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One Architecture, Many Services

Storage-Hosting Video-Conferencing Video On Demand

Web-Hostina . Directory-Services Voice Services

Disaster Recovery._ Mobile-Access Hosted Telephony

Layer 3+ Services = Managed Services / Multimedia etc...




Sg JlghAx

Cisco.com

Multiservice Transport/Provisioning Platform (MSTP, MSPP)
w A: 150M to 10G

ADM/ I Packet §{ Transponder
‘ DCS Switch Muxponder >

3JtAIE otLI=Z...
1. SONET/SDH Transport with TDM

Aggregation SDH/SONET
2. Native Ethernet and IP Switching and 25G
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- &+2! Management platform
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Ethernet 2| 2/ &

Connectionless, IP aware-operation
Distributed intelligence

Inexpensive, scalable bandwidth
options

L2 VPNs
L3 VPNs

High speed transport enables innovative
services and applications

- Storage, IP video conferencing
Value added services

* IP Telephony

IP video conferencing

High speed, bBusiness class
Internet

Managed Security

Managed Storage
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Metro Ethernet
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Hosting/Storage
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MAN/WAN
Ethernet

IEEE  Connectivity
802.3

Customer A Customer A

J| 2 X0l Ethernet J| B Service
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Metro Ethernet Service
Basic Concepts

Point-to-Point
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L2 Transparency
Uses q-in-q
All in one bundling
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Focus on the User-Perspective: Ethernet Services, UNI, Traffic
Engineering, E-LMI, ...

Building Ethernet-Access (and beyond) Networks: Provider
Bridges (802.1ad); Connectivity Management — OAM: 802.1ag

New PARs (Oct/04): 802.1ah Backbone Bridges, 802.1ai
Multiple Registration Protocol (defines MVRP, MMRP -
GVRP/GMRP replacements), 802.1aj Media Converters

L2VPN, PWE3 WG - Building the Network Core: VPWS, VPLS

SG15/Q12, SG13/Q3; Architecture of Ethernet Layer Networks,
Services etc. — from a Transport perspective. E2ZE OAM.

DSL related architecture & transport aspects (WT-101):
BRAS-requirements, Ethernet Aggregation / TR-59 evolution,
subscriber session handling, ... 14




L1 EoS with GFP/VCATE Al =gt Ethernet
service =& 0

* 13 Sites
* 40 Connections (UNI)

* 40 Connections
» 7 Aggregation Nodes

» 13 Sites
» 26 Customer Circuits
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L2 EoS/SPR/RPR= Al=¢ot Ethernet service
& 0
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» 13 Sites * 40 Connections » 13 Sites
* 40 Connections (UNI) » 7 Aggregation Nodes * 1 Customer Circuits
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Data
services
(E-Net and SAN)
» HO/LO

\, Path-Switched
‘ ring

155-2480M

TDM

services
DS-1, DS-3
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Metro Ethernet over Cisco MSPP/MSTP
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“After a period of slow IT spending in 2002 and 2003, we expect
the storage networking market to grow appreciably in the next
several years before leveling off in 2007 or 2008.”

“Global Storage Networking Revenue to reach US$13 Billion by
2008.”

~ The Yankee Group, May 2004

“SMB Storage spending growth will
outstrip large enterprise spending
growth until at least 2006.”

~Byte and Switch Insider

(Storage Industry trade journal, July 2004)
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SMB (250~15003% )2 Managed storage
MBIAN CHet &t
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- J2HS2 SPE(MCI, SprintsS)= Sot( 0t 2t Z2 SAN, SAN
Extension2 8_/.\_%% CH O St} -

WAN &H &3 1 21 Al (52.3%, 193)
SAN extension2| & X[ 2 22| (15.2%, 56)S

+ 2F 32.8 % (121)2 1124 =0| SAN extension=
el = Floi Al =0l $10,0000]/ &=
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£ 9| SAN extension2 X2 [ &l 3t= JI?_ Buffer to

ctlonal T32 11240| SAN
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Other
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Service Providers=2| Storage MH|lA
RS

- Service Provider= Storage Connectivity= Al %ol Storage
NMEIAE SHAHECSZ 2406t JALH

- Storage 8 Z 2 MY A
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Phase 3. Storage Solution Outsourcing

Phase 2. Secondary Storage Services
(Backup, Mirroring, etc.)

Phase 1. Storage Connectivity Services
(over IP, Gige, SONET, WDM)

Increasing value & complexity
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Local — — Remote
Datacenter Datacenter

Gateway

Dedicated Line-rate
STS (DL-STS) = oy

Local

Dedicated Sub-rate
STS (DS-STS)

Local . Remote
= Datacenter

IP-based STS , : atewa
(IP-STS) : i AV =ty -
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Line-rateE 25 2&ol= 88
= Dedicated Line-rate STS (DL-STS)

Local
Datacenter

2l MHlA
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Remote
Datacenter

- JI& E£Y6t, full line-rate2] throughputdt 112 a2 2&
HM O Z DMDMD|EHS| metro X220 ES&E XL Jtsst IHES
lgtez 2HEC
HZ2L= g9

OOIEe S E < 8t Synchronous mirroring
TALEl SAN2 =2 s & =+ Ul
= online ONS 15540/155302)

transaction processing (OLTP)

Jamesport, Bridgeports 2

0| 2 &t DWDM solution
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-Dedicated Sub-rate STS (DS-STS)
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Disk 2t disk2t backup, recovery &
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SL card( Fibre Channel
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IP-based STS
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Local . . Remote
Datacenter Datacenter

HEXOZ STSI| Bt
latency )t 24J| 1) packe
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TS, ool S S=d

| 8t Asynchronous/Sync mirroring

7200/7400, MDS9216 | .-
SN5428-2

Disk 2 diskZt backup, recovery 1 &




Potential IP Storage gear sales
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IP-based STS
X

& &3 0| 2007 Nt Al market2| & E £ =0
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Storage Transport Service (STS), U.S. Revenue Potential
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acceleration
2001 2002 2003 2004 2005 2006 2007 of|P_STS’)

Source: Cisco IBSG preliminary estimate,
based on Gartner Storage Network Infrastructure 2003 forecast




Cisco Storage Networking Product
Portfolio

Cisco.com

J| ™ core SAN switching=
£ 8t MDS 9000 Family

|0

2 ME SAN switching= /St
SN 5428-2

IP Host Fanout= /St Catalyst

1id

F &= ?et ONS 15540,
5530, 15454

—_—

Telco &&= 28 7200/7400
FCIP
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Cisco? End-to-End Storage &%
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Highly Scalable =5 = = EII?aCbSI(Ia-d
Storage Networks _® = % _ storage
N —— =y -'-- Network
= =1 = I=m == ANAX

ONS15454
SONET Dedicated Sub-rate STS

Multiprotocol/Multiservice
SONET Network

Catalyst
Switches

Asynchronous Replication — FCIP over SONET

Dedicated Line-rate STS SN5428

Storage
Router

Optical Network

ONS15530/
15540
DWDM

Synchronous Replication — Optical (FCIP/FC)

Cisco MD — — Cisco MDS

9216
Intelligent Workgroup * Ethernet/IP IP-based STS
Storage Networks

Cisco
7200/ 7400 34
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SP Storage AHlA I
- Managed Storage Transport Service (mSTS)

Cisco.com

SAN Transport Service (STS)

Inter-metro =2 metro X<
STSAHIAE S8t MZ2 revenue &=
J| & fiberl| 2T E =zt 22 ROIE =Y
CPE M &H0H Jts
Managed CPE & H|E S8t MZ 2 revenue &=

Hospitality customer

AMEELl= Jl= : FCIP, iSCSI, FC, DWDM, SONET/SDH, IP

Transport Network

Hospitality customer
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SP Storage AMH|A II
- Managed Backupil Restore (mB&R)
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Managed Backup i Restore

o

Inter-metro =2 metro distances
STSAIHIAE S8t MZ & revenue &=
J| & fiber2 =25 E =Ustoi A 22 ROIE =Y
CPE X &0H JIs
Managed CPE ZH|E =&t M2 =2 revenue &
SP2| HI0IH M E 2| backupl restorel|sS S¢&t
FIIE QI revenue 2= s

Medical customer

AM&E&l= Jl= : FCIP, iSCSI, FC, DWDM, SONET/SDH, IP

Transport Network

Hospitality customer




SP Storage AH|A III
- Managed SAN (mSAN)

Cisco.com

Managed SAN (mSAN) S A2 AIH XSS RIS &8 managed SAN A S
manage end to end network -1 &
New managed services revenue
CPE THEHOH/TH A
Installation 2 Implementation revenue

AM&E&l= Jl= : FC, FCIP, iSCSI, IP, SONET/SDH, DWDM

IP or SONET Network -gl_.;—
\\‘ —— =

- Optical Network =y
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MANZ} WAN, IPS

SAN Extension




SAN Extension
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SAN Extension Drivers

Data Center to Data Center Networking driven by:

Business Continuity/Disaster Recovery (BC/DR)

Ct==2| data center2t0il data mirroring/back-up Z 2
New application requirements

J| & networkdt A|AEIC| L3I AEHE =cli St E-business2| 8%
Regulatory compliance

SEC, FDA & HIPPA data protection =2+ 2t=

ITHE =2

o =20

Data center S &'l network S &'

SAN Extension(il Al BC/IDRE A& S Aot

= X 0ICt.

Cisco.com
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Hel M =25
FC2 Hel A& = fladll B2B credit)|

2F S St bit error rate (BER):

FC SAN2 10-12 £2 1 0| A2 BERZS 0| & &

S EARN R
AAHS SE0 SE= =0/D| /8t Low latency )t 2 2
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SAN Extension Network Options

Cisco.com

IP Router )
with FCIP Wide-Area Network

= Port Adapter or Internet
—

Storage
Router

43




FC-MR-4 : Multi-Rate Fiber Channel/FICON SONET/SDH
Mapper

) {1 G/2G) £ SONET/SDHZ2| D4t
S8 <0l mappingstCh

s 29
47l Fibre Channel/FICON (1G or 2G)

Hel 2 -2Gb FC2l 22 1150 kmtX| 1Gb FC2| 2 <
2300kmJt K| Jts

SONET/SDH Encapsulation: ITU-T G.7041 GFP-T
SONET/SDH Concatenation (per port):
STS-3c-Nv (High-Order Virtual Concatenation)

Cisco.com




& ot= ONS15530& 6|0l A2 SAN Extension
- Bridgeport & Jamesport

Cisco.com

ONS 155xx
Transparent
Transponder

4-port 1G/2G FC/FICON
Bridgeport

8-port FC/FICON/GE
Jamesport

Fixed

NewYonkers

Flexible

muxing

muxing
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ONS15454/ 15500 Storage Jt=2| He|l A&

Cisco.com
Hel H& (“BB Credit Spoofing”’)
 FC link 25 £ terminationdl x| & =C}
c X Z2EE HH2ZAI2 SE MO E terminatestLt.
« A YA EHE 8ES5S SollA End systems=2| A= 2&0| = C

- R_RDY&E locallil Al terminate Al WAN bandwidth2| ZHIE =it Al 2L =Ch

 IDLE frames= local0il Al terminatT| O X| 1) BHOHZE A H| 0| Al TH 24 A S &I Ch

R_RDY R_RDY

46




DR & &
Cisco.com

SAN extension2 £ =2
credit= 0| = ¢t FC-IP%
otLtel JI=0| B = —‘?‘——E—OH
2HECIITS 2 RRAMS
Tz st == 0l et &
US=AO0ICH:

Storage over C/DWDM

High bandwidth, low latency, highly scaleableO| X| 2+ Metro& & 2|
NE0ACH BRHER QIE ER=

ﬂJIO

-
'I'

Storage over Sonet/SDH

Mid-bandwidth, metro2 long-distance connectivity

Storage over packet
Low- 0l Al mid-bandwidth, higher latency,
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Video Traffic Trends : Before&After MSPP

Cisco.com

& Before : DS-3(45Mbps) ONLY, Drop and Continue Al

e
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Drop and Continue before MSPP

Cisco.com

DMC

e E /’ﬁ
of School.Q
.~ Bg™

Modulatc:

Encoder
/Gateway
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of Drop and Continue

Cisco.com

X HI O M EH5] DS-3(45Mbps)2) -
SIHA H L= OZ InterfaceS &

= =1 —

TDM(SDH)0ll A RingE  CH 167 =S8 HI2
21200 QIO SRAHKID FIF & A

2 ZJ} Al TDMZHI 2] # 2I41(0ll, 2.5G to 10G)

3. CAPEX/OPEX St :
2 2t & TlE RZoA L 7+E } |




RPR (Resilient Packet Ring) with MSPP

Cisco.com

DMC

-ﬁ Video O FE/GbE ‘
Encoder ’GbE et E

7 Schgo; =

-.m" ]

School Modullator \E
ol LI Video

Decoder

....llll l;/i_l-‘-“
SO 1@ -
i o GbE

r,,_.
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of MSPP with RPR
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1. Ct ket OTH IOl A&A Bl A RIS

0

—
2 ds JlE2 UFE2
Il

BEE2 PacketﬂEIoPm Ethernet IS M4
&2l DS- 3(45Mbps)_J HE gz 2
- RVOD, NVODJ|S X2 (IP Multi-cast, Unl-castE Ml Z)
2.2 4 EHe

_——

RingS % Cf 24~327 = =0t Xﬂo, oE|Y MBOZ SHa3l
M SOt Al EthemetOIETltIIOI = AEHOIAN S &0t

—

- GbESI 2510 300MTF AFE5HCHDE R Y xvrorm ZIUH 1G AL S
- ZH| Ao 2Bl 22 & (In-Service Upgrade 2.5G to 10G)

—

3. CAPEX/OPEX &4 (0|2/STH) :
g 2tHE EI 20l A 2 J,I IP




Triple Play with MSPP + RPR in Head End

Cisco.com

Head End |
xX

2.5G

GbE

2.5G/10G [&=
o B

Cal FE/GbE Dist. Point

[
[
[
[
FE/GbE I
|
[
[
[
[

Manager (SO)
(. = < /*/_

(SO)

l
I
I Dist. Point
l
l
I
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Triple Play with MSPP + RPR in Dist. Point

Cisco.com

D|st Point

l
l
Q.se |
I
I

FE/GbE

| =
| FE/G f/ I

Switch

2.5G/10G
Ring
FE/GbE

=16 I DSLAM
Switch uBR7246VXR

) G

Router uBR10K




VoD Services with MSPP (RPR and EPL)

Cisco.com

Primary oot
Headend Ethernet \_ Video _
x IIFs “Server

Server ML or G-Series Ethernet
Card

Secondary
/ o Headend

" ohee ﬂg ;2; K@*‘}}/ -

1 Gbps

-—
@
=3
o
7

* RVoD (Real-Time VoD) : IP UnicastE AtE0l{ A2af VoD AlHIA HIE (Play, Pause, FFS Al Z)
* NVoD (Near VoD) : IP MulticastE AIE6ld VoDAHUW A XIS Z S5, RM= ole e &=
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Security : VLAN over Layer 2 (Ent.)

Cisco.com

HIA&

S QIEl : GOOM
JIZEl - 300M SNNNNNENSY
HSE - 150M
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Security : VLAN over Layer 2 (SP)

Cisco.com

| VLAN #2

VLAN #3 |
...... fhoeny VLAN#A |
.— [ viaN#s |

VLAN #1

Customer A : 1G

Customer B : 3G

r?'r
Customer C : 600M
Customer D : 300M

Customer E : 150M

;«-wml“mluﬂl“mlﬂﬁl“mlﬂﬂl'
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Security Solution : EPL over Layer 1

Cisco.com

Customer A

XY= :155M to 1G

Customer B
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Security Solution : Dedicated Network

Voice ADM l

L2 ¥ = :2M ~ 2G

POS y C POS
: "\ g SEE
Ethernet . \ o Ethernet

1/10GigE + 1M10GigE
SAN
e
X
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Security Solution Comparison

DWDM ONLY

! DWDM&MSPP DWDM&MSPP
(A Service)

Mixed (with L2) Layer 2
Optimized Minimum

Very High High

Very High High Very High
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Summary

Traditional Solutions

Using Legacy SDH

ME over Switch

SAN over DWDM ONLY

Video Interface (DS3)

Drop&Continue ONLY

Proprietary

Cisco.com

Cisco MSPP Solution

MSPP : Next Generation Optical Infra.
ME over MSPP (L1 EoS & L2 RPR)
SAN over MSPP(SL) & IP(Packet)
DS3 & Ethernet (FE, GbE)

IP Multi-cast (Using RPR)

Customer-driven,
Standard-based Innovations
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