUI for, operators

Presentation_ID ©2001, Ciscoy
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New Trends to IP + Optical

Metro Solutions

- NG-MSPP

- DWDM

- Ethernet over dark fiber

Storage Networking Solutions

- IP Storage (iScCSl)
- IP + Optical Storage

Presentation_ID ©2001, Cisco Systems, Inc. Al rights reserved. 7

What does it means, NG-MSPP ?

[ — Cisco.com

NG-MSPP is Next Generation Multi Service
Provisioning Platform :

Traditional SONET/SDH + IP (Ethernet Layer 1, 2 ,3)
+ DWDM MUX/DEMUX)

Traditional SONET/SDH : Multi-Service TDM T1,T3, OC3,
0C12, 0C-48, 0C192, UPSR/BLSR

DWDM Optical : 0C-48, 0C-192 Lambda Wave
Ethernet : Layer1, 2 & 3, VLAN
IP Control Plane (Future): MPLS, DPT
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Next Generation MSPP

Cisco Worldwide Leader in MSPP Market Share
[ Cisco.com

2000 Worldwide MSPP Market

Worldwide MSPP

Other (5%) Revenue Growth
$6.0B $6.0B,
$6 Billion 7
. Opportunity b
2005

=

Total = $1B Source: IDC 2002 2005

Presentation_ID ©2001, Cisco Systems, Inc. Al rights reserved 9

Cisco Optical Product Portfolio :
NG-MSPP, DWDM

ONS 15201 + 15252 #

» Lowest first cost A to B T
building solution L

+«OC-N, GE, bit-rate .
independent CE—

ONS 15216 + 15454/15327

- 500+ custo;ners
* #1 Ethernet over Sonet
._* #10C48

NG-MSPP
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Next Generation MSPP
Cisco ONS 15454 Deployment Update

[ — Cisco.oom

v

Cu#omers: 600+ Across All Segments
Inéfependent LEC
Csmpetitive Carriers
In‘tlernational, National Carriers
Cable TV Carriers
RBOCS

30,000+ Systems Shipped / In-Service
No. 1 in OC48 shipments in CY2000 (RHK Jan 2001 report)
Projected to be No. 1 in Metro WDM Market in CY2001
30,000 Ethernet and Fast Ethernet Ports Shipped/In-Service
3,000 Gigabit Ethernet Ports Shipped/In-Service

All Network Topologies and Configurations Deployed

First Cost and Life Cost Leader!
© 2001, Cisco Systems, Inc. All rights reserve
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Next Generation MSPP
ONS 15327 Today

W Cisco.oom
. cross-connect / processor

XTC-14
14 DS-1s
XTC-28-3
28 DS-1s
3 DS-3s
-Optical interfaces Additional Enhancements
0C3 IR, 4 port + 2-fiber BLSR
OC12 IR, + 0C12 LR + Industrial temperature
0C48 IR, + 0C48 LR + CTC enhancements
.Data interfaces + Mechanical enhancements
10/100BaseT, 4 ports +IPPM
+ In-service Upgrades XTC-14 to
XTC-28-3

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 12
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Next Generation MSPP
ONS15454 Interface Cards

[ — Cisco.com

« TDM interface @ Any of the 12
« Optical Interface Service Slots

TDM Interface * OC-48 interface

14 port DS1 Card

12 port DS3/E Cards

6 port DS3 Transmux Card
12 port EC-1 (STS-1E) Card

Optical Interface A

4 port OC-3 / STM-1 Card - 10G interafcé
1 port 0C-12 Card Any of the 4 High Speed Service Slots
1 port OC-48 Card

1 port OC-48 ITU ELR Card
©, isgo » ﬂ nwir‘e:-eyd

Presentation 1D 1,

Next Generation MSPP
100GHz ITU DWDM Grids - OC48ELR, 10G

OC-48ELR Optical Interface Card

1 port per card, 12 OC48 per shelf

37 ITU wavelengths

Allows supports for third party vendor passive filters
Up to 80Km over un-amplified SMF28 links

0C-192 /| STM-64 Optical Interface Card
1 port per card, Up to (4) OC-192 per shelf

80Km reach over SMF fiber

Provisionable for SONET/SDH support
Requires XC10G Cross Connect Card

Operates in any high speed slots

Presentation_ID © 2001, Cisco Systems, Inc. All rights reserved.
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Next Generation MSPP
In-Service Upgrade to OC-192

Cisco.oom

Cisco 0OC48

ONS 15454

\

XC10G \

Legacy Platforms
I7777777 I7777777

)=

dufeisbctcictsl dufeiaicteictsl dafatstadaicdsl intebnbntnbntel
0C48 ADM 0C192 ADM 0C48 ADM 0C192 ADM

Simple Card Upgrades vs. Forklift to Cascade Boxes!

Presentation_ID ©2001, Cisco Systems, Inc. Al rights reserved. 15

Next Generation MSPP
Gigabit Ethernet Transport

Cisco.oom

R
Layer 1 Gig-E Card

Provides 4 port Gigabit Ethernet Transport
STS1/3cl/6c/12c/24c & 48c per port selectable for configuration
802.3z Flow Control, Ultra Low Latency Ethernet Transport

Switched Ethernet Interafce

12 port Ethernet/Fast Ethernet Card

2 port Gigabit Ethernet Card

Per Ethernet broadcast domain : 8000 MAC addresses, 519 VLANs
RFC 1619 encapsulation , IEEE 802.1D Spanning Tree Protection

2 level priority IEEE 802.1p, Logical VLANs IEEE 802.1q

Flow Control with IEEE 802.3X

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 16
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Next Generation MSPP

Hybrid Ethernet : Point to Point, Shared Ethernet

Cisco.oom

Point to Point Ethernet

Provides STS segregated traffic
for VPN/TLS

Separates user management to
STS granularity

Shared Ethernet

Efficiently utilizes bandwidth by
aggregating multiple users into
an STS-1 to STS-12c flow, while
segregating user traffic,
Decreases the number of

DSLAM

Backbone
Router

Ethernet

ONS 55454
10/100 Mbp:

Access
Routers

10/100/1000Mbps
Ethernet interface

Customer
Premise

backbone router interfaces

Simplifies the number of
provisioned services

Presentat\on'@ © 30&&5:&5*;‘9“. Inc. All rights rese‘r\‘ed

—— Shared Et

iel £

hernet

— Point to Point mapped circuits

Bandwidth Scalability :

1Mbps Service Level Agreements

STS BANDWIDTH with 1 MBPS !

Ethernet Virtual

Access

10BaseT
100BaseT ;
1000 base SX/LX

Cisco.oom

Ethernet
Backbone

annn

1000 Base
X7

+ STS BANDWIDTH SCALABILITY WITH A-Z PROVISIONING !

* Multiple STS Combinations to Efficiently Pack Lambda’s !

« Support for Channel-Bonding, when Gigabit Is not Enough!IDEAL for
InterPoP Applications !

Presentation_ID

18

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

Copyright © 2001, Cisco Systems, Inc. All rights reserved. Printed in USA.
3071_05_2001_c1.scr



Next Generation MSPP
ONS 15454/15327 Ethernet Architecture

[ — Cisco.com

Storage Services
NAS Filer

10 Ethernet

Iy
-
o
e
o
=

Connectivity

|
|
= |
|
:
|
sl Service Provider !
e - | OC-48 Ring !
1
| 1
1

ga“k“P to Storagé Pt to Pt SONET circuit )
ystem Services |
(e.g. STS-12c) from %

I
| 2 15454 Hub to each :
1
-E_:E customer site. |
iscsi sl Protection ! E‘ i
Server : via SONET APS. I = i
1
- FoiP _i_® : Storage
E — | " System
| | 1
Next Generation MSPP
Multiservice & Scalability Drivers
Cisco.oom

ngth

Service POP (CO)

An
R e

DWDM Ring
gmjws 15454 12000

0C-48/192 New subwavelength services
Ring Ethernet (TLS, Internet)
* New wavelength services
ﬁtThT'ilr"et 0C-48/192/c, Fibre Channel
PN + Continued support of TDM services

~Z
s . . .
Need scalable, multiservice metro

optical transport network

Storage

‘g
.
Py
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Next Generation MSPP
Optical Design Technology : Hybrid Topology
Cisco.oom
Hybird Topology Design
=
PPMN N
ESXEE\Q RING || || RING 3
| e
& 6/5.@ N\ A
/ == =
B B ) 69
Virtual Ring®8 :D_Dtgt‘ D:‘_)PES
E oint to Fointe=
Figure 1-22 t@

Next Generation MSPP
Optical Design Technology : UPSR & BLSR

s

Bi-Directional

5

@ Uni- or
&g
+ Up to 5 rings or 10 linear connections hosted per shelf
- All Ring Types : UPSR, 2 Fiber BLSR, 4 Fiber BLSR
* 2 x 2F BLSR support on a single shelf

Presentation_ID
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Next Generation MSPP
Case Study : Cogent Network

[ — Cisco.com

Customer Building

Cisco

K— ONS 15800
ore Optica

Long-Haul

1G Ethernet
Connections

Delivery of very high
bandwidth to 800 largest
office buildings

» Covering 13 metro areas

Gigabit
* Buildings that are Ethernet

MR 25

already on-net

» Dropping boxes into
buildings that will aggregate
multiple 100MB streams onto existing network

* Encourage customers to maintain current ISPs for Web hosting, VPNs

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

DWDM Principles
| Cisco.com
Optically
ESCON W Amplified
L = 111 Wavelengths
GIEal)
Wa‘velength Optical
FC/ T Multiplexed Amplifier
SAN A Signals
Low Cost MM/SM ITU-T Grid 15xxnm
850nm/1310nm Transponders
ESCIM ITU GRID ES00M
FAST ETHERMET a—s 1 5HHnAm FAST ETHERRET
SORET - O B SOMET-O0 12
BO0K ACOH
ST CHERS SEER CHRPE.
COUPLES FACLEY I COUPLNG FACERY
CECARIT EPERNET i GHCAED ETWERNET
SORET - T 38 SooRET - AR
,m IJI-I'|'|-
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Cisco DWDM Solutions
Summary (Metro DWDM)

[ — Cisco.com

e Metro DWDM

v lowest cost , 1 or 2 lambda service for small remote :
v Variable interface : SDH/SONET, GE, ESCON,FICON ol

v 8 Channel lambda, 2.5G
v/ Optimized PTP application with Low price
v Variable interface : SDH/SONET, GE, ESCON, FICON

v/ Optimized Ring application
v Interface : SDH/SONET, GE/10GE
v/ High Port Density : 96 lambda/rack

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 25

Cisco Metro DWDM
ONS 15540

[ — Cisco.com

> Ring based Metro
DWDM ONS 15540

- 32 lambdas/fiber;
96/rack

» Transparent mode

Multiplexer
Module
Motherboard

Line Card
Motherboard

- switched mode
- 10GE, GE, ESCON,

Transponders

FICON, FC,
SONETISDH Fan Trays CPU board
- 25Gand 10 G wave , 2d

Air Intake
- Pt-Pt, ring and mesh

+ High Availability
- NEBS

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 26
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Cisco Metro DWDM
ONS 15540 - Summary

| — Cisco.com

g\t/orage Services Key Product Components

D‘;ackup Services : Disk, Tape, Both ¥ ONS 15540
Fast Restore Services : Disk v SN5420

?ata Archival W Cisco Security Products

\)’rimary Data Storage - NAS (TBD) . o

E‘}rimary Data Storage - SAN (TBD) Testing and/or Certification

D\)3usiness Continuance - synchronous 1 EMC & IBM - 15540 (in progress)

D\;usiness Continuance - adaptive [ MFN & AT&T Soln testing (in progress)
Point In Time Copies for various applications ¥/ SN5420 - Brocade & IBM IGS certified

Connectivity Services

v Managed Wavelength V/Storage Consolidation
Fiber Channel ] B . WRemote Storage Across Metro
v ESCON,GDPS: coupling facility,sysplex timers v/ Server to Disk, Server to Tape
v/ FiCON V/Server to Server (NAS)

Fast Ethernet ¥Disk to Disk

GE
v/ SONET/SDH, ATM

Enables

VP access to FC storage
V¥Native Storage lifs over Optical

Optical Connectivity Topologies V/FC SAN island interconnect over IP
Pt to Pt
Rings
Mreﬁutu[e Mesh o201 cisco Systems, Inc. All rights reserved. 27
| — Cisco.com

Metro 1500
32 Ch. DWDM Platform

Protocol & Bit-rate independent
SNMP & CiscoWorks Support
Fault Tolerant Redundant Links

32 Wavelengths

4 Chassis per system

8 Ch. Per chassis

Up to 2.5 Gbps B/W per Channe.
Up to 80 Gbps System B/W
Compact Design - Easy to Provision

Presentation_ID ©2001, Cisco Systems, Inc. Al rights reserved. 28
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Cisco ONS 15216 Release 2.1
32 Channel 100GHz DWDM Solution

| Cisco.oom
ONS15216 DWDM Filter ONS15216 OADM
16\ Red band 1\ OADM - 32 versions

16\ Blue band 2\ OADM - 16 versions

ONS15216 EDFA

4\ OADM - 8 versions

ONS15216 OPM

Note: Photos shown for illustrative purpose only.

Presentation_ID ©2001, Cisco Systems, Inc. Al rights reserved. 29

DWDM Point to Point Architecture
Metro 1500/15540

Cisco.oom

» Metro 1500 !

1
- 8 channels (Single Shelf with RSM) .
- Budget = 19 dB I Storage Services

- Distance (0.3 dB/Km) :
I
I

&

1 Metro Metro
1500/15540 1500/15540

Storage
Systems

1

1

1

: Demarcation I/f
. c tivi

1+ Metro 15540  Connectivity

1 -32channels

I (Splitter protection, OSC)

: - Budget = 18.5 dB

1 - Distance (0.3 dB/Km)

Customer

1
Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 30
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DWDM Ring Architecture
ONS 15540

Cisco.oom

NAS Users Hub Ring - Splitter Based Protection + OSC

Application Server (1 Hub node, 4 remote nodes in the ring) Storage Services
< to Storage System 1 NAS

= ' Budget=12.8 dB
= I]

Distance (0.3db/Km)

—
(SIS

Customer 4

Storage

]
1
: System
1
1

Connectivity

E Service Provider |
i Metro DWDM . \= X
|
1 T j
1 Storage | |
Management : System

Customer 1
Presentation_!D ©20¢1, Cisco Systems, Inc. All rights reserved. 31

DWDM + MSPP Ring Solution

NAS
uses  ONS15454 & Metro1500 over 15216 OADM
to Filer . Appin Server to r T
A Storage System
: 1 Hub 8xClient Remote sites, No EDFA SSP POP

|
I Metro1500 over 15216 2ch2path OADM :
Longest Path budget = 10.5 dB - 3dB Margin =7.§ dB :

1

1 Distance (0.2 dB/Km) ~= | L Gl

| |

| 1

I 1
1
1
1
1

Connectivity l] Storage
. . | [ System
K EQ Service Provider t 1
Catayst - Metro DWDM ¥
Switch Customer 8 Hub

Connectivity SP
or SSP POP
located

INdO-91251

== 15216-OADM S 15216-OADM
8-Nama-9izsl xz

Customer located but

15216-OADM

@
jj v e

- Managed by Management
5 Customer 1 " Connectivity SP Demardation I/f
1 Conhectivity
Presentation_ID ©2001, Cisco Systems, Inc. Al rights reserved. SP and SSP 32
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Application : DR & &0t
- GDPS 74

[ — Cisco.com

CpPC

(Central Processor Complex)

..... Metro 1500/15540 Metro 1500/1 5540/ IsC
N ] ] Isc

1SC
Single Mode Isc
ETR
Single Mode ETR
40 ~ 50km
ESCON
ESCON
ESCON
: For Coulping Facility links : For CTCs PPRC
Secondary
: For Sysplex Timers : For PPRC DAS|
Channel type Fiber Connector Bit Rate Channel Module
CF links(HiPerLink) SM SC Duplex | 1.06Gbps | 1.062Gbps for IBM Coupling Link WCM
Sysplex Timers MM(62.5/50um) | ESCON Duplex | 8Mbps | Low speed transparent WCM
CTCs(ESCON) MM(62.5/50um) | ESCON Duplex | 200Mbps | TDM channel module 4ESCON
PPRC(ESCON) MM(62.5/50um) | ESCON Duplex | 200Mbps | TDM channel module 4ESCON
Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved 33
Application : DR & & QF
. O O
AL X
- Channel(Port)== &tE
Cisco.oom

HOST
(9672)

%_i..,,,.m;m, [ DR@]\

Metro 1500/1554

N

DS 0E EY, & NF0A 228 Channel(Port)2
- Gigabit Ethernet(High speed WCM) : 4
- ATM OC-3(Low speed WCM) : 1
- CF(1.062Gbps for IBM Coupling Link WCM) : 2
- Sysplex timer(Low speed WCM) : 2
Total 9 channel(port)0l 22 & D, LI X 23channel2 ESCON2Z AtEE = ULk
0171 Al 4port TDM ESCON moduleE 0l &3+, Total 92port(23*4)E ESCON2 Z At & == QUCH.

Presentation_ID © 2001, Cisco Systems, Inc. All rights reserved.
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Cisco Metro DWDM
ONS 15252

Cisco.oom

- Storage and

« Fibre Channel New transponder

« Fast Ethernet » 28 dB, 3000 ps/nm
- FDDI » 170 km with EDFA
- etc..

in combined 2R/3R

transponder

« Multiservice networks with
ONS 15454/ONS 15216

» EDFA for Metro Core

Network applications
Applications * Fully meshed traffic

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved.
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Metro DWDM Ring Architecture
ONS 15252/15201

Cisco.oom

NAS Users I Hub Ring - Splitter Based Protection

] Storage Services
to Filer 1 (1 Hub node, 8 remote nodes in the ring) 9
|
: Distance (0.3dB/Km) ~= 62 Km NAS Filer
LUVl Catalyst 1
\wind) Switch 1 I
X !

Y -
T3— Bl  Connectivity

Catalyst

F|=|x | Customers Service Provider Saitcn
i ustomer
frewa Metro DWDM

System Services

1
1
1
Backup to Storage |
1
1
1

. Catalyst 1 Connectivity SP
éSCS' Switch 1 or SSP POP =
erver
Customer N : located T —
1

m Customer located but

FCIP Managed b

-E—:_ ConnecgtivityXSP Demarcagfon I/f | Storage
I Congkctivity | SYStem

resentanonilD Customﬁ& 1. isco Sysze- L InC. 44l righte mesersa

B
P

36

Copyright © 2001, Cisco Systems, Inc. All rights reserved. Printed in USA.
3071_05_2001_c1.scr



L2/L3Ethernet + DWDM
For Bandwidth Scaling

Cisco.oom

GSR 12000 15454 ADM

* Using ONS 15252
* Protection for IP is in optics
or by MPLS Fast-re route
* Services: E1/E3, PBX,
GE& IP
5252@4 * Dual homing Option

Metro DWDM Access Ring
15201 (8 - 16 Channel)

OADM
Building CLDETS P >
CPEs — mmm%@_;
SDH i i ;-
uster ol

E1/E3 @ ‘ Interface  Buildings Imerface 3600/7500

PBX 1 e (|

Ethernet 15454 el e 6500

7 _\I} /
2948G /)

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 37

Cisco’s Metro DWDM Vision

| Drive the Craco com

Integration of data networking, storage and
information streaming over a connectionless
ultra high bandwidth intelligent optical
infrastructure capable of

Any packet, any wavelength, any platform

Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 38
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Gigabit Ethernet over Dark Fiber
Ethernet Everywhere

—

Catalyst 29xx/LRE

((KlCiscol0S.

TECHNOLOGIES

Cisco 7500

39
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Ethernet Switch Applications

Cisco.oom

Service Provider PoP ez &=
ervice Provider Po e @ CISCO
120xx 120xx
1GE

_
Catalyst 6500 L2 =2 E Catalyst 6500 L2
'ﬁ
PoPL3  Cat 3550 W Cat 3550

y 4
1 LT s J- . e
- =i TIry . > MiniPoP
MiniPoP L2/L3 Gllablfi : = L2/L3 Gigabit L2/L3
L2/L3 Swit - = Switch @
I =1 3 _.
1 \EZ!K__* 1 1
I GE p-t-p Ring shape I et I GE p-t-p Ring shape I

10/100 + Gig D 10/100 + Gig or
e \ / [g = E-over-VDSL + Glg [[J
- [ —
-

— Residential Customers

&
D

Business Customers

Presentation_ID © 2001, Cisco Systems, Inc. All rights reserved.
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Metro Technology Cheat-Sheet

Presentation_ID

Congestion Control

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

| Cisco_oom
MSPP DWDM Ethernet
Switch
Native TDM Support Yes Yes No
SONET/SDH like survivability High High Low
(<50ms) (<50ms) (<sub-
second)
Ethernet Support Yes Yes Yes
Internet Service Moderate Moderate High
EAS Service Yes Yes Yes
Ethernet Bandwidth Control Yes planned Yes
Presentation_ID ©2001, Cisco Systems, Inc. All rights reserved. 41
Metro Technology Cheat-Sheet
| Cisco_oom
MSPP DWDM Ethernet
Switch
Bandwidth Utilization Moderate Optimal Moderate
SONET/SDH like survivability High High Low
(<50ms) (<50ms) (<sub-second)
Fiber Utilization High High Moderate
Service Data Service Moderate High High
Efficient
TDM Service High Moderate Moderate
Traffic and High High High

42
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EAS Solutions Summary

| Cisco.oom

MSPP DWDM Ethernet Switch

MHlA =9 Data, TDM, native Voice Data, TDM, native Voice Data® & AHlA
SAl &0l Bt SAl &0l Bt

JIE Infrall &% J|E TDMZ0IA Al Data & 0| 2R Al Data¥ =0 2
DataxiH| A 328 E0|

MHIA otX S <50ms & S22 Z0} <50ms & 572 E0H <10s 2 ST HO0H CHH
&4 243 =4 F A3 X &=

TN ALE Multi serviceOfl £ = 3}. Multi service0fl £ = 3} EoMPLSE& S8t TLS

OLH MOl EAS AHIA 8 - EAS AHIA 28 20| OIHH/EASAHIA 20|

Application J|Z2| TDMA BIA Ol QHEAEOIN, 22 J|Z EthernetXH| & S8t
FJI2 Data AHIAR DataklH| A& 2 Hdl= A 22| Data AHIAE
& X5}l = SP, Enterprise 2 SPo| 32 2= SP FR
3L

Customer 2| Network& 2 0| 2t 242t 2| Solution0| S& 50| 80| 2R

Ethernet2| Broad BandwidthE & &35! Value-Add M HIA J 20| 2R

Presentation_ID 2001, Cisco Systems, Inc. All rights reserved. 43

The Cisco Advantage

| IP/Ethernet leaders o e o
Strong Next Gen (NG) Optical " LAN Switch Q2, 00
portfolio

The Enterprise base

Features that enables Service

Performance * Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
'98 '98 '98 '98 '99 '99 '99 '99 '00 '00
MPLS, CoS/QoS \
’ etwir D P
L3+ Intelligence !ompmi.? r “ pouter Q2. 00
. EDITOR'S CHOICE § /\’/\
Multicast
End-to-end solution —$
k=

Lo

Eco System Partners

—————

—_— —

Q@ Q@ Q@3 Q4 Q1 Q@ Q3 Q¢ Qi Q2
98 98 98 98 99 99 99 99 00 00
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[ — Cisco.com

New Trends from IP + Optical

Metro Solutions

- NG-MSPP

- DWDM

- Ethernet over Dark Fiber

Storage Networking Solutions
- IP Storage (iSCSI)
- IP + Optical Storage

Presentation_ID ©2001, Cisco Systems , Inc. Al rights reserved 45

Current Solutions : SAN and NAS

[ — Cisco.com

SANs Create Two Separate Networks

= QJ; _T FC Back-End
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New Paradigm : IP SAN

« Utilizes best
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Fibre Channel
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* IT infrastructure
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SN5420 iSCSI Architecture
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SSP Co-location Solution -

Fibre Channel vs iSCSI Storage Router
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—j* QoS Support
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Application 1: Remote Backup
SAN and NAS
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Application 2 : Hosting Provider:
iISCSI Router Solution
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Case study -ARSENAL
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Figure 2: SAN Sharing Among Distant Application Servers
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IP-SANs enhance FibreChannel SANs
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IP_SAN  Leverage existing

Fibre Channel Storage

0 * Interoperability
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» Security
* Management

* Quality of Service

Ei

- Addressing security by working with Standard IP security
functionality:

IPsec, 3DES, firewalls, ACLs, VLANs
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