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ABSTRACT

This thesis proposes Management The Asynchronous Transfer Mode (ATM) Network
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interface ATM9/0/0 1§oUADA ATM_LS1010_A2 i Interface ATM9/0/0
interface ATM9/1/0 k%llﬂmiﬂf‘fv ATM LS1010_A2 ﬁ Interface ATM9/1/0
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snmp-server community private RW
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ILMI Switch Prefix(es): 47.0091.8100.0000.aaaa.aaaa.aaaa
interface : ATM9/0/0 Interface Type : Private NNI
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Interface : ATM9/1/0 Interface Type : Private NNI
ILMI VCC : (0, 16) ILMI Keepalive : Disabled
Interface : ATM12/1/3 Interface Type : Private NNI
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interface : ATM9/0/0 Interface Type : Private NNI
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atm service-category-limit cbr 64512
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MANUIN

LightStream 1010 System Overview

The LightStream 1010 uses a five-slot, modular chassis that features the option of dual, fault-
tolerant, load-sharing power supplies. The central slot in the LightStream 1010 is dedicated to a
single, field-replaceable switch processor module that supports the 5-Gbps shared-memory, fully
nonblocking switch fabric, together with its feature card, and the high-performance RISC

processor that provides the routing intelligence for this architecture.

Figure 1 LightStream 1010 System Overview
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Table 1: LightStream 1010 Traffic Classes

Traffic Classes Available
Typical Use
Today

Typically used for telephony or legacy, site-to-site
Constant Bit Rate (CBR)
videoconferencing applications, ATM circuit emulation service

| Real-Time Variable Bit Rate Designed for delay- and jitter-sensitive applications, such as

(RT-VBR) many-to-many desktop videoconferencing applications

Non-Real-Time Variable Bit Designed for delay- and jitter-tolerant, but bandwidth-hungry

Rate (NRT-VBR) applications, such as one-to-many video broadcasts

Available Bit Rate (ABR) + Best effort with congestion feedback notification plus an
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Minimum Cell Rate (MCR) optionally defined minimum bandwidth, typically used in the
WAN

Cisco-unique traffic class for best-effort traffic with a specified
Unspecified Bit Rate (UBR) minimum bandwidth, typically used in the LAN for strategic
+ MCR resources or applications or in the WAN for an ATM committed

information rate (CIR)-like service

Unspecified Bit Rate (UBR) Most legacy data applications using fair best-effort service

With support for the ATM Forum PNNI'v 1.0 protocol for nearly two years, and with hierarchical
PNNI routing and Tag Switching, that has been shipping since April 1998, networks of
LightStream 1010 or Catalyst 5500s can scale to several hundred ATM switch nodes with QoS-
based routing. Cisco's value-added capabilities provide for ATM access lists, load sharing across
parallel links, PNNI Closed User Groups used to construct virtual private networks, at the ATM
layer. All this sophistication does not result in complexity for the user because the LightStream
1010 and Catalyst 5500 support standards-based plug-and-play and autodiscovery capabilities.

Advanced ATM management functions in the LightStream 1010 and Catalyst 5500 allow for
unprecedented levels of network visibility and control, including support for two specifications
first introduced to the industry by Cisco and a few partners: the ATM RMON MIB and ATM
Accounting MIBs. The LightStream 1010 and Catalyst 5500 can be controlled and managed by
AtmDirector, CiscoView, and CiscoWorks. for Switched Internetworks (CWSI) management

applications.
LightStream 1010 Components

® Five-slot chassis with passive ATM backplane and fan tray

® Optionally redundant, autosensing, load-sharing power supplies, each with own power
cord

® AC or DC (-48V) power supply options

® 5-Gbps shared-memory, nonblocking fabric on the ASP module running Cisco I0S
software with a choice of one of two field-replaceable feature cards; see the LightStream

1010 system data sheet for details on all the components
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® Option of up to four CAMs, each supporting up to two PAMs; Table 2 gives the range of
PAM interface types that are available today (see the datasheet available for each PAM);
more interface types will be available soon

® Interface timing: Stratum 4 accuracy clock for self-timing, master clock distribution port,

and loop timing

Table 2: ATM Port Adapter Modules for the LightStream 1010 or Catalyst 5500

Interface Ports/ Max Per
Rate Media Options Max Range/Notes
Type Module Switch
25 ATM 25 Mbps UTP-3 50-100m 12 96
MME/SME 2 km and 15 km 4 32
155 { 3x MMF and 1 x SMF { 2km and 30 km 3+1 32
0C-3c
Mbps LIFP=5 100m B 82
SMF LR 40 km -+ 32
| 622
OC-12¢ MMF/SME 500m and 1 km 1 8
Mbps
622
OC-12¢ SMEF LR 40 km 1 8
Mbps
DS3 45 Mbps Coaxial 4 32
E3 34 Mbps. | Coaxial 4 32
T1/E]
1.5 Mbps | TP---RJ-48 -+ 32
ATM
TI/EIL
_ 1.5 Mbps | TP---RJ-48 Unstructured 4 32
CES

ATM Switch Processor Feature Cards

Two types of feature cards are available for the switch processor: the per-class queuing feature

card (FC1) and the per-flow queuing feature cards (FC-PFQ). Features are detailed in Table 3:




Table 3: ATM Switch Processor Feature Cards
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Feature FC1 FC-PFQ
CBR, RT-VBR, NRT-VBR
CBR, RT-VBR, NRT-VBR
Traffic Classes ABR (EFCI and RR) + MCR, UBR +
ABR (EFCI and RR), UBR
MCR, UBR
CBR, RT-VBR, NRT-VBR
Output Queuing Per VC or per VP

ABR/UBR per port

Shaping

(Rate Limiting)

Per port (pacing)

Per CBR VC or CBR VP (128 shaped

VPs Total)

Queue Scheduling

Strict priority, rate per port

Strict priority, rate; weighted round robin

Intelligent EPD and
Selective Cell

Marking

Multiple fixed thresholds

Multiple, weighted (dynamic) thresholds

Intelligent Tail
(Partial) Packet

Discard

Supported

Supported

Policing (UPC)

Algorithm

Dual mode, single leaky
bucket (ITU-T1.371 and

ATM Forum UNI specs)

Dual leaky bucket (ITU-T L.371 and
ATM Forum UNI specs)

Frame Mode, VC

Merge

Not available

Supported

{ Point-to-Point VCs

Point-to-Multipoint

VCs

Up to 32,000
Up to 1098 roots

Up to 32 leafs per root

Up t032,000
Up to 32,000 roots
Up to 254 leafs per root

Maximum 32,000 leafs total

Logical Point-to-

Multipoint VCs

One leaf per output port, for

each point-to- multipoint

Multiple leafs per output port with
multiple VP tunnels, for each point-to-

multipoint connection

Network Clock

Switchover

Automatic upon failure

Programmable clock selection criteria
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Nondisruptive

Per-port TX or RX Per VC or VP
Snooping
Standard Processor
DRAM 1 32 MB, 64 MB optional 64 MB
Configuration

Table 4: Features and Benefits

Feature

Comment/Description

Benefit

Chassis

Modular, Five-

Slot Chassis

Supports required switch processor

module and up to four CAMs and up to

cight PAMs

Allows users-to flexibly add or mix
and match number and type of

modules, as needed

Same Chassis as

Catalyst 5000

Common power supplies and fan tray

Allows for leveraging investments

in spares

Fits Standard

19-Inch Rack

Works with existing wiring closet
racks; mounts at front or rear of
chassis; rack-mounting hardware and

cable guides included

Ensures ease of installation in

| wiring closet and network center

Dual, Fault-

Tolerant Power

Can cenfigure one or two power
supplies, where the second provides

redundancy; both AC and DC (48V)

Offers option of increased reliability

for fault-tolerant configurations

Fan Tray

1 Supplies
- options available
Can be powered by independent
Dual Power
One to each power supply power sources or distribution
Cords
systems for greater reliability
Field-
Eases maintenance and reduces
Replaceable Supports three fans

mean time to repair (MTTR)
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Field-
{ Requires LightStream 1010 to be
Replaceable _
1 powered down, but the Catalyst 5500 Eases maintenance and reduces
Switch
does not have to be powered down to MTTR
Processor _
replace this switch processor
Module
Allows users to mix and match any
Port Adapter Supports variable number of various
combination of interface types in
Modules interfaces

convenient quantities

Hot-Swappable
CAMs and

PAMSs

Can be inserted and extracted without
affecting switch operation; neither the
LightStream 1010 nor the Catalyst

5500 has to be powered down

Allows switch interfaces to be

added or extracted nondisruptively

| and reduces MTTR

Switch Fabric and CPU

5-Gbps Switch

Bandwidth

Fully nonblocking

Maximizes performance, with no
cell loss within fabric because of

head-of-line blocking

Shared-Memory |

Switch memory shared across all ports

Allows for high degree of effective

buffering, multiplying physical

Fabric

buffer space
Large Cell Up to 65,536 buffering cells available

Minimizes cell loss probability
Buffers to each port

Feature Card on
ASP Module---

Two Options

Implements all advanced switch and

traffic management mechanisms; field-

Allows for deployment options,
easy upgradability and investment

protection; any combination of

upgradable feature cards can be used in the
Available
same network
Low Switch Latencies of 18 to 25 microseconds Supports delay- and jitter-sensitive
Latency typical traffic
High performance required for
MIPS R4600

RISC Processor

100-MHz clock speed

ATM signaling and routing

protocols with high setup rates; 150
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to 250 connections per second

typical

Switch
Processor
Module and
Port Modules
Can Be

Deployed in the

{ All port modules and switch module

can be deployed in bottom five slots of

the Catalyst 5500 chassis, thus
providing an integrated frame and

ATM switching platform option

Multiple deployment options as well

as investment protection

Catalyst 5500
Allows reuse of advanced
Cisco I0S infrastructure and ATM
Software Basis for switch processor software mechanisms within the Cisco I0S
Support software and provides a common
GE3
Up to 36 MB of - | Supported in internal SIMMs and PC Allows forupgrades to support
Flash Memory Card larger code sizes

Standards-Based

Port Interfaces

Standards

Compliance

Per ATM Forum UNI specifications
and all referenced PHY specifications

therein

Multivendor interoperability

{ Network
Clocking

(Stratum 4)

Supports loop timing, slave mode to

timing master port, or local clocking

Allows for all modes of operation,
depending upon type of interface or
application; loop timing for wide-
area ports and clock distribution
from master port for synchronous
interfaces to support AALL or ATM
CES

{ Automatic

| Interface

Recognition

Uses the ILMI protocol to identify any
new interfaces as UNI or NNI, public

or private

Precludes need for manual

configuration

Interface LEDs

Two LEDs (RX and TX) per port

Visual indication of port operation
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and status

Connection Management

VC and VP
Switching, VP

Multiplexing

Supports up to 256 VPCs
8 bits VPI, 14 bits VCI

Supports all modes of switch and
end-system operation and allows for
large numbers of connections across

high-speed ports

Logical Point-

to-Multipoint

Multiple leafs per output port for each
point-to-multipoint, when the port has

multiple VPs (available only via per-

Required at the CPE demark when
leafs from a point-to-multipoint

connection are destined for multiple

VCs sites tunneled through different VPs
flow queuing feature card)
across the public network
Supports multipoint-to-point
connections network-wide,
Preserves AALS cell sequencing when
providing much greater VC
merging input from two or more
VC Merge | utilization, and thus greater

(frame mode)

(available only via per-flow queuing

feature card)

connections onto one output connection

scalability in wide-area networks
that support packet-or frame-based
tratfic, such as Tag Switching

networks

ATM Signaling and Routing

UN1I3.0,.3.1,
and 4.0

Signaling (ITU-

Fully standards compliant; supports

signaling version interworking

Allows end systems of any UNI

version level to signal for SVCs

T Q.2931,
Q.2971)
Facilitates network-wide

Integrated Local autoconfiguration; for example,
Management through address registration and

Across UNI and PNNI or IISP
Interface UNI/PNNI version negotiation;
(ILMI) 4.0 includes address scope indication

and PVC parameter discovery,
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detects change of attachment points
when there are moves across the
UNI, and facilitates IISP link
autoconfiguration and topology

discovery

Full, ATM
Forum-
Compliant

PNNI Support

Default PNNI image license supports
single level of hierarchy, where
multiple peer groups can be
interconnected by IISP or by other
switches that support full PNNI
hierarchy; extra PNNI image license
will support multiple levels of routing

hierarchy (note 1)

Support for ATM Forum
specification for scalable, QoS-
based ATM routing and switch-to-

switch SVC interoperability

[ISP Support

Included in all software images/licenses

Allows backward compatibility with
switches not yet implementing

ATM Forum-compliant PNNI

VP Tunneling

Maps signaling channels and user

connections into logical VP tunnels

Allows signaling as well as user
connections to be tunneled across
public networks that do not support

SVCs

Soft

PVCs/PVPs

Automates setup of PVCs or PVPs
across network using signaling

protocols

Eases.setup of PVCs or PVPs and
allows for automatic rerouting of

soft PVCs or PVPs

| soft PvC/PVP
Continuous
Route

Optimization

Used to reroute or redistribute soft
PVC/PVP connections when better

routes are available after failed links

| have healed

Optimizes network utilization of
soft PVC/PVP connections; how
aggressive or nonaggressive the
rerouting or redistribution proceeds
1s configurable to avoid oscillation
connection rerouting found in other

implementations

PNNI Closed

Provides ability to construct ATM-

Supports multiple user networks
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User Groups

layer virtual private networks (VPNs)

spread out over the same

(CUGSs) infrastructure, when they must be
securely separated, across both UNI
and PNNI
Control over access to a network
across particular links or between

Allows firewalls based on ATM -

ATM Access hosts, for example; also intrusion

address fields within ATM signaling

Lists protection is provided via ILMI

and ILMI registration
firewalls; all these can be set to vary
| on a time-of-day basis

Configurable
Useful for service providers who

"well-known"

Allows for the custom configuration of | offer SVC service and need

VCs for

signaling, ILMI,
or PNNI

nondefault well-known VCs

multiple/numerous signaling

channels

Anycast

Support

Optional feature of UNI Signaling 4.0

Anycasting is based on new ATM
services that use group addresses,
where the group address may be
shared among multiple end systems;
dmc group address may represent a
particular service, such as a

configuration or name server

Peak and

Minimum Cell

Provides quicker connection setup

when the original request for PCR

Rate Optional feature of UNI Signaling 4.0 or MCR cannot be met because of

(PCR/MCR) the lack of resources or policy

Negotiation constraints

E.164 <> Allows private networks to be
Many public ATM networks and ATM-

ATM NSAP attached to public ATM networks at
attached PBX devices use E.164

Address the CPE demark with the
addressing

Translation LightStream 1010
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Plug-and-Play | Uses preconfigured Cisco ATM

Precludes need for users to obtain

ATM addresses for private networks

Operation address prefixes
and permits rapid setup
Enhances link and network
Redundant Support for parallel links using load-
utilization and increases system
Links balancing or best-fit algorithms
uptime
Microsoft
Corporation Used to support Microsoft's NetShow
Proprietary Theater application for high-quality

Funnel Join (or video broadcast; merging is only over
Flow Merge) the UNI (2 single switch)

Protocol

May be used with either feature card

Traffic Management Mechanisms

| Multiple
Priorities for Supports all ATM Forum traffic classes
Queuing and and AAL types
Scheduling

Supports all traffic types and allows

for QoS on demand

Strict Priority

Multiple Queue | Specified Rate (via per-flow queuing
Scheduling feature card only)

Disciplines Weighted Round Robin (via per-flow

queuing feature card only)

Custom, guaranteed ATM traffic

classes

| Guarantees peak rate for CBR (rate

limiting), minimum cell rate for

| ABR or UBR, and sustainable cell

rate for VBR

Fair, differentiated delay probability
for UBR or NRT-VBR traffic
classes, and for best effort with
multiple IP precedence levels or
RSVP service classes in Tag

Switching networks

Intelligent Early | Supports early packet drop when user-

Packet Discard defined buffer threshold(s) are

Maximizes goodput for bursty

traffic; multiple thresholds used for
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exceeded

weighted early packet discard offer

| differentiated loss probability for

UBR and for best effort with
multiple IP precedence levels or
RSVP IP service classes in Tag

Switching networks

Intelligent Tail

(Partial) Packet

Drops remaining cells of an AALS

frame when any cells are dropped after

failing traffic policing, or any other

Improves goodput by not needlessly
forwarding cells of a partial frame

and inereases buffer utilization, thus

Discard
event that causes cell loss avoiding any further loss
Sets cell loss priority bit in cells that
Optimizes network utilization while
Cell Tagging exceed buffer thresholds or fail traffic

and Selective

policing

minimizing unnecessary cell loss

Prioritizes dropping of non-

Cell Drop Preferentially drops cells with CLP bit
conformant cells
set
Traffic Policing Allows enforcement of traffic
(usage contracts for all ATM Forum-
parameter Uses dual-mode, single leaky bucket defined traffic types

control) per
ITU-T 1.371
and ATM

Forum UNI

Specifications

algorithm (feature card 1)

Uses dual leaky bucket algorithm (per-

flow queuing feature card)

Allows policing of both peak and
sustained rates for each VC
simultaneously, most useful when
planning to oversubscribe the VBR

traffic classes

Traffic

Pacing/Shaping

Allows cells to be paced out selected
ports (feature card 1) or specific CBR

connections and shaped VP tunnels

{ (per-flow queuing feature card) at rates

1 equal to or below the line rate

Allows for rate-limited traffic on
public network connections; 128

total VP tunnels can be shaped per

switch, each VP with up to 128 VCs

each

Resource and
Policy

Connection

Used in admitting and routing ATM

connections

Ensures that guarantees made to
existing connections or policies set

by the administrator are honored
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Admission when setting up new connections
Control
ABR
Supports EFCI and Relative Rate (RR) | Minimizes cell loss and maximizes
Congestion
Marking goodput
Control
Traffic Wide variety of per-connection, per- Allows full monitoring of switch
Statistics port, and per-switch statistics and connection performance
LANE Configuration Server (LECS),
LANE Server (LES), and Broadcast
Deployment option for the backup
and Unknown Server (BUS) for
LAN Emulation LANE servers.in Cisco's unique
Ethernet and Token Ring emulated
Services Simple Server Redundancy Protocol
LANs (supperting LUNI v1.0 or v2.0
(SSRP) for LANE
clients); the LECS supports MPOA
networks as well
Provides redundancy for the LANE
Complete Cisco's standards-based SSRP and Hot
servers (via SSRP) and the default
Network Standby Router Protocol (HSRP) for
inter-VLAN router'and MPOA
Redundancy LANE and MPOA networks
server (via HSRP)
RFC 1577
Classical IP Supports ATM ARP server A deployment option
over ATM
Used to interconnect PBXs, TDMs,
and typical site-to-site
Integrates voice and video with data
videoconferencing equipment,
traffic onto a single ATM trunk
ATM Forum potentially avoiding local leased-
Structured (n x 64) and Unstructured
CES v2.0 line charges and saving monthly
(Clear Channel) Services
costs
On-hook suppression
Frees CBR bandwidth for other
traffic
Cisco Tag Special software license required for Provides for scalable ATM-based

Switching

Tag Switching; utilizes VC-merge

Internets; offers unique IP services
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(emerging IETF | optimization (via per-flow queuing over large ATM networks
Multiprotocol | feature card)
Label
Switching)
Manageability Mechanisms
F4 and F5 Segment or end-to-end flows for both

Allows link and connection integrity
OAM Cell VCs and VPs, periodically or on

verification and monitoring
Flows demand; AIS and RDI support

Allows network administrator to

Value-added function includes IP or

verify link or connection integrity at

OAM Ping ATM address within OAM cell to

direct pings to other LS 1010 switches

any intermediate point; facilitates

network troubleshooting

LEDs on Power

Supplies and

Indicates power supply operation and Quick, visual indication of system
Switch

status of ASP module status
Processor
Module
Local

{ Out-of-band management access

Management

Ports on Switch

Ethernet port

Dual EIA/TIA-232 senal ports

{ using parallel Ethernet network

Allows support for local terminal

Processor
and modem for remote management
Module
All standard MIBs and prestandard
extensions, including, but not limited
to, AToM MIB (RFC 1695) and its
Allows full configuration and
Numerous supplemental SVC MIB, ILMI MIB,
monitoring through Cisco's ATM
ATM MIBs PNNI v1.0 MIB, ATM signaling
management applications
diagnostic MIB, ATM RMON and
ATM Accounting MIBs (see following
entries)
ATM RMON { ATM Forum has just finished the Extends traditional RMON data sets
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MIB

specification for ATM RMON; this
ATM RMON MIB can be enabled on a

per-interface basis

such as flow statistics, host, and
traffic matrix to ATM
switches/networks: an administrator
can discover top talkers, for

example

ATM
Accounting

MIB

Data collection is available for SVCs

and switched virtual paths (SVPs); soft
permanent virtual eircuits (SPVCs)

with value-added support for PVCs and
permanent virtual paths (PVPs);

because of the potentially large quantity
of data collected, the ATM accounting
MIB generates a compressed file of
collected accounting information for

retrieval via TFTP.

Allows network administrators to
collect accounting data on ATM
bandwidth/resource usage per
connection within the ATM
network; this feature is extremely
useful for service providers, and a
standard RFC for this architecture
and MIB is nearing publication
from the Internet Engineering Task
Force (IETF) with the leadership of

Cisco Systems

Per-Port and

Per-Connection

Allows connections in either direction

of a selected port to be mirrored across

Facilitates nondisruptive analysis

and troubleshooting of traffic flows;

Snooping to a specified snooping port for analysis | includes future remote support of
Capabilities by an external ATM analyzer connection steering mechanisms

Allows customized monitoring of
RMON Traps Can be applied to any MIB variable

switch operation

Text-Based CLI

Uses Cisco router CLI parser,
accessible through local terminal or

Telnet

Builds upon familiar Cisco CLI,

online help, scripts, and so on

Telnet, TFTP,

Telnet, TFTP, and BOOTP

| Facilitates switch configuration and

and BOOTP autoconfiguration

Access Multiple password levels and Precludes unauthorized access to the
Protection TACACS+ for remote device switch, preventing "hacking" of
Mechanisms management access switch configuration

Flash Memory

Remotely downloads new software

Reduces cost of administering
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for Software

Download

revisions without hardware changes

software upgrades by providing
centralized network management

capability

In-band

Management

Access Support

Supports LANE and IP over ATM

client on switch processor module

Allows for remote, in-band

management across ATM ports

Table 5: Ordering Information

Product Information

Product Description

LightStream 1010 Base Systems

L1010-CHASS

LightStream 1010 chassis

L1010-PWR-AC

Power supply-—AC (default)

L1010-PWR-AC/2

Redundant power supply-—AC (installed)

L1010-PWR-DC

Installed power supply---DC

L1010-PWR-DC/2

Redundant power supply---DC (installed)

LightStream 1010

ATM Switch Processor

L1010-ASP-B-FCI

card 1) (installed)

ATM switch processor with per-class queuing feature card (feature

L1010-ASP-B-FCPFQ

ATM switch processor with per-flow queuning feature card (installed)

L1010-ASP-B-FC1=

(feature card 1)

Spare ATM switch processor with per-class queuing feature card

L1010-ASP-B-FCPFQ=

card

Spare hot-swap ATM switch processor with per-flow queuing feature

LightStream 1010 ATM Switch Processor Feature Card Upgrade

UPG-B-FC1-TO-PFQ

w/spare 64-MB DRAM

ASP-B only---feature card | to per-flow queuing feature card upgrade

LightStream 1010

DRAM Memory Options
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MEM-ASP-32M LightStream 1010, 32-MB DRAM (default)
MEM-ASP-32M= LightStream 1010, 32-MB DRAM (spare)
MEM-ASP-64M LightStream 1010, 64-MB DRAM (installed/default)
MEM-ASP-64M= LightStream 1010, 64-MB DRAM (spare)

LightStream 1010 Flash Memory Cards

MEM-ASP-FLC8M=

LightStream 1010 PC Card Flash memory card, 8 MB (spare)

MEM-ASP-FLC16M=

LightStream 1010 PC Card Flash memory card, 16 MB (spare)

MEM-ASP-FLC20M=

LightStream 1010 PC Card Flash memory card, 20 MB (spare)

LightStream 1010 Interfac

es (Port Adapter and Carrier Modules)

4-port STS-3¢/STM-1 multimode fiber port adapter modules

WAI-OC3-4MM
(installed)
WAI-OC3-4MM= 4-port STS-3¢/STM-1 multimode fiber port adapter modules (spare)
4-port STS-3¢/STM-1 single-mode fiber port adapter modules
WAI-OC3-4SS
(installed)
WAI-OC3-458S= 4-port STS-3¢/STM-1 single-mode fiber port adapter modules (spare)
WAI-OC3-4U5 4-port STS-3¢/STM-1 UTP-5 port adapter modules (installed)
| WAI-OC3-4U5= 4-port STS-3¢/STM-1 UTP-5 port adapter modules (spare)

WAI-OC3-1S3M

OC-3 mix port adapter module, 1 IR+ port and 3 MM ports (installed)

WAI-OC3-1S3M=

OC-3 mix port adapter module, 1 IR+ port and 3 MM ports (spare)

WAI-OC3-4SSLR

4-port STS-3¢/STM-1 SMF long-reach port adapter modules
(installed)

WAI-OC3-4SSLR=

4-port STS-3¢/STM=1 SMF long-reach port adapter modules (spare)

WAI-OC12-1MM

1-port STS-12¢/STM-4c multimode fiber port adapter modules
(installed)

WAI-OC12-1MM=

1-port STS-12¢/STM-4¢ multimode fiber port adapter modules

(spare)

WAI-OC12-1SS

1-port STS-12¢/STM-4¢c SMF port adapter modules (installed)

WAI-OC12-188=

1-port STS-12¢/STM-4¢c SMF port adapter modules (spare)

WAI-OC12-1SSLR

1-port STS-12¢/STM-4c SMF long reach port adapter modules
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(installed)

WAI-OC12-1SSLR=

1-port STS-12¢/STM-4c SMF long reach port adapter modules

(spare)
WAI-T3-4BNC 4-port DS3 port adapter modules (installed)
WAI-T3-4BNC= 4-port DS3 port adapter modules (spare)
WAI-E3-4BNC 4-port E3 port adapter modules (installed)
WAI-E3-4BNC= 4-port E3 port adapter modules (spare)

WAI-T1-4RJ48

4-port T1 (ATM) with RJ-48 interface port adapter modules

(installed)

WAI-T1-4RJ48=

4-port T1 (ATM) with RJ-48 interface port adapter modules (spare)

| 4-port E1 (ATM) with RJ-48 interface port adapter modules

WAI-E1-4RJ48

(installed)
WAI-E1-4RJ48= 4-port E1 (ATM) with RJ-48 interface port adapter modules (spare)
WAI-E1-4BNC 4-port E] (ATM) with BNC interface port adapter modules (installed)
WAI-E1-4BNC= 4-port E1 (ATM) with BNC interface port adapter modules (spare)

WAI-T1C-4RJ48

4-port T1 (circuit emulation) with RJ-48 interface port adapter

modules (installed)

WAI-T1C-4RJ48=

4-port T (circuit emulation) with RJ-48 interface port adapter

modules (spare)

WAI-E1C-4RJ48

4-port E1 (circuit emulation) with RJ-48 interface port adapter

modules (installed)

WAI-E1C-4RJ48=

4-port E1 (circuit emulation) with RJ-48 interface port adapter

modules (spare)

WAI-E1C-4BNC

4-port E1 (circuit emulation) with BNC interface port adapter

modules (installed)

WAI-E1C-4BNC=

4-port El (circuit emulation) with BNC interface port adapter

modules (spare)

WAI-ATM25-12P

12-port ATM 25 port adapter modules with 96-pin telco cable
(installed)

WAI-ATM25-12P=

12-port ATM 25 port adapter modules with 96-pin telco cable (spare)
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WATM-CAM-2P

LightStream 1010/Catalyst 5500 carrier module (installed)

WATM-CAM-2P=

LightStream 1010/Catalyst 5500 carrier module (spare)

WATM-CAM-CVR=

LightStream 1010/Catalyst 5500 carrier module slot cover (spare)

WAI-CVR=

LightStream 1010/Catalyst 5500 port adapter module slot cover

(spare)

LightStream 1010 Softwar

Options

SF-WAS3-11-2-10

IISP and PNNI feature set (installed) [S3]

{ SF-WAS3-11-2-10

Spare 1ISP and PNNI feature set

SF-WAS4-11-2-8-1S

[ISP and PNNI feature set (installed) [S4]

SF-WAS4-11-2-8-15S=

Spare [ISP and PNNI feature set

SW-WAS4-2

ISP and PNNI feature set (installed)

SW-WAS4-2=

Spare ISP and PNNI feature set

FR-WA-SX-PNNI

TISP to ISP + PNNI license (Only required if upgrading from ISP

only software to I[ISP + PNNI)

FR-WA-SX-HPNNI

Hierarchical PNNI license (Requires software SF-WAS4-2 as a

mimimum release level)

FR-WA-SX-TAGSW

Tag Switching license (Requires software SF-WAS4-2 as a minimum

release level)

FR-WA-SX-TSHPNNI

Hierarchical PNNI + Tag Switching license (Requires software SF-

WAS4-2 as a minimum release level)

LightStream 1010 Base System Spares

L1010-CHASS=

LightStream 1010 chassis (spare)

L1010-PWR-AC=

Spare power supply-—-AC (default)

L1010-PWR-DC=

Spare power supply---DC

LightStream 1010 Cables/Clips

CAB-ATM-DS3/E3

ATM cable, DS3 and E3, 10 foot

CLP-ATM-EMI-BNC-E=

Spare EMI clips for WAI-E1C-4BNC or WAI-E1-4BNC

CAB-ATM25-12=

Spare 96-pin telco cable for 12-port ATM 25 port adapter modules
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Availability and Orderability Information

A typical configuration for the LightStream 1010 is a chassis with the following:

One or two power supplies (AC or DC)

An ASP module with either 32 or 64 MB of DRAM

The latest software image that includes both the Interim-Interswitch Signaling Protocol
(IISP) and PNNI connection routing protocols

Port adapter modules supported by carrier modules---up to two PAMs per CAM

When ordering a preconfigured LightStream 1010 switch, the following items must be included

on the purchase order (PO):

LightStream 1010 chassis (L1010-CHASS5) plus at least one power supply (L1010-PWR-
AC or L1010-PWR-DC)
Country-specific power cord (CAB-7KA)--—-included in chassis price

One of'the ASP modules (LL1010-ASP-B-FC1 or L1010-ASP-B-FCPFQ)---extra cost

One of the following required DRAM memory configurations:

32-MB DRAM (MEM-ASP-32M)---default for the L1010-ASP-B-FCI included in this
ASP price
64-MB DRAM (MEM-ASP-64M)-—-additional cost for the L1010-ASP-B-FCI; default

for the L1010-ASP-B-FCPFQ included in this ASP price

DRAM Memory Ordering Tip:

The amount of DRAM required on the L1010-ASP-B-FC1 module is a function of the
number of active physical and logical ports (virtual path [VP] tunnels) and the expected
number of active switched virtual circuits (SVCs) through the switch. As an approximate
guide, use the following rules when determining the amount of DRAM to order foe a
switch with 32 physical ports (the L1010-ASP-B-FCPFQ defaults to 64 MB of DRAM):
Less than 10,000 active SVCs---use 32 MB of DRAM

Between 10,000 and 32,000 active SVCs---use 64 MB of DRAM

Any number of SVCs with both ATM accounting and ATM RMON MIBs active---use

64 MB of DRAM

All other components-—-redundant power supply, CAMs, PAMs, and Flash cards---are options

that can be ordered at the same time as the base chassis if the customer wants them installed at the
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factory. These components can also be ordered as spares, as with the chassis, ASP, and DRAM
single in-line memory modules (SIMMs). Configuration rules should also be followed when
ordering a spare ASP module. Note that some PAMs and the L1010-ASP-B-FCPFQ require more
recent versions of the Cisco 10S software for ATM software image.

Ensure that an appropriate number of CAMs are ordered at the same time as the PAMs when all
components are ordered for a LightStream 1010 or Catalyst 5500 switch chassis. Round up half
the number of the PAMs to the nearest even number, and this will be the numbér of CAMs
required (number of CAMs = number of PAMs/2 [plus 1 if number of PAMs is an odd number]).
There are no slot dependencies for PAMs---they can be plugged into any available PAM slot on
any previously installed CAM. CAMs ordered as spares will be shipped with two PAM slot
covers. CAMs installed in the factory will ship with PAM slot covers for any slots not occupied
by PAMs.

The Flash memory cards are not required for the operation of the LightStream 1010 and can only
be ordered as spares.

The LightStream 1010 ASP will accommodate the same DRAM and Flash memory Simms and

the same Flash memory PC Cards as the Route Switch Processor (RSP) module.
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