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4.1 2% A& HBRA(1/0 Spec. )

Cisco

Specifications 12416

Avici
TSR

Juniper
M160

* #Slots: 16 / chassis

Physical Design | " # Interface slots: 15/ bay

> 71.5%h) x 17.257(w) x 227(d)

- # Slots: 40/ bay, 560 / system
* # Interface slots:40 / bay

~ 83.257 (h) x 26 (w) x 33.62" (d)

* # Slots: 8/ chassis
* # Interface slots:16 / bay

* 357 (h) x 19" (w) x 297(d)

~ 1Q/01

1pOC-1 VSR),

Interfaces

S (5R),

Card

- 222
10GE

2pGE(SX)

S{SM, ),

« 3Q/01

er siot

4 cards{PIC) per siot(FPC) :
1pQC-48¢ POS (SR}
4pOC-12¢ POS (MM, SMIR).
1HOC-12 ATM (MR
4p0C-3¢ POS (MM,
2pOC-3 ATM (MM, SMIR},
4pGE (SX). 2pGE (LX, S§X),
1pGE (LH. LX, §X),

4pDS3 ATM. 4pE3 ATH
1pOC-12 ch to DS-3
1pSTM-1 SMIR ch to 1.
48pFE

272

10GE

Max # of ports
per system

320Gbps System:

15p for 1pOC192
60p for 4pOC-48

B

Goal: 5.6Thps System (14 bay):

280p for 1p OC-192
560p for 1p OC-48

2240p for 4p OC-12
8960p for 16p OC-3

« 3QJ01: 4 bay

+ 80Gbps syste:

8p for OC-192¢c

32p for OC-48¢c POS
128p for OC-12¢c POS
32p for OC-12 ATM
128p for OC-3 POS
64p for OC-3 ATM
128p for GE (SX)

4.2 x5 & SR (Performance)

Cisco Avici Juniper
Performance 12416 TSR M160
Availability (Gen. Avail. ) 1Q01 4Q99 1Q00
+ 320Gbps « Scales from 2.5 Gbps to 5.6 - 160Gbps

Switch fabric
Capacity per System

Tbps

Maximum interface
capacity/ system

- 150 Gbps of VO

400 Gbps for one bay
5.6Tbps (TBC) for 14 bay

80 Gps for one chassis
+ 160 Gbps for one rack
(2 systems)

# 10G VO Slots per
System

16 slot / chassis

10 slot / shelf

- 40 slot / bay

560 slot / system

8 slot/chassis
16 slotrack

Scalability to maximum
capacity

12000 TSR consists of the 12016 node
& the Terabit Fabric Interconnect (TFI)
which supports up to 256 interface slots
across 16 nodes ~ Terabit Scalability
Modules connect the 12416 nodes with
the TFL IOS software ties components
into a single entity.

~ Each VO module provides

addt’l switch capacity. Switch
components of each line card
interconnected-via point to
point connections in the
backplane. Multiple are
interconnected via direct
backpiane extension

» The M160 is a single-
chassis system ad ships
with support for full
capacity forwarding.

Max. throughput with

min naclat civa

25Mpps x 15=375Mbps per chassis

Dedicated 25 Mpps Layer 3 lookup per

250Mpps per chassis with 48
byte packet

- 160Mpps with all packet
sizes, 40 to 9192bytes




4.3 £33 & S8 N (Architecture)

Switch Fabric
architecture

- Disl. Across 3 switch fabric

cards+2 Clock and Scheduler
Cards

» Distributed Routing Architecture for

interconnect

both forwarding and routing
functions.

Cisco Avici Juniper
Architecture 12416 TSR M160
Crossbar - 3 dimensional toroidal mesh > Shared Memory

- Centralized ASICs co-ordinate
flow of packets to/from shared
memory pool and interfaces.

Buffer
capacity and
location

- Line cards have 256 MB of packet

buffer memory in both receive and
transmit directions

+ 32MB output per line card
- Expandable 1o 128 MB input and

32 MB input per line card

128 MB output per card

- Qutput buffered.

+ 128 MB of shared output memory
is located on I/C concentrators in
configurable length queues.

4.4 % & SR (Routing)

relay”: AAL1 celis encapsulated in
MPLS

Cisco Avici Juniper
Routing 12416 TSR M160
BGP-4, IS-1S, OSPFv2, RIPv2, IGRP, EGRP. | BGP4, IS-IS, OSPFv2, Extensions to BGP-4, 1S-1S, OSPFv2,
) IGMP, Traffic Engineering Extensions to RSVP for LSP Tunnels, Traffic ICMP, RIPvIN2, Traffic
Routing OSPF, IS-1S Extensions for Traffic Engineering Exiensions to OSPF, 1S-1S Engineering Extensions to
protocols Engineering, MPLS Extensions for Traffic Engineering, MPLS OSPF, IS-1S Extensions
supported for Traffic Engineering,
Extensions to RSVP for
LSP Tunnels, MPLS
Maximum BGP-4: BGP4: BGP-4 ;
routing table - . - . -
capacity 1 million route entries 1 million route entries, 150 K routes, 2 million routes
100+ peers
AutoRP, GMPv1~2, CGMP, MBGP, MSDP, | MSDP, PIM-SM, PIM-DM, Auto-RP, 1GMPV1&v2 SDP, MSDP,
DVMRP, PIM-SM, PIM-DM MBGP PIM-SM, PIM-DM, MBGP,
E - DVMRP
>t g u 3
4.5 ERAEBRAILQOS
Quality Cisco Avici Juniper
of 12416 TSR M160
Service
ATM Service + Terminates ATM connections, UBR | + UBR with support for RFC 1483 « Yes. ATM CBR, VBR and UBR
classes and VBR-nrt - CBR will be supported by IP cell

SVCs or PVCs

+ PVCs and SVCs over AAL5S. Up to
2048 VCs

* ATM PVCs and IP LSPs PVCs =
41K IPLSPs = 4K

*PVCs only. 600VCs per
interface

Method of IP
QoS or CoS
implementation

> CAR, WRED, MDRR, Virtual Output
Queues, 2048 queues per card

* ASICs provide line rate QoS.

~ Traffic classified & prioritized across
8 queues per logical interface.

+ WRED, WFQ, policing and shaping
on each queue.

« CoS implemented in ASICs. No
input buffering.Police incoming
traffic, tag or drop out of profile
packets. Output queuing based
on Xcriteria. RED, WRR
applied to queues. Precedence
queues can be rewritten

* Yes
- MPLS, RSVP, LDP, RRR, FRR

- Yes
+ RSVP-TE today. 100s of LSPs can
be set up per second.

Yes. MPLS support for traffic
engineering and constraint-
based routing using RSVP
signaling.

~ P flow
- classification

- Yes
« AS-Matrix, protocol matrix, source &
dest. Matrix.

* Yes

« for traffic termination at the router IP

precedence /TOS, Dest. IP,
UDP/TCP port

« Yes
« IP precedence. TaS, S/D IP
address, TCP/UDP port




4.6 £ £ &R (Management)

Performance, and Statistics (FCAPS)

« Management Information Bases (MIBS)
SONET MIB RFC 1585
MBI

+ Logging system syslogd.

+ Security

TACACS+ Enhancements {Termi
Access Controller Acc Controi
System Plus) authentication
‘Secure Sheli

Central office alamms

« Standby Route Servers

Dual Servers can be depioyed for
additional redundancy

» Traffic separation
Al ForMe traffic is dassified into 24
apgncaﬁon-specnﬁc queues serviced by
WRR to avoid starvation of control
traffic and ensure against DoS attack

+ Configurable for ForMe Traffic
Filters

Cisco Avici Juniper
Management 12416 TSR M160
Software < 108 version 12.0S (11) and above * IPRIORI 3.1 ' ;g{r;los Release 4.3 and
. ve
Version
Manually configure the router called the | * Industry standard CLI. gﬂe%naglerg%r::]acce!ss via ,
; . ) icate ernet, console,
Principal 10S Command Line Interface (CLI), - SNMP v1 &v2c including traps. auxiliary ports and in-band
features of « Element layer system called the GSR - SSH secure access
Manager for configuration, fault, and - .
the performance element management Partitioned pemmission levels
. « SNMP monitarin
management + View SNMP traps + System event log for all events K 9
system ) including * Full per-interface
« Security Protocol activity (tracing) instrumentation
RADIUS and TACACS+ authentication Local and remote SYSL! « Configuration change history
+ Fault, Configuration, Alamm, Log alf CLi commands « Security

us

4.7 x5 A& SHHRIA(Reliability)

Retliability

Cisco
12416

Avici
TSR

Juniper
M160

+ Fully NEBS compliant.

- Yes

+ In process of NEBs Level
3 testing at Telecordia.

« Power supplies

~ Switch fabric, power, and

« Power supplies

+ APS for fast failover on WAN/POS segments,
+ MPLS Fast Re-Route for real-time restoration,
+ DCEF for refiable non-interruptible forwarding.

catch all hang or loop
conditions and force a
restart.

+ Pual Gigabit Router processor cooling + Cooling

- 4:1 fabric card redundancy

» Dual redundant fans

+ Yes. All POS interfaces in the GSR support » No » No. APS provided via

APS for SONET. external SONET ADM,

either for dual router or
single router.

« HSRP for fast failover on LAN segments, - Full watchdog support to - JUNOS Internet software

features modular design
with separate processes
running in protected
memory space on top of
an optimized kernel to
protect against system-
wide failure. Other
reliability features include

- MSPL, Fast Remote and
VRRP (virtual router
redundancy protocol)
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