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10.48B1.34B657.95M23.58BRevenue (ttm)

-3.60%90.50%-25.10%16.80%Rev. Growth (ttm)

35,1602,9481,92534,000Employ-ees

10.88B10.74B1.20B111.18BMarket Cap
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M40e, M40, M20, 
J20

12000 Series, 100
00, 7600, 7300

2.5 to <10   
Gbps

M10, M10i, M7i, 
M5, ERX 1400, 70
0, 310

T640, T320, M320
, and M160Juniper

7500, 7200, 7400*
, 6400*, 7301

CRS, 12800 and 
12400 SeriesCisco

1 to <2.5      
Gbps

>10 Gbps
Slot slot
capacityBrand

Min slot 
Capacity
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�Platforms ���M

�M7i, M10i, M20, M40e, M160, M320

� B%�C�$�� ��#�D
� :�5 Gbps  �
 320 Gbps

�Ethernet, TDM, ATM, Frame Relay Interf
aces

�Speed from DS0/64Kbps up to OC-192
/STM-64 and 10 Gigabit Ethernet 



 ��.�E�4 ��.�E�4
�ATM

�Channelized

�DS3, E1, E3, and T1 

�Ethernet

�IP Services 

�Serial

�SONET/SDH 



32320256128642,304768512256Per rack

1616012864321,152384256128Per chassis

M320

16—256128642,304—512256Per rack

8—12864321,152—256128Per chassis

M160

1-port10-
port

4-
port

2-
port

1-
port

48-p
ort

12-
port

8-
port

4-
port

10-Gbps
Gigabit Et
hernet

1-Gbps
Gigabit Ethernet

Fast EthernetPlatform

Ethernet Port DensityEthernet Port Density



SDH Port DensitySDH Port Density

3212864256—256—Per rack

166432128—128—Per chassis

M320

16—6425664256—Per rack

8—3212832128—Per chassis

M160

1-port4-port1-
port

4-
port

1-
port

4-
port

2-
port

OC-192c/
STM-64

OC-48c/
STM-16

OC-12c/
STM-4

OC-3c/
STM-1

Platform



—646464640256Ports per rack

—323232320128Ports per chassis

M320

128646464640256Ports per rack

64323232320128Ports per chassis

M160

2-port1-port1-port1-port10-port4-port

Multic
hannel
DS3

Chann
elized
STM-1

Chann
elized
OC-12

Chann
elized
OC-3

Channe
lized E1

Chann
elized
DS3

Platform

ChannelizedChannelized Port DensityPort Density
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3Billion 
pps

770 M

pps

385 M
pps

Max Forwardi
ng Rate 

Ethernet
SONET
ATM

Services

hannelized to 
40G

1283 
racks

2.5 
Terabits

TX Matrix 
+
(4)

( a full
routing m
atrix)

Ethernet
SONET
ATM

Services

Channelized
to 40G

321/2
rack

640
Gbps

T640

Ethernet
SONET
ATM

Services

Channelized
to 10G 

161/3 
rack

320 
Gbps

T320

PICs Support
ed

Max PI
Cs

Rack Spa
ce   (19") 

ThroughputPlatform



TT--SERIES PLATFORMSSERIES PLATFORMS

�T320

� �H��8- :� �����(6IJ ���� 10-Gbps

�(OC-192c/STM-64 or 10-Gbps Giga

bit Ethernet) 

� B%�C�$�� ��#�D  �
320Gbps



T-SERIES PLATFORMS

•T640

– �H��8- :� �����(632  ���� 10-Gbps

•OC-192c/STM-64 or 10-Gbps 

Gigabit Ethernet)

•B%�C�$�� ��#�D �
640Gbps

– ;���� �$����
770Mpps    
– �	 ��#�DSlot ?40Gbps     



�TX Matrix Platform

� �� .�/��0 ���	 T640  �1���� �� 

�  .��	� !2�����3Bilioon packet 

per     second
�   �� 3�4�2�� )�5�62.5 Tbps

TT--SERIES PLATFORMSSERIES PLATFORMS
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�ATM

�Channelized

�DS3, E1, E3, and T1 

�Ethernet

�IP Services 

�Serial

�SONET/SDH 

�T-series PIC/FPC Compatibility 
Matrix 



Ethernet Port Density and Flexibility Ethernet Port Density and Flexibility 

64640256128—————Per rack

3232012864—————Per chassis

T640

484801929648—576—192Per rack

16
16
0

643216—192—64Per chassis

T320           

1-port
10-
port

4-p
ort

2-p
ort

1-p
ort

48-po
rt

12-po
rt

8-p
ort

4-p
ort

10-Gbps
Gigabit
Ethernet

1-Gbps
Gigabit
Ethernet

Fast EthernetPlatform



642566425664256—Per rack

321283212832128—Per chassis

T640

481924819248192—Per rack

166416641664—Per chassis

T320

1-port4-port1-port4-port1-port4-port2-port

OC-192c
/STM-64

OC-48c/S
TM-16

OC-12c/
STM-4

OC-3c/S
TM-1

Platform

SDH Port Density and Flexibility SDH Port Density and Flexibility 



ChannelizedChannelized ModulesModules

� Channelising from STM-4 down 
to DS0 speeds 

� 4-port DS3

� 10-port E1

� 1-port STM-1

� 1-port OC-12
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�CRS- Carrier Routing System

�12000 Series

�7500 Series



CRS CRS ��	�
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�Single-shelf

�Multi-shelf



Single-shelfMulti-shelf



Single ShelfSingle Shelf



Cisco CRSCisco CRS--1 Single1 Single--Shelf System Shelf System 

�16-slot /)L ���
��� ���� 
�       B%�C�$�� ��#�D �H��8-1.2 Tbps

�8 ports of 10 Gigabit Ethernet per PLIM

(Physical Layer Interface Module )slot
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Cisco 4 Port OC-192c/STM-64 POS/DPT Interface Card

Cisco 10 Gigabit Ethernet Interface Cards

Cisco 16 Port OC-48c/STM-16c POS/DPT Interface Card 

Cisco CRS-1 Single-Shelf System

Cisco IOS XR Software Release 2.0

CRS-1 16 Slots Route Processor

CRS-1 Modular Services Card (LC)

One Port OC-768c/STM-256c POS Interface Card



Port Density and Maximum capacityPort Density and Maximum capacity

888
Per 

chassis

CRS-8 Slot

161616
Per

chassis

CRS-16 Slot           

8-port4-port16-port

10-Gbps
Gigabit Ethernet

STM-64STM-16Platform



MultiMulti--shelfshelf

� �
 �H��8-M<,��� 

 Single- Shelf

�  ��#�D �H��8-

 B%�C�$��92 Tbps
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Alcatel

CERN (Geneva)

Alcatel

ESnet

Juniper Juniper

STARLIGHT (Chicago)

MMMM

GEANT

Abilene

Starlight

Cisco 6509
Research
2.5Gbps

1.25Gbps

Cisco Cisco

INFN (Bologna)

MMMM

M= Layer 2 Mux

GBE

JuniperJuniper CCCCCC



NLNL

SURFnet

CERN

UKUK
SuperJANET4

AbileneAbilene

ESNETESNET

MRENMREN

ITIT
GARR-B

GEANT

NewYork

STAR-TAP

STAR-LIGHT

DataTAG 78��9

Major 2.5 Gbps circuits between Europe & 

USA

FRFR

INRIA ATRIUM/

VTHD

ATRIUM/

VTHD



DataTAG �8%����6
 OPA4 5�78�:�� ��	�
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AbileneAbilene
ESNETESNET

UKUK
SuperJANET4

IT
GARR-

B

IT
GARR-

B

GEANT

NL
SURFne

t

NL
SURFne

t

2.5 Gbit PoS lambda

SLAC

Cisco

Juniper

Alcatel

Cisco

Juniper

Alcatel
Giga
Switc

h

Juniper
Light

Switch

Giga
Switc

h

Cisco

6509

Juniper
Light

Switch

CERN (Geneva)Starlight (Chicago)

Fermi
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To configure RIP: 
Create a RIP process by enabling RIP.
host1(config)#router rip

host1(config-router)#version 2

host1(config-router)#network 10.2.1.0 255.255.255.0

host1(config-if)#ip rip

host1(config-if)#ip rip receive version 1
host1(config-if)#ip rip send version 2 

host1(config-if)#ip rip authentication mode text

host1(config-if)#ip rip authentication key klaatu42

Associate the RIP routing process with an interface specified by an IP addr
ess or with an unnumbered interface, and configure RIP for the interfa
ce. 

host1(config-router)#address 10.2.1.1

host1(config-router)#address 10.2.1.1 receive version 1

host1(config-router)#address 10.2.1.1 send version 2 

host1(config-router)#address 10.2.1.1 authentication mode 
text

host1(config-router)#address 10.2.1.1 authentication key
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•

•

•

•

•
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•••

••••

•
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Cisco 

Edge 
Product 
Matrix

10008

12406

12404

7609

7606

7505

7206VXR

7204VXR

M160M40eM20M10M5 M7i M10i

7304

7507

7513

7613

•

•

• •

•

•

•

•

•

•

•

•

T320 T640

CRS •



640 Gbps

320 Gbps

640 Gbps

1.2 Tbps
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  ���U�� N��T
 ��	 ��

NGN

32

16

8

16

 ��8�
Slot  �� 
OP� �	

*40 GbpsT-640

*40 GbpsT-320

Juniper

 :# ��- $�� 7	�,
�����

40 GbpsCRS- 8 

Slot

 :# ��- $�� 7	�,
�����

40 GbpsCRS- 16 

Slot Cisco

 ���4 &:�4'
 :���

Wire

Speed

�
�� V�� / �8�:�� ����

��9��R
 X%# ��)�!4��9��R
 X%# ��)�!4

*
' �� � X-�� �� 8%��� �8���Y7 �� ����� ��:�4' K�	 ���� �� XP%��6K�@A4 &:�4

8%)�0� ��� ������ K�	�
�� �� 8%����4 .



Light reading Competitive Light reading Competitive ProductProduct TestTest

Source: Lightreading, Feb, 2001
http://www.lightreading.com/testing/

Juniper: Winner of Key and Overall 
Testing Categories

Best
Overall

Best
OC-192c

Best
OC-48c

Best
MPLS

Best IP

Juniper

Cisco
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� France Telecom

� China Telecom

� BellSouth

� SingTel

� Telefunica (Czech Republic)

� Sonera (Finland )

� Telia (Scandinavia countries such as swed
en, denmark, Finland ,….)

� Deutsch telecom

� Telekomunikacia polska ( Poland )

� Korea Telecom
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���� ��9��R
 �0�T ���'������ ��9��R
 �0�T ���'��CoreCore  

 �)� �)�

��	�
�� Z��� �� ��	�
�� Z��� �� CRSCRS����� ����� 



��)�!4��)�!4 �0�T  �0�T 
�8�:������ /;84( �L� ) �0�T

T?640 ( Base System) 100,000

T?320( Base System) 75,000

1*10 Gbps Ethernet145,000

1*STM64125,000

4*STM16225,000

CRS ( Base System)?16 slot 450,000

CRS ( Base System)?8 slot 225,000

8*10 Gbps Ethernet110,000

4*STM64330,000

������

�����
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;�� �.�-;�� �.�- : :<=<= �
��  �
�� CRSCRS-- 16 Slot16 Slot ��	��� ��  ��	��� �� Core Core  �  � 
ABRABR

� �	 ��#�DNode~1.2 Tbps

�   ���� ��9��R
 �0�T ���'�� :

                            28 Million $



 2�� �.�- 2�� �.�- : :++  �
��   �
�� CRSCRS-- 16 Slot16 Slot ��  �� CoreCore �  � IJIJ�
�� �
�� 
  CRSCRS-- 8 Slot  8 Slot  5��%Q �� 5��%Q �� ABR ABR   

� �	 ��#�DNode ��	�
�� �� Core~1.2 Tbps

� �	 ��#�DNode ��	�
�� �� ABR~640 Gbps

�   ���� ��9��R
 �0�T ���'�� :

                                             24 Million $



  2�� �.�-  2�� �.�- : :<=<= �
��  �
�� CRSCRS-- 8 Slot8 Slot ��	��� ��  ��	��� �� Core Core  �  � 
ABRABR

�   �	 ��#�DNode~640 Gbps

� ���� ��9��R
 �0�T ���'��:

                          23.5 Million $



 �0�T ���'�� �0�T ���'��

 ���� ��9��R
 ���� ��9��R
Core Core   Z��� �� �)�   Z��� �� �)� 

   ��� ��	�
��    ��� ��	�
�� TT-- ������  ������ 



;�� �.�-;�� �.�-::  <=<=  �
���
��  TT-- 640640  ��	��� ����	��� ��    Core Core � � 
ABRABR

� �	 ��#�DNode~640 Gbps

� ���� ��9��R
 �0�T ���'��:

                            15 Million $



 2�� �.�- 2�� �.�- : :++  �
��   �
�� TT-- 640640 ��  �� CoreCore �  � IJIJ �
��  �
�� TT--320 320   
5��%Q ��5��%Q ��ABR ABR   

� �	 ��#�DNode ��	�
�� �� Core~640 Gbps

� �	 ��#�DNode ��	�
�� �� ABR~320 Gbps

����� ��9��R
 �0�T ���'�� :

                       14.5 Million $
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     N)� ����4 �� ���
 ��     N)� ����4 �� ���
 �� : :

�      �� 	,  ��� ,	�� 3�4�2�� )�5�6 �;���< 
  ������	  � =�Core    ������ 
���9 �� ��"# 

 >	�'?200 Gbps

�  &���'(� 7�# >�*� )*�+

�  ������	 	� �� �#	Core    @��� � ������ 
   ������	 ���A ���� �B���Core ����� 



 �����4 ���%(�6 N)� �.�- �� :� ��) �����4 ���%(�6 N)� �.�- �� :� ��)::

� ��	�
�� ��P�Core  � ABR��� :� T- 640    ������

8���7 ��A��  .

 ) �0�T ���'�� :15 Million $ ( 

� ��	�
��Core ��� :� T- 640  ��	�
�� � ABR 

��� :�T- 320   8���7 ��A�� ������ .

 )      �0�T ���'�� :14.5 Million $ ( 
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