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About This Guide

This OmniSwitch AOS Release 8 Network Configuration Guide describes basic attributes of your switch
and basic switch administration tasks. The software features described in this manual are shipped standard
with your switches. These features are used when readying a switch for integration into a live network
environment.

Supported Platforms

The information in this guide applies only to the following products:
®  OmniSwitch 9900 Series
e OmniSwitch 6900 Series
® OmniSwitch 6860 Series
e OmniSwitch 6865 Series
® OmniSwitch 6560 Series

Who Should Read this Manual?

The audience for this user guide are network administrators and IT support personnel who need to config-
ure, maintain, and monitor switches and routers in a live network. However, anyone wishing to gain
knowledge on how fundamental software features are implemented in the OmniSwitch Series switches
will benefit from the material in this configuration guide.

When Should | Read this Manual?

Read this guide as soon as your switch is up and running and you are ready to familiarize yourself with
basic software functions. You should have already stepped through the first login procedures and read the
brief software overviews in the appropriate Hardware Users Guide.

You should have already set up a switch password and be familiar with the very basics of the switch soft-
ware. This manual will help you understand the switch’s directory structure, the Command Line Interface
(CL1), configuration files, basic security features, and basic administrative functions. The features and
procedures in this guide will help form a foundation that will allow you to configure more advanced
switching features later.
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What is in this Manual? About This Guide

What is in this Manual?

This configuration guide includes information about the following features:

e Basic switch administrative features, such as file editing utilities, procedures for loading new software,
and setting up system information (name of switch, date, time).

e Configurations files, including snapshots, off-line configuration, time-activated file download.

e The CLI, including on-line configuration, command-building help, syntax error checking, and line edit-
ing.

e Basic security features, such as switch access control and customized user accounts.
e SNMP
e \Web-based management (WebView)

What is Not in this Manual?

The configuration procedures in this manual primarily use Command Line Interface (CLI) commands in
examples. CLI commands are text-based commands used to manage the switch through serial (console
port) connections or via Telnet sessions. This guide does include introductory chapters for alternative
methods of managing the switch, such as web-based (WebView) and SNMP management. However the
primary focus of this guide is managing the switch through the CLI.

Further information on WebView can be found in the context-sensitive on-line help available with that
application.

This guide does not include documentation for the OmniVista network management system. However,
OmniVista includes a complete context-sensitive on-line help system.

This guide provides overview material on software features, how-to procedures, and tutorials that will
enable you to begin configuring your OmniSwitch. However, it is not intended as a comprehensive refer-
ence to all CLI commands available in the OmniSwitch. For such a reference to all CLI commands,
consult the OmniSwitch AOS Release 8 CLI Reference Guide.

How is the Information Organized?

Each chapter in this guide includes sections that will satisfy the information requirements of casual read-
ers, rushed readers, serious detail-oriented readers, advanced users, and beginning users.

Quick Information. Most chapters include a specifications table that lists RFCs and IEEE specifications
supported by the software feature. In addition, this table includes other pertinent information such as mini-
mum and maximum values and sub-feature support. Some chapters include a defaults table that lists the
default values for important parameters along with the CLI command used to configure the parameter.
Many chapters include Quick Steps sections, which are procedures covering the basic steps required to get
a software feature up and running.

In-Depth Information. All chapters include overview sections on software features as well as on selected
topics of that software feature. Topical sections may often lead into procedure sections that describe how
to configure the feature just described. Many chapters include tutorials or application examples that help
convey how CLI commands can be used together to set up a particular feature.

XXii
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About This Guide Documentation Roadmap

Documentation Roadmap

The OmniSwitch user documentation suite was designed to supply you with information at several critical
junctures of the configuration process.The following section outlines a roadmap of the manuals that will
help you at each stage of the configuration process. Under each stage, we point you to the manual or
manuals that will be most helpful to you.

Stage 1: Using the Switch for the First Time

Pertinent Documentation: OmniSwitch Hardware Users Guide
Release Notes

This guide provides all the information you need to get your switch up and running the first time. It
provides information on unpacking the switch, rack mounting the switch, installing NI modules, unlocking
access control, setting the switch’s IP address, and setting up a password. It also includes succinct
overview information on fundamental aspects of the switch, such as hardware LEDs, the software
directory structure, CLI conventions, and web-based management.

At this time you should also familiarize yourself with the Release Notes that accompanied your switch.
This document includes important information on feature limitations that are not included in other user
guides.

Stage 2: Gaining Familiarity with Basic Switch Functions

Pertinent Documentation: OmniSwitch Hardware Users Guide
OmniSwitch AOS Release 8 Switch Management Guide

Once you have your switch up and running, you will want to begin investigating basic aspects of its
hardware and software. Information about switch hardware is provided in the Hardware Guide. This guide
provide specifications, illustrations, and descriptions of all hardware components, such as chassis, power
supplies, Chassis Management Modules (CMMs), Network Interface (NI) modules, and cooling fans. It
also includes steps for common procedures, such as removing and installing switch components.

The OmniSwitch AOS Release 8 Switch Management Guide is the primary users guide for the basic
software features on a single switch. This guide contains information on the switch directory structure,
basic file and directory utilities, switch access security, SNMP, and web-based management. It is
recommended that you read this guide before connecting your switch to the network.

Stage 3: Integrating the Switch Into a Network

Pertinent Documentation: OmniSwitch AOS Release 8 Network Configuration Guide
OmniSwitch AOS Release 8 Advanced Routing Configuration Guide
OmniSwitch AOS Release 8 Data Center Switching Guide

When you are ready to connect your switch to the network, you will need to learn how the OmniSwitch
implements fundamental software features, such as 802.1Q, VLANS, Spanning Tree, and network routing
protocols. The OmniSwitch AOS Release 8 Network Configuration Guide contains overview information,
procedures, and examples on how standard networking technologies are configured on the OmniSwitch.

The OmniSwitch AOS Release 8 Advanced Routing Configuration Guide includes configuration
information for networks using advanced routing technologies (OSPF and BGP) and multicast routing
protocols (DVMRP and PIM-SM).

The OmniSwitch AOS Release 8 Data Center Switching Guide includes configuration information for data
center networks using virtualization technologies (SPBM and UNP), Data Center Bridging protocols
(PFC, ETC, and DCBX), and FCoE/FC gateway functionality.
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Documentation Roadmap About This Guide

Anytime

The OmniSwitch AOS Release 8 CLI Reference Guide contains comprehensive information on all CLI
commands supported by the switch. This guide includes syntax, default, usage, example, related CLI
command, and CLI-to-MIB variable mapping information for all CLI commands supported by the switch.

This guide can be consulted anytime during the configuration process to find detailed and specific
information on each CLI command.
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About This Guide Related Documentation

Related Documentation

The following are the titles and descriptions of all the related OmniSwitch user manuals:
®  OmniSwitch 9900, 6900, 6860, 6865, 6560 Hardware Users Guides

Describes the hardware and software procedures for getting an OmniSwitch up and running as well as
complete technical specifications and procedures for all OmniSwitch chassis, power supplies, fans, and
Network Interface (NI) modules.

e  OmniSwitch AOS Release 8 CLI Reference Guide

Complete reference to all CLI commands supported on the OmniSwitch. Includes syntax definitions,
default values, examples, usage guidelines and CLI-to-MIB variable mappings.

e OmniSwitch AOS Release 8 Switch Management Guide

Includes procedures for readying an individual switch for integration into a network. Topics include
the software directory architecture, image rollback protections, authenticated switch access, managing
switch files, system configuration, using SNMP, and using web management software (WebView).

e OmniSwitch AOS Release 8 Network Configuration Guide

Includes network configuration procedures and descriptive information on all the major software
features and protocols included in the base software package. Chapters cover Layer 2 information
(Ethernet and VLAN configuration), Layer 3 information (routing protocols, such as RIP and IPX),
security options (authenticated VLANS), Quality of Service (QoS), link aggregation, and server load
balancing.

e OmniSwitch AOS Release 8 Advanced Routing Configuration Guide

Includes network configuration procedures and descriptive information on all the software features and
protocols included in the advanced routing software package. Chapters cover multicast routing
(DVMRP and PIM-SM), Open Shortest Path First (OSPF), and Border Gateway Protocol (BGP).

e OmniSwitch AOS Release 8 Data Center Switching Guide

Includes an introduction to the OmniSwitch data center switching architecture as well as network
configuration procedures and descriptive information on all the software features and protocols that
support this architecture. Chapters cover Shortest Path Bridging MAC (SPBM), Data Center Bridging
(DCB) protocols, Virtual Network Profile (vNP), and FCoE/FC gateway functionality.

® OmniSwitch AOS Release 8 Transceivers Guide
Includes SFP and XFP transceiver specifications and product compatibility information.
e OmniSwitch AOS Release 8 Specifications Guide

Includes Specifications table information for the features documented in the Switch Management
Guide, Network Configuration Guide, Advanced Routing Guide, and Data Center Switching Guide.

e Technical Tips, Field Notices
Includes information published by Alcatel-Lucent Enterprise’s Customer Support group.
e Release Notes

Includes critical Open Problem Reports, feature exceptions, and other important information on the
features supported in the current release and any limitations to their support.
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Technical Support About This Guide

Technical Support

An Alcatel-Lucent Enterprise service agreement brings your company the assurance of 7x24 no-excuses
technical support. You’ll also receive regular software updates to maintain and maximize your Alcatel-
Lucent Enterprise product’s features and functionality and on-site hardware replacement through our
global network of highly qualified service delivery partners.

With 24-hour access to Alcatel-Lucent Enterprise’s Service and Support web page, you’ll be able to view
and update any case (open or closed) that you have reported to Alcatel-Lucent Enterprise’s technical
support, open a new case or access helpful release notes, technical bulletins, and manuals.

Access additional information on Alcatel-Lucent Enterprise’s Service Programs:
Web: support.esd.alcatel-lucent.com
Phone: 1-800-995-2696

Email: ebg_global_supportcenter@al-enterprise.com

XXVi
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Configuring Ethernet Ports

The Ethernet software is responsible for a variety of functions that support Ethernet ports on OmniSwitch
Series switches. These functions include diagnostics, software loading, initialization, configuration of line
parameters, gathering statistics, and responding to administrative requests from SNMP or CLI.

In This Chapter

This chapter describes the Ethernet port parameters of the switch and how to configure them through the
Command Line Interface (CLI). CLI Commands are used in the configuration examples.

Configuration procedures described in this chapter include:

“Configuring Ethernet Port Parameters” on page 1-3
“Using TDR Cable Diagnostics” on page 1-13

“Interfaces Violation Recovery” on page 1-15

“Clearing Ethernet Port Violations” on page 1-19

“Link Monitoring” on page 1-20

“Link Fault Propagation” on page 1-24

“|EEE 1588 Precision Time Protocol (PTP)” on page 1-27
“MAC Security Overview” on page 1-28

For more information about using CLI commands to view Ethernet port parameters, see the OmniSwitch
AOS Release 8 CLI Reference Guide.
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Configuring Ethernet Ports

Ethernet Port Defaults

Ethernet Port Defaults

The following table shows Ethernet port default values:

Parameter Description Command Default Value/Comments
Interface Line Speed interfaces speed AutoNeg

Interface Duplex Mode interfaces duplex AutoNeg

Trap Port Link Messages interfaces link-trap Disabled

Interface Configuration interfaces Enabled

Peak Flood Rate Configuration

interfaces flood-limit

4 Mbps (10M Ethernet)
49 Mbps (100M Ethernet)
496 Mbps (1G Ethernet)
700 Mbps (2.5G Ethernet)
997 Mbps (10G Ethernet)
997 Mbps (40G Ethernet)
997 Mbps (100G Ethernet)

Interface Alias

interfaces alias

None configured

Maximum Frame Size

interfaces max-frame-
size

1553 (untagged) Ethernet packets
1553 (tagged) Ethernet packets
9216 Gigabit Ethernet packets

Digital Diagnostics Monitoring  interfaces ddm Disabled
(DDM)

Enhanced Port Performance interfaces Disabled
(EPP)

Beacon LED interfaces beacon Disabled
Precision Time Protocol (PTP) interfaces ptp admin- Disabled

time stamping on the switch

state
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Configuring Ethernet Ports Ethernet Ports Overview

Ethernet Ports Overview

This chapter describes the Ethernet software CLI commands used for configuring and monitoring the
Ethernet port parameters of your switch.

Configuring Ethernet Port Parameters

The following sections describe how to use CLI commands to configure ethernet ports.

Enabling and Disabling Autonegotiation

To enable or disable autonegotiation on a single port, a range of ports, or an entire slot, use the interfaces
command. For example:

-> interfaces 2/3 autoneg enable
-> interfaces 2/1-3 autoneg enable
-> interfaces 2 autoneg enable

Configuring Crossover Settings

To configure crossover settings on a single port, a range of ports, or an entire slot, use the interfaces
crossover command. If autonegotiation is disabled, auto MDIX, auto speed, and auto duplex are not
accepted.

Setting the crossover configuration to auto configures the interface or interfaces to automatically detect
crossover settings. Setting crossover configuration to mdix configures the interface or interfaces for
MDIX (Media Dependent Interface with Crossover), which is the standard for hubs and switches. Setting
crossover to mdi configures the interface or interfaces for MDI (Media Dependent Interface), which is the
standard for end stations.

For example:

-> interfaces 2/1 crossover auto
-> interfaces 2/2-5 crossover mdi
-> interfaces 3 crossover mdix

Setting Interface Line Speed

The interfaces speed command is used to set the line speed on a specific port, a range of ports, or all ports
on an entire slot.

For example:

-> interfaces 2/1 speed 100
-> interfaces 2/2-5 speed 1000
-> interfaces 3 speed auto
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Configuring Ethernet Ports Configuring Ethernet Port Parameters

Configuring Duplex Mode

The interfaces duplex command is used to configure the duplex mode on a specific port, a range of ports,
or all ports on a slot to full, half, or auto. (The auto option causes the switch to advertise all available
duplex modes (half/full/both) for the port during autonegotiation.) In full duplex mode, the interface

transmits and receives data simultaneously. In half duplex mode, the interface can only transmit or receive
data at a given time.

For example:

-> interfaces 2/1 duplex half
-> interfaces 2/2-5 duplex auto
-> interfaces 3 duplex full

Setting Trap Port Link Messages

The interfaces link-trap command can be used to enable or disable trap port link messages on a specific
port, a range of ports, or all ports on a slot. When enabled, a trap message is sent to a Network
Management Station (NMS) whenever the port state has changed.

For example:

-> interfaces 2/3 link-trap enable
-> interfaces 2/3-5 link-trap enable
-> interfaces 2 link-trap enable

Resetting Statistics Counters

The clear interfaces command is used to reset all Layer 2 statistics counters on a specific port, a range of
ports, or all ports on a slot. For example:

-> clear interfaces 2/3 l2-statistics
-> clear interfaces 2/1-3 I2-statistics
-> clear interfaces 2 I2-statistics

This command also includes an optional cli parameter. When this parameter is specified, only those

statistics that are maintained by the switch CLI are cleared; SNMP values are not cleared and continue to
maintain cumulative totals. For example:

-> clear interfaces 2/1-3 l2-statistics cli

Note that when the cli parameter is not specified both CLI and SNMP statistics are cleared.

Enabling and Disabling Interfaces

The interfaces command is used to enable or disable a specific port, a range of ports, or all ports on an
entire slot.

-> interfaces 2/3 admin-state disable
-> interfaces 2/1-3 admin-state disable
-> interfaces 2 admin-state disable
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Configuring a Port Alias

The interfaces alias command is used to configure an alias (i.e., description) for a single port. (You
cannot configure an entire switch or a range of ports.) For example:

-> interfaces 2/3 alias ip_phonel
-> interfaces 2/3 alias “ip phones 1~

Note. Spaces must be contained within quotes.

Configuring Maximum Frame Sizes

The interfaces max-frame-size command can be used to configure the maximum frame size (in bytes) on
a specific port, a range of ports, or all ports on a switch.

For example:

-> interfaces 2/3 max frame 9216
-> interfaces 2/1-3 max frame 9216
-> interfaces 2 max frame 9216

Configuring Digital Diagnostic Monitoring (DDM)

Digital Diagnostics Monitoring allows the switch to monitor the status of a transceiver by reading the
information contained on the transceiver's EEPROM. The transceiver can display Actual, Warning-Low,
Warning-High, Alarm-Low and Alarm-High for the following:

e Temperature

Supply Voltage

e Current

e Qutput Power

* [nput Power

To enable the DDM capability on the switch use the interfaces ddm command. For example, enter:
-> interfaces ddm enable

Traps can be enabled using the interfaces ddm-trap if any of the above values crosses the pre-defined
low or high thresholds of the transceiver. For example:

-> interfaces ddm-trap enable

Note. In order to take advantage of the DDM capability, the transceiver must support the DDM
functionality. Not all transceivers support DDM; refer to the Transceivers Guide for additional DDM
information.
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Configuring Flood Rate Limiting

The OmniSwitch implementation of storm control supports flood rate limiting for broadcast, unknown
unicast, and multicast traffic. A high threshold rate is configured in megabits-per-second (mbps), packets-
per-second (pps), or as a percentage of the port speed. When the threshold value is reached, packets are
dropped.

To configure the flood rate limit threshold, use the interfaces flood-limit command For example:

-> interfaces 2/1/1 flood-limit bcast rate mbps 100
-> interfaces 2/1/2-5 flood-limit uucast rate pps 500
-> interfaces slot 3/1 flood-limit mcast rate cap% 50

Configuring a Flood Rate Limit Action

Configuring a port shutdown or trap action to occur when the rate limit threshold is reached provides a
method for monitoring storm traffic.

e Port shutdown action—port is moved to a STORM violated state and a violation trap is sent.

e Trap action—the storm is controlled through flood rate limiting and a trap is sent. The port is not
moved into a STORM violated state.

To configure the flood rate limit action, use the interfaces flood-limit action command with either the
shutdown or trap option. For example:

-> interfaces 1/1/1 flood-limit bcast action shutdown
-> interfaces 1/1/4 flood-limit uucast action trap

Use the all option with the interfaces flood-limit action command to specify all types of traffic. For
example:

-> interfaces 1/1/11 flood-limit all action shutdown

To set the flood rate limit action back to the default value (no action is taken) use the interfaces flood-
limit action command with the default option. For example:

-> interfaces 1/1/14 flood-limit mcast action default

Configuring Auto-Recovery for Port Shutdown Action

When a port is shutdown because of a STORM violated state, an administrator will have to clear the
violation. However, configuring a low threshold value for flood rate limiting can help to automate this
process. When the rate of violating traffic received on the port goes below the low threshold value, the
port is removed from the violating state.

To configure the low threshold value, use the interfaces flood-limit command with the low-threshold
option. For example:

-> interfaces 1/1/1 flood-limit bcast rate mbps 60 low-threshold 40
-> interfaces 1/1/4 flood-limit uucast rate mbps 100 low-threshold 40
-> interfaces 1/1/5 flood-limit mcast rate pps 2000 low-threshold 1000

Configuring Flood Rate Limiting

The following section describes how to apply a flood limit value to broadcast, unicast flooded, or
multicast traffic for a slot, port, or a range of ports. The interfaces flood-limit command can be used to
set limits based on pps, mbps, or a percentage of the port bandwidth.
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For example:

-> interfaces 2/1/1 flood-limit bcast rate mbps 100
-> interfaces 2/1/2-5 flood-limit uucast rate pps 500
-> interfaces slot 3/1 flood-limit mcast rate cap% 50

The auto recovery has to enabled by configuring the low threshold. The high and low threshold when
configured, will have same type [mbps, pps, an