CHAPTER gt

About This Book

This guide provides detailed information on commands available from the command line interface
(CLI), and a table that correlates the attributes used in the CLI, the configuration program, and the
Management Information Base (MIB). It provides a description of the MIB used to manage
LightStream2020 enterprise PM switches. It also contains manual pages §oxOS commands and a
usefs guide for the vi text editor

Audience

TheLightStream 2020 Command and Attribute Reference Gaidiended for anyone who operates
a LightStream network.

Users of the LightStream document set are expected to have a general understanding of basic data
communications concepts and some knowledge of UNIX.

Organization

This guide is organized as follows:
® About This Book — Describes the audience, organization, and conventions for this book.

® CLI Command Reference — Lists all CLI commands and provides detailed descriptions of
syntax, arguments, etc.

® Setting and Displaying Configuration Attributes — Lists the configuration parameters that you
can configure with the LightStream configuration tool, and shows the functionally equivalent CLI
commands for displaying and setting a node’s configuration if the configuration tool is not
available to you.

® LightStream MIB Reference — Shows the complete LightStream enterprise MIB and lists the
address and type of each attribute.

® LynxOS Command Reference — Provides manual pageyificicS commands that you might
need to operate your LightStream network.

® Vi Editor User’s Guide — Provides complete user information for the vi text editor.

® BASH Shell Reference — This appendix provides instructions on using the bash shell.

Related Documentation
The following is a list of LightStream manuals and other material relevant to LightStream users.

® LightStream 2020 System Overview
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Related Documentation

The system overview explains what a LightStream switch is and how it works. It ouflives A
technology and describes LightStream hardware and software.

LightStream 2020 Site Planning and Cabling Guide

The site planning and cabling guide (SPCG) tells you how to prepare your site to receive
LightStream hardware. It includes space, environmental and electrical requirements, rack
selection guidelines, requirements for the management workstation, and information on cables
and connectors.

LightStream 2020 Installation and Troubleshooting Manual

The installation and troubleshooting manual (I&TM) tells you how to install LightStream
hardware and software, how to diagnose hardware problems, and how to replace faulty hardware
components.

LightStream 2020 Configuration Guide

The configuration guide provides the information you need to configure LightStream switches.

It describes the configuration tools and how to use them. It describes the configuration database
and defines all configurable attributes and their settings. The guide also provides step-by-step
configuration procedures.

LightStream 2020 Operations Guide

The operations guide is a task-oriented book that tells you how to operate a network of
LightStream switches. The guide presents an overview of network operations tasks, describes the
command line interface (CLI), and presents procedures for performing monitor and control tasks
such as displaying the status of nodes, cards and ports, viewing statistics, and creating collections
of traffic data.

LightStream 2020 Administration Guide

The administration guide describes LightStream network management functions such as setting
up a new network, troubleshooting, and optimizing the load across trunks. The guide describes
network management tools, then presents step-by-step procedures for performing the functions.

LightStream 2020 Traps Reference Manual

This manual presents an overview of LightStream traps (error and event messages) and a list of
operational, SNMP, and informational traps generated by the LightStream switch.

LightStream 2020 Command Line Interface (CLI) Reference Card
The reference card compactly summarizes the syntax and arguments of all CLI commands.
LightStream 2020 Release Notes

The release notes provide a software upgrade procedure and describe new features and special
considerations, including information on known software bugs.

Note The release notes contain important information that does not appear in other documents.
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LightStream 2020 Online Help

The LightStream command line interface (CLI) and configuration program both produce online
help facilities.



Text Conventions

Before attempting to install, configure, operate, or troubleshoot a network of LightStream switches,
read theLightSteam 2020 System Overviéilis overview provides important background information
about the LightStream product and tiiéAtechnology on which the product is based. Read the
LightSteam 2020 System Overviéist. Then usedblel-1 to determine which manuals you should read

next.

Table 1-1 LightStream Reading Path

If you want to: Read the following manuals in the order listed below:
Install LightStream switches LightStream 2020 Release Ndtes

LightStream 2020 Site Planning and Cabling Guide
LightStream 2020 Installation and Troubleshooting Manual
Configure LightStream switches  LightStream 2020 Release Ndtes
LightStream 2020 Configuration Guide
LightStream 2020 Online Help Screens
Set up or expand a LightStream  LightStream 2020 Release Ndtes
network LightStream 2020 Administration Guide
LightStream 2020 Online Help Screens
Operate a LightStream network  LightStream 2020 Release Ndtes
LightStream 2020 Operations Guide
LightStream 2020 Command and Attribute Reference Guide
LightStream 2020 Command Line Interface (CLI) Reference Card
LightStream 2020 Traps Reference Manual
LightStream 2020 Online Help Screens
Manage or troubleshoot a LightStream 2020 Release Ndtes
LightStream network LightStream 2020 Operations Guide
LightStream 2020 Administration Guide
LightStream 2020 Command and Attribute Reference Guide
LightStream 2020 Command Line Interface (CLI) Reference Card
LightStream 2020 Traps Reference Manual
LightStream 2020 Online Help Screens
Troubleshoot LightStream LightStream 2020 Release Ndtes
hardware LightStream 2020 Installation and Troubleshooting Manual
LightStream 2020 Site Planning and Cabling Guide

1. We recommend that you review the release notes before attempting to install, configure, operate, or troubleshoot a LightStream
switch. The release notes contain important information that does not appear in other documents.

Text Conventions

Table 1-2 describes conventions used to distinguish different types of text:
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Text Conventions

Table 1-2 Text Conventions
Convention Purpose Example
Bold screen literal type Represents user input. $ date
Screen literal type Represents system output Wed May 6 17:01:03 EDT 1994
Boldfacetype Denotes names of commands, command Issue theclear command.

arguments, and switches. Command names are
case sensitive; enter them exactly as they appear in

the text.
Italic type Used for titles of documents and for emphasis. LightStream 2020 Configuration Guide
File names areasesensitive.
Angle brackets < > Indicate user-specified parameters or classes df you see:

user responses. When you see th!s notationina oo port<c.p> <state>
syntax statement, make the substitution but do not
type the angle brackets.

you might type:

set port 4.3 active

Square brackets [ ] Indicate keys on the keyboard, or optional PresqReturn].
arguments or parameters for commands. You can
omit optional arguments and parameters in any

command. cli> help [<topic>]

Caret symbol » When the caret symbol precedes a character, it*X is the same gd€ontrol] X
refers to the control key.

Curly braces {} Indicate a choice of arguments or parameters for cli> set cli traplevel {off|info|oper|trace|debug}
commands. Arguments or parameters are
separated by a vertical line {|J}, and you must select
one
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Text Conventions
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CLI Command Reference

The LightStream 2020 enterprise ATM switch supports a command line interface (CLI). This
chapter lists all the CLI commands in alphabetical giated provides detailed information on each
command.

The CLI commands may be grouped by function as shown in Table 2-1.:

Table 2-1 CLI Commands and Functions

Command Type Function

CLI control commands Monitoring and control

MIB commands Advanced monitoring and control
VLI commands Virtual LAN internetworking
Diagnostics commands Diagnostic tests

If you can identify in @ble2-1 the type of action that you wish to perform, referalol@2-2 for the

commands that you can use to perform that actadrleZ-2 describes the various CLI commands. The
commands that you are most likely to use for normal day-to-day operation are the CLI control commands
and the MIB commands.

In Table2-2, the monitoring and control commars#tandshoware singled out and separated from the
CLI control commands because of their complexity

Table 2-2 CLI Commands
Type Name Function
The set Command set Change the state of the specified attribute. See the section “The set
Command.”
The show Command  show Display the value of the specified attribute(s). See the section “The
show Command.”
CLI Control clear Clear the screen.
Commands exit Exit CLI or protected mode.
help Display CLI help information.
password Change the password for protected mode.
ping Send ICMP echo packets to a host and report on any returned packets.
protected Enter protected mode.
quit Exit CLI or protected mode.
shell Execute a LynxOS command under a copy of the LynxOS shell.
source Execute a CLI script (CLI commands stored in a disk file).




The set Command

Type Name Function
MIB Commands browse Browse the MIB tree.
getsnmp Display the value of a MIB object.
getnextsnmp Display the value of the object in the MIB tree that follows the
specified object.
setsnmp Change the state of the specified MIB object.
walksnmp Display the values of all MIB objects in the MIB tree starting with the
specified object.
VLI Commands define Define a bridge filter.
delete Delete a bridge filter.
Diagnostics Commandsconnect Logically attach the console or modem 1/O ports to a given card within
a LightStream node.
loadcard Load the specified file into the specified card, start the card, and
establish a console connection between the CLI and the TCS slave on
the card.
test Run field diagnostics tests from the CLI.

Two other commands are described in the “Diagnostics Commands” section. They require detailed
knowledge of the contents and functions of hardware registers and memory locations. These are the
commandsead andwrite.

The CLI help facility lists all the commands alphabetically. Refer to Chapter 3 bigthiStream
2020 Operations Guidr a detailed description of the online help facility in the CLI.

The set Command

Use thesetcommand to set the value of a specified MIB object within a LightStream node, or to set the state
of the CLI program.

Syntax
settype[ID]

Arguments

parameter]parameter}

Thetypeagument may be any of those shownaibl&2-3:

Table 2-3

type Arguments

type Argument

Function

set card

set chassis
set cli

set collection
set config

set modem

Per-card attributes

Chassis-wide attributes

CLI attributes

Collection records

Configuration changes saved in local database

Modem attributes

2-6 Book Title



The set Command

type Argument Function
set pid Per-process attributes
set port Per-port attributes
set snmp SNMP control attributes
set stb Spanning-tree bridge attributes
set tcs Per-card attributes under TCS
set trap Display of traps

Note Thesetcommand requires protected modesfer modemset tcsandset trap only.

Note Thesetcommand requires that the read/write community name be set first to a name that has been
assigned the value write in the mma.communities file (uptessneterlis cli, modem, or snmp). Because

the default community name “public” is read otihesetcommand fails if the read/write community name

has not been set first. See the description of the comsaasdmpcommunity and Chapter 6 of the
LightStream 2020 Operations Guifte information on setting the read/write community

The additional arguments that may be used with ggFaigument are explained below

set card
Set the administrative state of the card to active, inactive, or testing.
Syntax
set cardcard#{active|inactive|testing}
Arguments

® card#
A card number.
® Aactive

Set the administrative state of the specified card to active.

Note When the card is set active from some other state, card parameters are set to defaults, then
overwritten from on-board memory (if temporary changes were made) and from the configuration
database, in that order. The result can be a combination of defaults, “temporary” changes, and
database settings, depending upon which parameters were set in EEPROM and in the configuration
database.
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The set Command

set chassis

Syntax

Arguments
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Note After a power reset or reboot of the node, the operational status of a card dasynlvehile
its administrative status and configuration register value are botb bging the card up in these
circumstances, set itilmactive and then tactive.

® jinactive

Set the administrative state of the specified candactive.

Note Do not use the Verify function of the configurator when a card is seadtive. The \érify
function copies attribute values from run-time memédfigen a card is inactive (or down for any reason), the
Verify function can access only the carype, numberand administrative status. If you choose to write
values to the local database, it deletes all other configured attribute values stored theleighesttieam
2020 Configuration Guidfer details about theevify function.

® testing

Set the administrative state of the specified catddiing. This is done during some
troubleshooting procedures. Ttest command sets the card state to testing.

Set values of specified chassis attributes.

set chassiattribute [value[interval m§]

® activeip IPaddress

secondaryiplPaddress

Set the IP addresses that are used for network management. The active IP address designates
whichever NP is active in a given chassis; the secondary IP address designates the backup NP.

These addresses are known to both NPs and to all nodes in the LightStream neteonkett
to either address via a host or router outside the LightStream network, the address must be
included in the static routing table on that host or router.

® congestioninterval ms

Set three time values used to control congestion avoidance operationssdiiggment is a
number of microseconds, and theerval arguments are as follows:

— maxpermitinterval ms
minpermitinterval ms

The maximum (minimum) interval, in microseconds, at which trunk cards and outgoing
edge cards may report permit limits.

— mincainfointerval ms



The set Command
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The minimum interval, in microseconds, at which congestion avoidance processes may
distribute aggregated CA updates to input edge cards.

® consoletraplevel {off|oper|info|trace|debug}

Set the level of traps that are reported by this node to the console. The info level includes oper
traps, trace includes info and oper traps, and debug includes all traps. SgatBeeam 2020
Traps Reference Manu#dr information about trap levels.

Note There must be a compelling reason to use ajynaents other thawff oroper. Useset trap
for individual traps instead, to avoid flooding the node with traps, which could cripple it.

defrouter IPaddress

Set the default router address for network management traffic originating at the local NP. This
address is used in the absence of any other routing information for such traffic.

ethernetaddr etheraddr

Set the Ethernet address for the NP. It is used by whichever NP is active. Not all LightStream
nodes need have an Ethernet connection.

ethernetmaskmask

Set the subnet mask for the Ethernet address.
namechassis_name

Set the chassis name (node name).

netmaskmask

Set the subnet mask for the active and secondary IP addresses.
primaryswitch {switcha|switchb}

Determine which switch, SA or SB, is the primary switch.

Note This operation resets all cards on tHectéd device.

traplevel {oper|info|trace|debug}

Set the level of traps that are reported for this node. The info level includes oper traps, trace
includes info and oper traps, and debug includes all traps. SergtihStream 2020 Traps
Reference Manudbr information about trap levels.

Note There must be a compelling reason to use agymaents other thaoff oroper. Useset trap
for individual traps instead to avoid flooding the node with traps, which could cripple it.

® traplog {on|off}

Turn the logging of traps in the traplog file on or off.



The set Command

set cli

Syntax

Arguments
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Set values of specified CLI attributes.

set cliattribute [value[interval m§]

® debug {on]off}

If the debug flag is on, additional information about the course of command execution is
displayed, including the names of MIB variables as they are queried or set, and each trap message
becomes quite verbose.

® echosource {on|off}

Turn the echoing of sourced commands on or off. The default is to display shell commands as
they are executed under th@urcecommand.

® lineedit {on|off}
Turn line editing capability with control keys on or off.
® log {"lodfile’|off}

Turn the CLI logging function on by directing its output to the specifiedofiffile. The file

logfile must be in the current directory (usually the same directory as the user account you are
using). If it is not, you must enter the full pathname of the file. All user input and output of the
current CLI session is copiedltmfile until you turn the logging function fofvith set cli log off

or exit the CLI. (The new output cannot be displayed at the bash prompt from another window
until this happens.) If you re-open the same log file, the new session is appended to the existing
file.

Note Always surround the file name or pathnamédgfile with quotation marks, as in the following
example:

cli> set cli log “cli.log.9502”
® term termtype

Set the terminal type termtype See the file /etc/termcap for possitdentypevalues.
® timer

Reinitialize the timer that normally indicates time elapsed since the current CLI session was
started.

® traplevel {offloper|info|trace|debug}

Set the level of traps that are reported to the CLI and to an NMS. The info level includes oper
traps, trace includes info and oper traps, and debug includes all traps. SgatBteeam 2020
Traps Reference Manu#dr information about trap levels.
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Note There must be a compelling reason to use agymagents other thaoff oroper. Useset trap
for individual traps instead, to avoid flooding the node with traps, which could cripple it.

set collection

Create, configure, or control the specified collection process.

Syntax

set collectioncollection#{action [MIB_objec} | attribute valu¢

See Chapter 6 of théghtStieam 2020 Operations Guida information about data collections and how
to use them, and see Chapter 5 ofdperations Guiddor information about monitoring collections.

Action Arguments of set collection

addvar MIB_object

Add MIB_objectto the objects subject to the specified collection.
create

Create the specified collection.

del

Remove the specified collection from the system.

delvar MIB_object

RemoveMIB_objectfrom the set of objects subject to the specified collection.
halt

Halt the specified collection.

start

Start the specified collection.

Attribute Arguments of set collection
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begintime [[[yy:] mm]dd]hh:mmss

Set the time at which the specified collection begins. The default beginning time is the current
time.

endtime [[[yy.]mm]dd:]hh:mmss

Set the time at which the specified collection ends. The default end time is December 31, 2037
23:59:59.

filesizebytes[: begintime[: endtimé]

Set the maximum size of the collection file in kilobytes, the time at which the specified collection
begins, and the time at which the specified collection ends. The optionabggiaimeand
endtimeare in [[yy:Jmm]dd:]hh:mmssformat. The default file size is 100 Kb. The collection

file is a circular file: when the collection data attains the configured file size limit, the process
begins overwriting the data in the file from the beginning.



The set Command

set config

Syntax

Arguments

Description
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® frequencyss[: begintime[: endtimé]

Set the frequency (in seconds) at which collection is to be done, the time at which the specified
collection begins, and the time at which the specified collection ends. The optional times
begintimeandendtimeare in [[yy.]Jmm]dd:]hh:mmssformat. The default frequency is 60

seconds.

Control write access to the MMA configuration database.

set config { lock | unlock }

® J|ock

All changes to configuration parameters are written to the disk, and other concurrent users are
prevented from making configuration changes with CLI commands. The CLI issues a periodic
reminder that the chassis is locked. The lock times out automatically two minutes after the
termination of the CLI session in which the lock was issued.

® unlock

Multiple users can concurrently make configuration changes with CLI commands, none of which
are written to disk. This is the default.

Write configuration changes to the MMA database, and prevent other users from making
configuration changes; or restore the default, so that the CLI affects configuration parameters in
run-time memory only.

These commands are equivalensédsnmp mmaSetLock Fchassis locked) argktsnmp

mmaSetLock 1(chassis unlocked). The commamdsnmp mmaSetLock 2ocks the chassis to other
users, but does not write changes to disk. This is useful for making experimental changes without
interference. Whesetsnmpis used to set the mmaSetLock object to 2 or 3, the lock automatically times
out after two minutes of no input from the us#ith these commands, in contrast withgbéconfig lock
command, the CLI does not issue a periodic reminder that the chassis is locked.

If other users of the CLI attempt to use CLI set commands while the MMA is locked, they see the
following generic SNMP error message:

SNMP error

Note After you make configuration changes and write them to the disk, as described above, the
local database is out of synch with the global database. As soon as possible, use the verify function
in the configuration tool on the network management station to copy configuration changes from the
local configuration database on the LightStream node to the global configuration database on the
network management station. The verify function retrieves the local settings and allows you to write
them over the global values.




The set Command

set modem
Set the modem initialization string and modem password for the specified switch card.
Syntax
set modem {sa|sb} {initstringinit_string|passwordpassword
Description

This command affectsnly the node on which the CLI is running when you execute it, regardless of a
target set with the commarsgt snmp hostnameéame

Note Theset modemcommand requires CLI protected mode. (Seetbeected command.)

set pid

Set the trap level or administrative status of a process.

Syntax

set pid pid# {traplevel level|adminstatus {active|inactive} }

Arguments
® traplevel {oper|info|trace|debug}

Set the level of traps that are reported for process nysmdeThe info level includes oper traps,
trace includes info and oper traps, and debug includes all traps. Séghtistream 2020
Administration Guiddor information about the relationships between traps, PIDs, and
processes. See thgghtStream 2020 Traps Reference Marfaaltrap levels.

Note There must be a compelling reason to use agymaents other thaoff oroper. Useset trap
for individual traps instead, to avoid flooding the node with traps, which could cripple it.

® adminstatus {active|inactive}

Set the administrative status of process nurpluito active or inactive. When the operational
status changes, the system restores it to this preferred state as soon as it can.

set port

Configure a port.
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The set Command

Description

Use theset port command to configure various attributes of a port. Most attributes can be configured
only for an appropriate card type. The types of attributes include the port state (for all card types),
bridging and VLI attributes, and protocol-specific characteristics. These are described under the
following headings:

® State Arguments of set port

® Characteristics Arguments of set port

® ATM VCI Arguments of set port

® Bridge Arguments of set port

® Frame Forwarding Arguments of set port
® Frame Relay Arguments of set port

®* FDDI Arguments of set port

® VLI Arguments of set port

Syntax
set portc.p arguments

State Arguments of set port
® activelinactive|testing

Set the administrative state of the specified port to active, inactive, or testirigsfitenmand
sets the port state to testing.

® Jloop {externallinternal|remote}
Loop the specified port externally, internally, or remotely.
® unloop

Unloop the specified port.

Characteristics Arguments of set port

Configure or modify port characteristics. The arguments witlkehibeacteristics parameter are as
follows:

® characteristics csu {none|larse}
Set the CSU type tiarse or specify that no CSU is present.
® characteristics {dce-bitrate Kbits|dte-bitrate bits}

Set the DCE or DTE bit rate for the specified port, depending upalté¢hdte-typevalue
described belowl he value oKbits for the DCE bit rate may be 56, 64, 128, 192, 256, 384, 448,
512, 768, 896, 1344, 1536, 1792, 2688, 3584, 4000, or 5376. The véitefof the DTE bit

rate is unrestricted in the range of decimal integers 9,000 — 6,000,000.

® characteristics dce-dte-type {dce|dte|dce-internal}
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The set Command

Set the specified port to be a DCE, DTE, or DCE internal d€ksetting connects the receive
clock to the TT interface signal. Tidee-internal setting connects the receive clock to a locally
generated clock. A DCE internal port is able to interface with DTE devices that cannot return the
TT signal. This value is interdependent with tlee-bitrate or dte-bitrate value described

above.

characteristics executechange

Make previously set administrative values operational for the specified port. The gtimeeats
with thecharacteristicsparameter set the administrative value only.

characteristics protocol {trunk|framerelay|frameforward|atm-uni}

Set the specified port to use the trunk protocol or one of the edge protocols (framerelay,
frameforwarding, ATM-UNI).

Note Trunk and edge protocols cannot be intermixed on a single card.

Note Use theset config lockcommand before changing betwéemk and any edge protocol. The
reason is that the card resets and the value is read back from the local configuration database.

ATM VCI Arguments of set port
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set port c.p vci vei# {activate|deactivate|deljttribute valué

Activate or deactivate theTM VCI on the specified port, or delete it. The VCI number must be
in the range 1-32399 inclusive, and may be further restricted depending upon the type of line
card. The VCI must be activated after setting VCI parameters. For the restrictions on the
sequences in which these commands may be applied, referLighk®tream 2020

Administration GuideThe A’AM VCI arguments are as follows:

— vci vei# activate
Enable the specified VCI on the specified port after setting its parameters.
— vci vei# deactivate
Deactivate the specified VCI without deleting it, for example, keeping it as a backup circuit.
— vci vci# del
Deactivate and delete V@ti# from the specified port.
— vci vci# destnode €hassisIDiPaddres{chassisnanie

Set the destination node fof M VCI on the specified port to a node identified by its chassis
number, its IP address, or its chassis name (if previously sesetitthassis nanje

— vci vci# destportc.p
Set the destination port top for the specified VCI.
— vci vci# destvcidestvci#

Set the destination VCI tbestvci#for the specified VCI. The VCI numbersi#anddestvci#
must both be in the range 1-32399 inclusive.

— vci vei#tinsured-rate cells/sec
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Set the insured rate tells/sedor the specified VCI.

— vci vei#insured-burst cells

Set the insured burst ratedells for the specified VCI. The default is 128 cells.

— Vvci vci# max-rate cells/sec

Set the maximum rate tells/sedor the specified VCI. The default rates are 109 cells/sec
for MSC, 218 Cells/sec for CLC, and the line rate for LSC (frame forwarding and frame
relay).

— Vvci vei## max-burst cells

Set the maximum burst ratedsellsfor the specified VCI. The default is 128 cells.
— vci vci# bwtype {guaranteed|insured}

Set the bandwidth type (cell-drop priority) on the primary portion of the specified VCI to
guaranteed or insured. The default is insured.
— vci vci# pri {0|1}

Set the transmit priority of the specified VCI. This priority is used at each LightStream node
in the VCI across the network. The default is 0 for frame relay circuits and for PVCs, and
the default is 1 for frame forwarding circuits.

Bridge Arguments of set port
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Theset port command has four bridgegamentsbcast-limit, bflt, bflt-def, andstb. The aguments
are described below

® set portc.pbcast-limit {discard-all|forward-all| packets/séc

Set the rate at which broadcast packets can be forwarded through this LAN port. Excess
broadcast packets are dropped. To restore the default broadcast limit, enter this command with
-1 as the number of packets per second.

The arguments used with theast-limit parameter are as follows:
— discard-all
Discard all broadcast packets sent to this port.
— forward-all
Forward all broadcast packets sent to this port.
— packets/sec

The maximum number of broadcast packets per second to be forwarded through this port, in
the range 1-127.

set port c.pbflt ID {block priority|forward priority|del}

Associate a bridge filter with the specified port. The filter must already have been created with
thedefinecommand. Up to 32 filters can be assigned to the same port (with a maximum of 1024 filters
over all ports on a LightStream node), and a given filter can be associatedfevitinidiforts.

Note These attributes are not affected when the card is reset.
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The arguments used with th#it parameter are as follows:

ID

Identifies the filter that is to be associated with this port. The liltevas assigned to the
filter with thedefinecommand.

{ block | forward } priority

When a frame matches the filter, either block it or forward it, as indicateghribiniy

argument is a number that determines the sequence in which multiple filters are considered
on this port. Each filter on a given port must have a unique priority number. The lowest
number is considered first. We recommend assigning priority numbers by 100s (100, 200,
300,...), leaving large gaps for possible future insertions into the sequence.

del

Break the association between the specified bridge filter and the specified port. This must be
done before the filter itself can be deleted withdélketecommand.

® set portc.p bflt-def {block|forward}

Set the default bridging action for the specified poblidak orforward .

Note This attribute is not affected when the card is reset.

® set portc.pstb {pri #|enable|disable|pathcost}

Set spanning-tree bridge parameters for the specified port (sesetadtbparameter valug

Note These attributes are not affected when the card is reset.

The arguments are as follows:

— pri#

Set the priority of the specified port for a path using. he range is 0-255, and the default
is 128.

{ enable | disable }

Enable or disable bridge forwarding on the specified port. Ports are enabled when they come
up, but the spanning tree protocol may disable ports to prevent loops if the topology of the
bridged networks connected to this port changes.

pathcost#

Set the cost of a path for the specified port (the contribution of this port to the path cost of
those paths toward the root bridge that include it). The range is 1-65535, and the default
value is calculated as 1000 divided by the speed of the network connection in Mbits/sec.
Thus, Ethernet has a default cost of 100, FDDI has a default cost of 10.

Frame Forwarding Arguments of set port
® set portc.pframeforwarding {activate|deactivatepttribute valué
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Set the following frame forwarding parameters:

frameforwarding {activate | deactivate}
Enable or disable the frame-forwarding circuit on the specified port.
frameforwarding destnode {chassisiOchassisnanie

Set the destination node for frame forwarding on the specified port to a node identified by its
chassis ID or its chassis name (if previously set sathchassis namje

frameforwarding destport c.p

Set the destination port top for the specified port.
frameforwarding insured-rate bps

Set the insured rate for the specified port to the bityage
frameforwarding insured-burst bytes

Set the insured burst rate for the specified pdoytes
frameforwarding max-rate bps

Set the maximum rate for the specified port to the bitlrase
frameforwarding max-burst bytes

Set the maximum burst rate for the specified popttes

Frame Relay Arguments of set port

Theset port command has two frame relagamentsframerelay anddici. The aguments are
described below
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® set portc.pframerelay {Imiconfig|netinterfacetype}value

Set the frame relay parameters as follows:

framerelay Imiconfig {none|friflansi_t1_617d|q933a}

Set the LMI configuration type to FRIF, ANSI T1 617D, or Q933A, or specify that there is
no LMI for the specified port.

framerelay netinterfacetype {uni|nni}

Set the frame relay net interface type to UNI or NNI for the specified port. Frame relay NNI
is not supported in Release 2.0.

® set portc.pdici dici# {attribute valu¢activate|deactivate|del}

Enable the circuit on the specified DLCI (between 16 and 991 inclusive), deactivate the specified
DLCI, or remove the specified DLCI from the system. The arguments are as follows:

dici dici# activate

Enable the circuit on the specified DLCI.

dici dici# deactivate

Deactivate the specified DLCI.

dici dici# del

Remove the specified DLCI from the system.

dlci dici# destnode €hassisIiPaddresfchassisnanie
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Set the destination node for the specified DLCI to a node identified by its chassis, itsmber
IP address, or its chassis name (if previously setseitithassis namje

— dlci dIci# destportc.p
Set the destination port for the specified DLCI to pqut
— dlci dlci# destdlcidlci#

Set the destination DLCI for the specified DLCHtoi# (a number between 16 and 991
inclusive).

— dlci dlci# insured-rate bps

Set the insured rate for the specified DLCI to the bitbpte
— dlci dIci# insured-burst bytes

Set the insured burst rate for the specified DLQiytes
— dlci dIci# max-rate bps

Set the maximum rate for the specified DLCI to the bitlvate
— dlci dici# max-burst bytes

Set the maximum burst rate for the specified DLGiytes

FDDI Arguments of set port
® set portc.pfddi {{aport|bport} parametefsmtaction}

Set FDDI port and station management (SMT) parameters as follows:
— fddi {aport|bport} parameter

Set the characteristics of FDDI port A or port B. The posgitametervalues are as
follows:

action {enable|disable|start|stop}
Enable, disable, start, or stop the specified FDDI port.
connectpolicy {none|lct|loop|both}

Specify the FDDI connection policy for this port. Use ldteargument for a MAC link
competence test with the remote station (remote loop). Useaiinargument for an internal
loop at the MAC. Entenonefor neither internal nor external loop, or ertieth for both.

lercutoff error-rate

Set the link error rate estimate at which an FDDI link connection on this port is broken. The
range is 4-15 and the default is 7, meaning &@ors per second.

Note In the unlikely event that this rate needs adjustment, it should be changed only by someone
very knowledgeable about FDDI.

— fddi smt action

Set the characteristics of FDDI port A or port B, or set FDDI station management (SMT)
parameters, as follows:
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t-notify sec

Set the timer used in the Neighbor Notification protocol. The range is 2-30 seconds, and the
default is 30 seconds.

Note In the unlikely event that this timer needs adjustment, it should be changed only by someone
very knowledgeable about FDDI.

stat-report {yes|no}

If this switch is set tyes(the default), then Status Reporting Frames for FDDI events and
conditions are sent to the SMT management software. Depending on your network
management system, SMT may pass some of these on to higher levels, where they become
visible to the operator as SNMP traps.

station action

Control the port as an FDDI station. Téetionparameter of aet portc.pfddi smt station
actioncommand may be any of the following:

{connect|disconnect}

Begin an FDDI connection sequence, or break an FDDI connection, respectively
path-test

Test the viability of the FLDSUP path. This is not supported in the current release.
{disable-a|disable-b}

Disable the FDDI circuit on the A port or B port, respectivielpe other end of the link is not
master (i.e. if the port mode is peer).

VLI Arguments of set port
Set the Virtual LAN Internetworking (VLI) parameters. Only workgroups are currently supported.

® set portc.pwgrp {add ID[, ID] | del {ID|all} | exclude | include }

Use these commands to maintain the workgroup list for each port. There is one list per port. The
port is eitheincluded inorexcluded fronthe listed workgroups (s@&lude andexclude below).

The default is an include list that contains just workgroup 1. An empty include list is treated the same
as this default case. An empty exclude list permits communication with every workgroup.

Note Run-time changes to the workgroup list are not affected when the card is reset.

— addID[,ID..]

Add one or more workgroup IDs to the list for the specified port. There may be up to seven
workgroup IDs per port (up to six in a list in the exclude sense). Usbdmeportc.pwgrp
command to display the current list.
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Note Adding a workgroup to the default list with this command does not delete the default
workgroup automatically, unlike the configuration tool.

— {include | exclude }

Change the sense of the workgroup list for the specified port, so that intercommunication is
allowed with the workgroups in the lish¢lude) or with all workgroups in the range
1—65,535excepthose listedgxcludg. An include list may name up to 7 workgroups per
port, and an exclude list may name up to 6 workgroups per port. In practically all cases the
workgroup list for a port should be defined in the include sense. The most important use of
an exclude list is to enable a port to communicate with all workgroups. Do this by
configuring an empty list (delete all workgroup IDs, including workgroup 1) and changing
the sense to exclude.

Note Maintain a list of group IDs and the corresponding mnemonic workgroup hames maintained
by the configuration tool. Only the numeric IDs work with seécommand.

— del{ID |all}

Delete the specified workgroup, or all workgroups, from the list for the specifiedlpdst.
a workgroup ID number in the range 1-65,535. An empty include list is equivalent to the
default group 1. An empty exclude list permits communication with every workgroup.

set snmp
Set the value of SNMP attributes for the specified port.
Syntax
set snmpattribute value
Arguments

® community name

Set the read-write community namen@me Thesetcommand requires that the read/write
community name be set first to a name that is assigned the value write in the mma.communities
file.

® hostname fhamglPaddres$

Set the target host namertameor IPaddress When the target is the node on which the CLI is
running,nameis localhost
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Description

Note This command &tctsonly the node on which the CLI is running when you execute it, regardless

of a taget set with the commarsgt snmp hostnameame
set stb

Define the spanning-tree bridge parameters for the node.
Description

See also the commasdt port c.p stb parameters

Note These attributes are not affected when the card is reset.
Syntax

set stbparameter value

Arguments

For the three argumentsaxage forwdelay, andhellotimer, the value is in hundredths of a second,
truncated to seconds. For example, 400, 401, and 499 all signify 4 seconds. The limits on these three
aiguments are as follows (in seconds):

2 ( hellotimer +1) maxage 2( forwdelay -1)

® maxageage

The maximum age (in hundredths of a second) that should be used to time out STP information.
The range o&geis 600-4000, and the default is 2000. This value talest&mnly when this node
becomes the root bridge.

* forwdelayt

The interval (in hundredths of a second) before changing to another state. The value is in
hundredths of a second, truncated to seconds, e.g. 400, 401, and 499 all signify 4 seconds. The
range oft is 400-3000, and the default is 1500. This value takes effect only when this node
becomes the root bridge.

® hellotimer t

The interval (in hundredths of a second) between BPDUs sent out by this port. The value is in
hundredths of a second, truncated to seconds, e.g. 400, 401, and 499 all signify 4 seconds. The
range ot is 100-400, and the default is 200. This value takestadnly when this node becomes

the root bridge.

® pri pri

The priority for using this node vs. others for a path using the spanning tree protocol. The range
of pri is 0-65535, and the default is 32768.

® static MACaddrrcv rcv-port statusarguments
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static MACaddrrcv rcv-port xmit xmit-port[xmit-port . . .]
Enter static entries into the bridge forwarding database.
— MACaddr

The MAC address to be used for forwarding, in the standaxa: xx xx xx xx format.
— rcv { rcv-port| any }

The port to which this MAC is assigned. The keywang is a wildcard over all ports.
— Xmit xmit-port[xmit-port . . ]

The port to which received frames are to be forwarded.
— status {invalid|deleteonreset|permanent}

Set the status of the specified static bridge entry. The arguments are shown in Table 2-4:

Table 2-4 status Arguments

Argument Meaning
invalid Delete the entry now.
deleteonreset Delete the entry when the bridge is reset.
permanent Do not delete the entry when the bridge is reset.

set tcs
For the specified card, set the midplane address, turn power on or off, or reset the card.
Syntax
set tcscard# attribute valug reset
Arguments

® midplane address

Set the midplane address for the specified card to the node aaltiiesss

Note If you have a redundant system, you must change the midplane address for both switch A and
switch B.

® power {on|off}
Turn power on or off for the specified card.
® reset

Reset the specified card.
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Description

set trap

Description

Syntax

Arguments
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Note Theset tcscommand requires CLI protected mode. (Seetbeected command.)

This command affectsnly the node on which the CLI is running when you execute it, regardless of a
target set with the commarsgt snmp hostnameame

Control the display of specific traps.

See thd.ightSteam 2020 Administration Guider information about the using LightStream traps. See
theLightStream 2020 Traps Reference Marfoalnformation about individual traps.

set trap {disable|enable}raps]traps. . .]

set trap { [global] | pid {numbemamaé } {on|off} traps[traps. . .]

® traps

Affect the trap identified by a trap name or a trap number. S&gaphe Reference Manufdr
trap names and numbers. You may also specify a name for a group of traps as defined in the
cli.groups file.

Note Itis also possible to specify theapsparameter with a range of trap numbers. This is not
recommended, as you could easily disrupt the system by flooding it with traps.

¢ {disable|enable}

Disable specific traps that are being displayed on the console (normally, oper traps), or enable
them again after they have been disabled. (This does not apply to traps that are being displayed
because they were turned on with $ie¢ trap oncommand.)

® {on|off}

Turn on traps that are currently being ignored (normally, trace traps and debug traps), or turn
them back off again after they have been turned on. (This does not apply to traps that are being
ignored because they were disabled withsiietrap disablecommand.)

® global

Make theon or off switch apply to all processes system wide. This is the default effeajpof
on or trap off.
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Examples
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® pid {PIDnamgPID#}

Make theon or off switch apply to the process with alREDnameor numbePID#. You may
display process aliases as follows:

cli>  walksnmp lwmaTrapCliAlias
Name:lwmaTrapCliAlias.3 Value: IP
Name:lwmaTrapCliAlias.4 Value: RMON
Name:lwmaTrapCliAlias.5 Value: KLOG
Name:lwmaTrapCliAlias.6 Value: NPTMM
Name:lwmaTrapCliAlias.7 Value: COLLECTOR
Name:lwmaTrapCliAlias.8 Value: CAC
Name:lwmaTrapCliAlias.10 Value: GIDD
Name:lwmaTrapCliAlias.11 Value: LCC3
Name:lwmaTrapCliAlias.13 Value: NPCC
Name:lwmaTrapCliAlias.18 Value: LCC5
Name:lwmaTrapCliAlias.25 Value: LCC4
Name:lwmaTrapCliAlias.35 Value: ND
Name:lwmaTrapCliAlias.38 Value: TRAPMON
Name:lwmaTrapCliAlias.41 Value: lcmon (secondary)
Name:lwmaTrapCliAlias.47 Value: f ilterTask
cli>

Note The above description is based on the normal case, which is as follows:

® Oper traps are displayed on the console and on network management systems.
® Info and Oper traps are logged in the mma.traplog file.

® Trace and debug traps are ignored.

Note Although we do not recommend it, these norms may be reset with the following commands:
set chassis consoletrapleviedet chassis trapleveket cli traplevel andset pid pid# traplevel.
Doing this would change the ranges of trafecé#d by th@n/off anddisablelenableaguments.

Note Theset trap command requires CLI protected mode. (Seetbeected command.) This
command déctsonly the node on which the CLI is running when you execute it, regardlessgetestr
with the commandet snmp hostnama&ame

The following command sets the SNMP read/write community to write (a name to which the value
write is assigned in the mma.communities file), so that you can uset tihap command:

cli> set snmp community write

The following command disables the oper trap LCC_1, which reports a high error rate:
cli> set trap disable lcc_16

After correcting the problem, re-enable the trap with the following command:

cli> set trap enable Icc_16
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The following command sets the target system to be the node whose alias is boston:
cli> set snmp hostname boston
The following command makes port 5 on card 8 active:

cli> set port 8.5 active

The show Command
Display the value of the specified MIB object(s).

Description
The showcommand displays the value of the specified MIB object. The amount of information returned
varies substantiallglepending on the object.
Syntax
showtype[id] [parameterlparameter]
Arguments

Thetypealgument can be any of those shownabl&2-5:

2-26 Book Title

show chassis
show cli

show collection
show config
show gid

show modem

Table 2-5 show Command type Arguments
typeArgument Display

show bfilt Bridge filters

show card Per-card attributes

Switch-wide attributes

CLI attributes

Collection records

Status of configuration lock

Global information distribution (GID) attributes

Modem attributes

show nd Neighborhood discovery (ND) attributes
show pid Per-process attributes

show port Per-port attributes

show snmp SNMP control attributes

show spt Spanning-tree bridge attributes

show stb Spanning-tree bridge attributes

show tcs Per-card attributes under TCS

show trap State of traps

pages.

The additional arguments that may be used with Bgbaigument are described in the following
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show bflt

Syntax

Argument

show card

Syntax

Explanation

Arguments
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Display bridge filter conditions that have been defined with the define command.

show bfit [ID]

The optionalD argument limits the display to the specified filter; otherwise, all currently defined filters
are displayed.

Display per-card attributes.

show cardcard# parameter

The card#amgument is a card numbdheparameteraguments are listed below

all

Display all card attributes (name, process ID, status, version, hardware information, and
information about configured ports). The otharameterarguments display selected parts of
this display.

hardware

Displays the card type (e.g. LS edge), temperature readings at the top and bottom of the chassis,
Voltages for TCS VCC, VCC, anc¥ (or SCSI voltage for NBULK voltage for switch card),

and temperature readings from region 1 and region 2 of an access card. The voltages are also
displayed by thehow tcscard#voltage command, where the display includes the normal

voltage range for each. The commahdw tcscard#temperature also displays these

temperature readings, where the display includes the warning and shutdown temperature values
for each.

name
The card name (in the forhostname.cwherec is the card number).
ports

Displays information about each port configured on the card: the port nuheport type (e.g.
Frame Relay), and the port name. The port number is displayed in long format, as described in
the section “Port Identifiers.” The port name is in the foostname.c.pwherec is the card

number ang is the port number on that card.

processid



The show Command

show chassis

Display switch-wide attributes.

Syntax

Arguments
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The process ID associated with the specified card.
status

Displays the status of the card. Operational status is the actual current status of the card.
Administrative status is the preferred status to which the card is restored on reset. Configuration
register is the status of the board hardware, as read from the TCS board status register. In each
case, the status may be up, down, testing, or empty (if no card is present in the slot).

version

Displays version information for LC software and LCC software on the card.

show chassiparameter

all

Display all chassis attributes (general, agent, congestion, primaryswitch, powersupply, cards,
listff, listdlci, and listvci). The otheparameterarguments display selected parts of this display.

agent

Display the following MMA attributes: MMA trap filter level, MMA trap logging state, MMA
collection size, on/dfstate of the Config DB Active attribute, MMA PID numbeonfiguration
host name, configuration author, and configuration ID number.

cards
Display the type of card in each slot, or Empty if there is no card in a given slot.
congestion

Display the maximum and minimum intervals between permit limit updates, and the minimum
interval between CA updates.

general

Display the host name, description (e.fMA\Data Switch), contact person, location, system up
time, console trap level, chassis ID, slot of NP being used by CLI, primary and secondary IP
addresses and subnet mask, Ethernet address and mask, and default router address.

listff

Display a table of frame forwarding connections. The display shows the source node and port,
the destination node and port, insured rate rate and bandwidth, and the maximum rate and

bandwidth. If the VC is unconnected, the operationally requested maximum rate is displayed. If
it is connected, the displayed value (which is actually in use) may have been negotiated down.

listdlci

Display a frame relay DLCI table for all frame forwarding ports. An asterisk (*) appears next to
the port number if a circuit is deactivated. Comparestwav port c.plistdici command.
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show cli

Syntax

Arguments

2-29 Book Title

® [istvci

Display a VCI table for all ATM-UNI ports. Compare thleow portc.p listvci command.
® powersupply

Display the state and type of power supply A and powersupply B.
® primaryswitch

Display which switch is primary (Switch A or Switch B).

Display CLI attributes.

show cliparameter

® all

Display all cli attributes (echosource, lineedit, log, term, time, timer, traplevel, debug, banner).
The othemparameterarguments display selected parts of this display.

® banner
Display the banner that appears when you log in.
® debug

Display the on/off setting of the debug switch (for LightStream development and support
personnel only).

® echosource

Display the on/off status of the CLI echo source. If echo source has been turned on with the
commandset cli echosoutce on then the CLI commands in a script file are echoed to the screen
when you execute them with tkeurcecommand.

® lineedit
Show whether command-line editing is on or off. This is controlled seitlcli lineedit
® log

Display the status of the CLI trap logging function, eithéoothe name of the log file if it has
been turned on with the commaset cli loglogfile.

® term

Display the configured terminal type for the CLI, e.g. vt100.
® time

Display the current date and time.
® timer

Display the time elapsed since this CLI session was started, or since the coset@dintimer
was last executed.
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® traplevel

Display the current traplevel setting (@@per Info, Trace, or Debug). See thghtSteam 2020
Traps Reference Manu#dr information about trap levels. See thghtStream 2020
Administration Guiddor information about the using LightStream traps.

show collection

Syntax

Description

show config

Syntax

Description

show file

Syntax

Arguments
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Display collection record numbeollection#.

show collectioncollection#

The record includes collection status, operational status of the node, beginning and ending time of
the collection, the interval between taking collection entries, and the pathname and size of the file
used for the collection record. This is followed by the name and value of a series of collection items,
e.g. the 17th object in collection 1 is collectDBObjectlD.1.17, whose value is an entry for card 7,
port 4 (iflnOctets.7004 or ifinErrors.7004).

Display status of configuration lock.

show config

This command displays the status (locked, unlocked) of the configuration database locks&ee the
config command.

Display contents of log files.

show filefiletype[tail]

Thefiletypeagument of theshow filecommand is not an actual file name, it is one of the following:

* all

Display both of the log files (trap log and MMA log).
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Description

show gid

Syntax

Arguments
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Note Thetail agument is not available here.

® collection collection#{tail]

Display the contents of the specified collection file.
® mmalog [tail]

Display the contents of the MMA log file.
® traplog [tail]

Display the contents of the trap log file.

With thetail parameterdisplay only the last 20 or so lines from the file.

Note This command accesses fitady on the node on which the CLI is running when you execute it,
regardless of a iget set with the commarseét snmp hostnamaame This command is not available
when the CLI is run from a workstation.

Display attributes of the global information distribution (GID) system.

show gidparameter

® all

Display all gid attributes (general, flooding, synchronization, cards, clients, neighbors, ports, and
ip). The otheparameterarguments display selected parts of this display.

® cards

Display a table of cards managed by GID, showing the host name (Chassis), slot number,
sequence number, age (in seconds), originating NP, and number of configured ports.

® clients

Display a table of clients managed by GID, showing for each client PID the number of link state
(LS) announcements received, IP address translation announcements received, generic global
information announcements received, transmitted events, and paths generated.

¢ flooding
Display counts of flooding announcements received and transmitted.

® general
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show modem

Display the software version number, the PID for GID, the amount of memory in use and the
count of memory allocation failures for GID.

ip

Display a table of IP addresses managed by GID, showing for each IP address its age, sequence
number, the advertising NP, network mask, and port.

neighbors

Display a table of neighbors managed by GID, showing for each host (chassis) name the VCI
number, state, and counts of signals (SYNC, RLL, SLL, Hello, LSA, NLSA, IPA, GA, and
NGA).

ports

Display a table of ports managed by GID, showing for each host (chassis) hame and port the type
of service, up/down state, counts for BWO, BW1, and BW2, and the remote port ID. BWO is raw
link capacity, BW1 is data bandwidth, and BW2 is bandwidth in use.

synchronization

Display counts of neighbors in the following states: existent sync, exchange start, exchange,
loading sync, and full sync.

Display the modem initialization string.

Syntax

Arguments

show modem {SA|SB} {all|initstring}

* (SA|SB}

Specify the switch.

Note On the inactive switch, the CLI displays the display lahitdtring: followed by a null.

Description

all
Display the modem initialization string.
initstring

Display the modem initialization string.

This command affectsnly the node on which the CLI is running when you execute it, regardless of a
target set with the commarsgt snmp hostnameame
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show nd
Display attributes of the neighborhood discovery (ND) system.
Syntax
show ndparameter
Arguments

* all

Display all ND attributes (general, ndcards, neighbors, switchupdown, switchstat, and clients).
The othemparameterarguments display selected parts of this display.

® general

Display the software version number, PID for the ND, amount of memory in use by ND, and
counts of timers processed, line cards managed by ND, neighbor NPs known to ND, and
registered ND client processes.

® ndcards

Display a table of cards managed by ND showing EIA port, channel nuamigeup/down state.
® neighbors

Display a table of ND neighbors showing EIA port, channel number, and up/down state.
® switchupdown

Display a table of the operational and administrative values of ND up/down parameters for each
card, as follows:

Parameter Description

interval The interval (in multiples of 100 ms) between up/down messages that
ND sends to this card (default 300 ms).

ND must receive J/M messages to bring the line up (default 1).

ND must receive K/N messages to bring the line up (default 1).

ND must receive J/M messages to bring the line up (default 1).

zZ Z x|«

ND must receive K/N messages to bring the line up (default 1).

These parameters may be used to fine-tune ND performance. They may be modified by setting
the MIB objects ndAdminintvl, ndAdminJ, etc., but this is not recommended.

® switchstat

Display a table of ND switch statistics showing for each slot the number of switch up/down cells
in and out, with error counts for each.

® clients

Display a table of ND clients showing for each PID the type (e.g. sys, ca, gid, or Icc), subtype,
and mask.

show pid
Display per-process attributes for process pid#.
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Syntax

Arguments

show port

Description

Syntax
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show pid pid# parameter

* all

Display all pefprocess attributes (name, clialias, createtime, adminstatus, operstatus, traplevel)
for procespid#. The otheparameterarguments display selected parts of this display.

® name

Display the PID name for procegil#.
® clialias

Display the alias used by the CLI for procpsst.
® createtime

Display the time elapsed (up time) since progad#was created.
® adminstatus

Display the administrative status for procpatt
® operstatus

Display the operational status of procpi?.
® traplevel

Display the trap level set for procqsd#. See thd.ightStream 2020 Traps Reference Manual
for information about trap levels.

Display per-port attributes.

Use theshow portcommand to display various attributes of a port. Most attributes can be displayed only
for an appropriate card type. The types of attributes include the port state (for all card types), bridging and
VLI attributes, and protocol-specific characteristics. These are described under the following headings:

® General Arguments of show port

® ATM VCI Arguments of show port

® Bridge Arguments of show port

® FDDI Arguments of show port

® Frame Forwarding Arguments of show port
® Frame Relay Arguments of show port

® VLI Arguments of show port

show port c.p [argumentd
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General Arguments of show port

* all

Display all port attributes (name, status, statistics, physical, frameforward, framerelay, DLCI,
and VCI). The otheparameterarguments display selected parts of this display. This is the
default, withshow port c.pfollowed by no arguments.

Note Ethernet MAC addresses are canonical form (least significant bit first) and FDDI MAC
addresses are displayed in MSB form (most significant bit first). So, for example, Ethernet MAC
addres$8:00:2B:3C:7F:E2 is displayed as FDDI MAC address 10:00:4D:3C:FE:47.

® name
Display the description, name, type, MIB2 type, MTU, and speed for the specified port.
® physical

Display some (depending upon port type) of the following physical attributes of the specified
port: port type, operational and administrative CSU type, operational and administrative DCE
receive bit rate, operational transmit bit rate, measured bit rate, link transmit utilization rate (data
plus control), administrative expected dte rate and operational and administrative net interface
type (dte/dce; these are for low-speed line cards only), operational and administrative protocol,
LC auto enable state and debug level, data cell capacity and available capacity, call setup retry
and backoff times, operational maximum frame size, and modem status (DCD, DSR)

® status

Display the administrative status, operational status, and last change in operational status for the
specified port.

® statistics

Display statistical counts for the specified port.

ATM VCI Arguments of show port
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® |[istvci

Display a list of ATM PVCs in order of their VCI numbers for the specified port. The VCI
numbers are in column 3 of the displdyhe two virtual connections that form the virtual circuit

do not have the same values, they are displayed on two lines. A displayed (operational) value
may difer from the requested value if it has been negotiated down. An asterisk at the beginning
of the line means that circuit is down, or has not been created; an uppercase | means that the
circuit has been set to inactive manually withgbeport c.p vci veit#deactivatecommand.

® vcivci#

For the specified ATM-UNI port, display the following attributes of the PVC with the specified
VCI: source node, port, and VCI; source insured rate, insured burst, maximum rate, and
maximum burst (operational and administrative); destination operational node, port, VCI,
insured rate, insured burst, maximum rate, and maximum burst; to-net and from-net circuit ID
and circuit state, last error reported by ATMM, and cells required; counts of cells to the switch
with CLP= 0 or 1, a count of cells to the switch with CLP = 0 upon arrival at the port, but
forwarded with CLP =1, and a count of discarded cells.
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Bridge Arguments of show port
® show portc.pstb

Display the bridging state of the specified port (enabled or disabled for bridging), its priority (a
value used in the Spanninge€ Protocol), and the port path cost (the contribution of this port to
the path cost of those paths toward the root bridge that include it).

bcast-limit

Display the default broadcast rate limit that has been set for this port and the number of excess
broadcast frames that have been dropped at this port as a result of applying this limit. Multicast
is not supported in Release 2.0.

bflt [ID]

Display the filters that are associated with the specified port, plus some statistical information.
The optionalD agument limits the display to the specified filfEne display includes the filter
ID, priority, action, and a count of the number of times the filter was matched on this port.

bflt-def
Display the default bridging action that has been set for this g ©r forward) .

FDDI Arguments of show port
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fddi arguments

Display FDDI information. Displayed values include: TVX (valid transmit timer), TRegetar
request time), TR (token rotation time), TNeg (negotiatedgatrtoken rotation time or TTR,

T Max. (maximum token rotation time) value, RMT (ring management), UNDA (upstream
neighbor duplicate address) flag, For the meanings of these and other displayed items, refer to
the specification FDDI SMT X3T9.5 (Rev. 7.2). Téagumentsof theshow port c.p fddi

command are as follows:

FDDI MAC addresses are displayed in MSB form (most significant bit first) and Ethernet MAC
addresses are canonical form (least significant bit first). So, for example, Ethernet MAC address
08:00:2B:3C:7F:E2 is displayed as FDDI MAC address 10:00:4D:3C:FE:47.

— fddi mac

Display the following MAC information for this FDDI port: station management (SMT)
index, MAC index, frame status functions, maximum capability, TVX capability, available
paths, current path, upstream number, downstream number, old upstream number, old
downstream number, duplicate address test, requested paths, downstream port type, SMT
address, TReq, TNeg, T Max value, TVX value, frame count, copied count, transmit count,
error count, lost count, frame error ratio, RMT state, duplicate address flag, UNDA flag,
frame error flag, unit data present, hardware present, unit data enable flag.

— fddi maccounters

Display statistical information about FDDI traffic on this circuit. (The command is not
case-sensitive, you may enter itragccounters) The items displayed are: MAC index,
token count, TVX expirations, not copied count,TTé&pirations, ring op count, not copied
ratio, not copied flag.

— fddi path {12}

Display the following information for FDDI path 1 (primary path) or 2 (secondary path): the
SMT index (calculated per port), path index (same as the path number), minimum TVX
value, minimum TMax value, and maximum TReq value.
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— fddi {aport|bport}

Display the following information about FDDI port A or FDDI port B in this FDDI circuit:
station management (SMT) index, path index, PC type, remote type, connection policy,
MAC indicated, current path, requested paths, MAC placement, available paths, PMD type,
connection capabilities, BS flag, failed confidence test count, LER estimate, link error count,
LER cutof, LER alarm, connect state, PCM state, PC withhold, LER flag, hardware present,
and action. See the commaset port c.pfddi {aport|bport} for details about these fields.

— fddi smt

Display the following FDDI station management (SMT) information: the SMT index, Path
index, Minimum TMax value, and Maximum TReq value.

Frame Forwarding Arguments of show port

® frameforward

Display the following frame forwarding attributes of the specified port: source node and port, and
destination node and port (operational and administrative); source and destination insured rate,
insured burst, maximum rate, and maximum burst (operational and administrative for source,
operational for destination); to-net and from-net circuit ID and circuit state, last error reported by
ATMM, and number of cells required; counts of frames and cells to and from the switch with
CLP= 0 or 1, and counts of discarded frames and cells. If the VC is unconnected, the
operationally requested maximum rate is displayed. If it is connected, the displayed value (which
is actually in use) may have been negotiated down.

Frame Relay Arguments of show port
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® dici dici#

Display the following attributes of the specified frame relay DLCI: source node, port, and DLCI;
source insured rate, insured burst, maximum rate, and maximum burst (operational and
administrative); destination node, port, and DLCI (operational and administrative); destination
operational insured rate, insured burst, maximum rate, and maximum burst; local and remote link
management interface (LMI) state, to-net and from-net circuit ID and circuit state, last error
reported by ATMM, and cells required; counts of frames and cells to and from the switch with
cell loss priority (CLP) = 0 or 1, and counts of discarded frames and cells.

Note Port number 1255 or 2255 refers to the control port (port 255) of the NP in slot 1 or slot 2,
respectively.

* framerelay

Display the following frame relay attributes: the type of active LMI system, address length,
request interval, the maximum for status query errors, the status query period, the maximum
supported VCs, the type of broadcast supported (e.g. Uni-cast), the user polling interval, full
enquiry interval, a count of user monitored events, and the net interface type (e.g. NNI).

listdlci

Display a list of frame relay PVCs for the port in order of their DLCI numbers. The DLCI
numbers are in column 3 of the displHyhe values specified for the two directions of the circuit
are not the same, they are displayed on two lines. A displayed (operational) valudenépif
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the requested value if it has been negotiated down. An asterisk at the beginning of the line means
that circuit is down, or has not been created; an uppercase | means that the circuit has been set to
inactive manually with theet port dlci dici#deactivatecommand. Compare tlslow chassis

listdlci command.

Note Port number 1255 or 2255 refers to the control port (port 255) of the NP in slot 1 or slot 2,
respectively.

VLI Arguments of show port
* wgrp

Display the ID numbers of the workgroups associated with the specified port (if any), and the
sense of the workgroup list (include or exclude).

Note Maintain a list of group IDs and the corresponding mnemonic workgroup names maintained
by the configuration tool. Thehowcommand displays only the numeric IDs.

show snmp
Display SNMP control attributes.
Display the read/write community name, the host nange(jaand the on/bétate of the authentication
attribute.
Note These are all SNMP attributes.
Syntax
show snmp
show spt
Display spanning bridge parameters (listed below).
Syntax
show spt
Explanation

Display the following spanning-tree bridge parameters: designated root bridge address, root path
cost, port for lowest cost path, protocol used (e.g. IEEE 8021d), maximum age, hello time, forward
delay, priority, base bridge address, bridge max age, bridge hello time, bridge forward delay,
topology change time, hold time, topology changes, bridge aging time, and the list of bridge ports
with the spanning state of each.
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show stb

Syntax

Arguments

show tcs

Description

Syntax
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Two values are displayed for the maximum age, hello time, and forward @alaset of values is
provided by the root bridge; the other set of values is established w#étts#ocommand and takes
effect only when the present node becomes the root bridge. These pairs of values are as follows:

Provided by root bridge Set with set stb
Bridge Max Age Maximum age
Bridge Hello Time Hello time
Bridge Forward Delay Forward delay

Display the spanning-tree bridge parameters that have been ss¢wgthand withset portc.pstb
commands.

show stb {general|static|fwd|ports}

® general

Display the following bridge parameters: maximum age, hello tifoevard delayand priority
(for the node). The values displayed for Bridge Max Age, Bridge Hello Timer, and Bridge
Forward Delay are those provided by the root bridge.

® static

Display static entries in the bridge forwarding table sestb statig, including the following
entries: MAC address, receive port, and allowed transmit ports.

® fwd

Display the bridge forwarding table with the following entries: MAC address, static/dynamic,

chassis, interface (card, port).
® ports

Display a list of all ports enabled for bridging, with the following parameters: port nupdser
state, received frames, forwarded frames, and dropped frames.

Display per-card attributes that are accessible using TCS.

This command &ctsonlythe node on which the CLI is running when you execute it, regardlesgeta tar
set with the commargkt snmp hosthnameame

show tcscard#{all|config|daughter|midplane|oem|paddle|power}drgument
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Arguments
® all

Display all card attributes that are accessible using TCS (state, config, daughter, paddle, oem,
midplane, temperature, voltage, and power). The @hemeterarguments display selected
parts of this display.

® configparameter2

Display card configuration attributes that are accessible using TiiSp&vameter2heconfig
argument is as follows:

— config all

Display all the card configuration attributes. For explanation of the display, see the
descriptions of the oth@arameterZarguments, belowvhich display selected parts of this
display.

— config assembly
Display the assembly number (the manufacturing part number) of the board.
— config postcode

Display the revision number of the power-on self-test (POST) software on the board, not
implemented in Release 2.0).

— config serialnum

Display the board serial number.
— config slavecode

Display the version number of the TCS slave on the board.
— config type

Display the card type, using abbreviations such as the following:

Type Description
S1 Switch card 1
S2 Switch card 2
N1 Network processor (NP) card 1
L1 Low-speed line card 1
M1 Medium-speed line card 1
P1 Packet line card 1
C1 Cell line card 1

® daughter parameter2
Display TCS daughter card attributes. Wilirameter2hedaughter argument is as follows:
— daughter all

Display both TCS daughter card attributes (assembly and serial number). The other
parameterZarguments each display just one part of this display.

— daughter assembly
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Display the daughter card assembly number (part number).
— daughter serialnum

Display the daughter card serial number.
midplane parameter2

Display midplane attributes that are accessible using TCS:art#agument must bsaorsb.
With parameter2Zhemidplane argument is as follows:

— midplane all

Display both TCS midplane attributes (assembly and serial number). Thpataereter2
arguments each display just one part of this display.

— midplane assembly
Display the midplane assembly number (part number).
— midplane nodeaddress
Display the midplane node address.
— midplane serialnum
Display the midplane serial number.
oemparameter2

Display attributes for the portion of the access card that is reserved for development partners,
which are accessible using TCS. Wiidrameter2Zheoemargument is as follows:

— oem all

Display both TCS access card attributes (assembly and serial number). The other
parameterZarguments each display just one part of this display.

— oem assembly

Display the access card assembly number (part number).
— oem serialnum

Display the access card serial number.
paddle parameter2

Display attributes for the LightStream portion of the access (paddle) card, which are accessible
using TCS. Wittparameter2hepaddle argument is as follows:

— paddle all

Display both TCS access (paddle) card attributes (assembly and serial number). The other
parameterZarguments each display just one part of this display.

— paddle assembly
Display the access (paddle) card assembly number (part number).
— paddle serialnum
Display the access (paddle) card serial number.
power
Display on/off power state of the specified card.

State



The show Command

show trap

Syntax

Arguments

Description

2-42 Book Title

Display the status of the following card attributes that are accessible using TCS power supply,
temperature, clock, POSXILINX load, application load, access (paddle) cards and overrides,
flash memory, CP POST, application software, card, power (TCS VCC, VCC, VPP, and SCSI),
temperature (top and bottom), board initialization, flash initialization, and TCS HUB.

temperature

Display temperature readings for the top and bottom regions of the specified card, which are
accessible using TCS. The commahow cardcard#hardware also displays these
temperature readings.

voltage

Display voltage readings and normal voltage ranges for TCS VCC, VCC, VEE (or SCSI for NP),
and VPP voltage (except for switch card) on the specified card, which are accessible using TCS.
The commandhow cardcard#hardware also displays these voltages.

Display state of traps, either system-wide (the default) or by process.

show trap {[global] | pid {pid#pidnamé} trapspec
[ {[global] | pid { pid#pidnamé} trapspec. . .]

One of the following optional arguments may be used to filter traps by their origination:

pid {PID#PIDnamé
Display traps from the process whose process B8 or whose alias iRIDname
global

Display traps from all processes, system wide. This is the default.

Thetrapspecaguments are used to specify which traps to disatafpllows:

trapname

The trap identified by the nanmpname (See thdraps Reference Manugl
trapgroup

The set of traps identified by the definition of the namjegroupin the cli.groups file.
trap#

The trap identified byrap#

trap#-trap#

The set of traps identified the range of trapp#-trap#

See thd.ightStream 2020 Administration Guitte information about the using LightStream traps. See
theLightStream 2020 Traps Reference Marfaainformation about trap levels and individual traps.
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Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaiseét snmp hostnameame

Examples

The following example shows how to determine what cards are configured on the switch that you
are interrogating:

cli>  show chassis cards
Slot 1: NP

Slot 2: LS Trunk
Slot 3: LS Edge
Slot 4: LS Edge
Slot 5: MS Trunk
Slot 6: ATM-UNI
Slot 7: Empty
Slot 8: Empty
Slot 9: Empty
Slot 10: LS Edge
Slot SA: Switch
Slot SB: Empty

cli>

The following example shows how to determine what ports are configured on card 3 on the switch
that you are interrogating:

cli>  show card 3 ports

Port 3000 Frame Relay Name: Blue Dollar - 4

Port 3001 Frame Relay Name: Blue Dollar - 5

Port 3002 Frame Relay Name: Blue Dollar - 8

Port 3003 Frame Relay Name: Blue Dollar - 9

Port 3004 Frame Relay Name: Isth7.3.4_fr

Port 3005 Frame Relay Name: Purple Plus - 1

Port 3006 Frame Forwarding Name: Green Asterisk - 8
Port 3007 Frame Forwarding Name: Green Asterisk - 9
cli>

The following example shows how to display port statistics for port 6 on card 3 in the switch that
you are interrogating:

cli>  show port 3.6 statistics
Octets Revd: 3356927738
Normal Packets Rcvd: 83574214
Multicast Packets Rcvd: 0
Discarded Rcvd Packets: 31524
Receive Errors: 4

Unknown Protocols Rcvd: 0
Octets Sent: 4070237100
Normal Packets Sent: 46399345
Multicast Packets Sent: 0
Discarded Output Packets: 0
Output Errors: 3

cli>
The following example shows how to identify the daughter board serial number for the TCS on card
3:

cli>  show tcs 3 daughter serialnum
Slot 3 Daughter Serialnum: SM332-18
cli>
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CLI Control Commands

This section lists the commands that you use to monitor and control the CLI session. It also includes
theping command, which may be used withgleéandshowcommands, described in the sections “The set
Command” and “The show Command,” to monitor and control the LightStream node from the CLI.

clear

Syntax

exit

Syntax

Arguments

Description
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Type Name Function
CLI Control clear Clear the screen.
Commands exit Exit or protected mode or CLI program (samejai$).
help Display online help for CLI commands.
password Change the password for protected mode.
ping Send ICMP echo packets to a host and report on any returned packets.
protected Allow access to protected mode.
quit Exit CLI or protected mode (sameexst).
shell Execute a LynxOS command under a copy of the LynxOS shell.
source Execute a CLI script (CLI commands stored in a disk file).

Clear the screen.

Use theclear command to clear the screen.

clear

Exit protected mode or the CLI program.

exit

None.

In normal mode, thexit command halts the CLI program and returns you to the bash> prompt. If you are
in protected mode, thexit command returns you to normal mode in the CLI, so that you musbtitze

second time to halt the CLI.
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Example

help

Syntax

Arguments

Description

Example
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Note Theexit command provides the same functions agtiiiecommand.

«cli>  exit
cli>  exit
bash>

Provide online help for CLI commands.

help [topic]

Note Thetopicaigument is optional.

® topic
Specifies the name of the command on which you want help.

By default (if you do not entertapic agument), or if you enter the commdmelp helporhelp ?,
thehelp command displays a list of all CLI commands.

Thehelp command displays online help information about CLI commands.

Refer to Chapter 4 of tHaghtStream 2020 Operations Guifte a detailed description of the online
help facility in the CLI.

The following example shows the display thathleép command displays witbrotected as its
algument:

cli>  help protected
NAME

protected - enter protected mode

SYNTAX

protected

DESCRIPTION
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Enter protected mode. User will be prompted for a password.
Password will not be echoed as it is entered. Protected mode
is required for sensitive or potentially disruptive operations.

cli>

password

Change the password for the npadmin account, which is also the password for protected mode.
Requires protected mode.

Syntax
password

Arguments
N/A

Description

Use thepasswordcommand to change the password for the npadmin account, which is also the password
for accessing protected mode in the CLI:

Note There are four accounts on the NP: pppeadmin, root, and fldsupoEhange the password

for any of these accounts, use the LynyiaSswdcommand (note the éifence in spelling), as

described in Chapter 3 of thightSteam 2020 Operations GuidEhere are thus two ways to change the
npadmin password (which is also the password for protected mode), but only one way to change the root,
oper or fldsup password.

Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of any taget set with the commaisét snmp hostnameame

Example

xcli>  password

Changing NIS password for npadmin on Boston5.
Old password:

New password:

Retype new password:

NIS entry changed on Boston5

*cli>

ping

Send ICMP echo packets to a host and report on any returned packets.
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Syntax

Arguments

Description

Example
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ping [packet-sizehost-name

® packet-size

Specifies the size of the packets that are sent.

Note Thepacket-sizeugument is optional, and the default packet size is 64 bytes.

® hostname

Specifies the name of the host to which to send packethioBheameaigument is an IP address
specified either by name (e.g. nnsc.nsf.net or boston5) or by number (e.g. 197.5.0.8 or
198.113.178.17). See Chapter 4 of ltightStream 2020 Administration Guiéte information
about creating the hosts file that defines host names.

Theping command sends a series of ICMP echo packets at 1-second intervals to the specified IP address and
reports on any returned ICMP echo-response packetsMerébe control-C key) to stop the ping command
and display a summary of the results.

Note Because of the load it could impose on the network, it is unwise fingeduring normal
operations or from automated scripts.

Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaseét snmp hostnamaame

The following example shows four ping packets sent to the node named boston5:

cli>  ping boston5

PING boston5 (198.113.178.17): 64 data bytes

64 bytes from 198.113.178.17: icmp_seq=0 time=26 ms
64 bytes from 198.113.178.17: icmp_seq=1 time=12 ms
64 bytes from 198.113.178.17: icmp_seq=2 time=13 ms
64 bytes from 198.113.178.17: icmp_seq=3 time=14 ms
C

----boston5 PING Statistics----

4 packets transmitted, 4 packets received, Opacket loss
round-trip (ms) min/avg/max = 12/17/26

cli>
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protected

Syntax

Arguments

Description

Example

quit

Syntax

Arguments
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The IP address 198.2.178.17 could have been used as the commgundant instead of the alias
boston5. The command used the default packet size of 64 bytes. The example shows the number of
packets transmitted, the number received back from boston5, and the minimum, average, and
maximum round-trip transmission time.

Allow access to protected mode.

protected

None.

The protected command is used to access the CLI in protected mode. When you are in protected
mode, you have access to additional commands. The command prompts you for the password for
protected mode.o cannot enter protected mode unless you enter the correct password. When you
are operating in protected mode, tiie prompt is preceded by an asteriskiX). To terminate protected

mode and return to the cli> prompt, use the exit or quit command.

Note The password for protected mode is the same as the password for the npadmin account.

To enter protected mode, enter retected command. Wu are prompted for the password for the
protected mode. When you enter the correct password anfReas31] , you enter protected mode. In
protected mode, the cli> prompt is always preceded by an astdirisk,

cli>  protected
Enter Password:
*cli>

Exit protected mode or the CLI program.

quit

None.
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Description

Thequit command halts the CLI program. If you are in protected mode, the quit command exits from
protected mode, but remains in the CLI (in normal mode), so that you mustitlypesecond time to exit
from the CLI.

Note Thequit command provides the same functions aexiitecommand.

Example
=cli>  quit
cli>  quit

shell

Execute a LynxOS command under a copy of the LynxOS shell. Requires protected mode.

Syntax
shell “LynxOS commarid

Arguments
® LynxOS command

Any LynxOS command that you can normally execute from the bash shell. Place the command
in quotation marks.

Description

The shell command executes sixOS command as if it were being run from the bash shell. The actual
LynxOS command must be surrounded by quotes. For additional informationyab@Blcommands, see
the “LynxOS Command Reference” chapiamore than one command is to be executed, it is often more
convenient to start a subshell with the comnsrell bashat the cli> prompt. If you do this, it is very
important to terminate the subshell afterward with the shell built-in comexéin@ee the “BASH Shell
Reference” appendix).

Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaisét snmp hostnameame

Example
The following example shows use of the shell command to run a LynxOS command that displays
the date and time as known to the system. Because the command is a single word, the quotation
marks are optional:
«cli>  shell date

Thu Feb 17 13:39:52 EST 1994
«cli>
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source
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The following example shows use of tseommand to display names of all files that begin with a dot (.).
Note thats .* orls .?* would display contents of the parent directory (abbreviated .. by the shell). Because
the command contains a space, it must be entered within quotation marks:

*cli>  shell Is “.2?2*"
.bash_history .profile .rhosts .rhosts.dist
*cli>

The following example shows use of itleufpr command to display the last lines of the mma.traplog
file. The command contains spaces, so it must be enclosed in quotation marks:

*cli>  shell “cbufpr -t /usr/tmp/mma/mma.traplog”

PROGRAM: cbufpr: compiled Feb 02 1994 @ 16:07:57 [pid:35]
(OPER) NDD_3 at 02/17/94 16:35:29 EST (02/17/94 21:35:29 GMT)
Line Card Istb4:3 (MS-TR) up.

(INFO) NPTMM_2007 at 02/17/94 16:35:30 EST (02/17/94 21:35:30 GMT)
Slot 3 State Changed From DOWN To UP

(INFO) LC_2000 at 02/17/94 16:35:30 EST (02/17/94 21:35:30 GMT)
Slot 3: ND: ERMP channel to NP open

(INFO) LC_2000 at 02/17/94 16:35:38 EST (02/17/94 21:35:38 GMT)
Slot 6: FIRMWARE: CMP 0x12 PCP 0x8 FSU 0x10201

(INFO) LC_2000 at 02/17/94 16:35:39 EST (02/17/94 21:35:39 GMT)
Slot 6: LC 5148.6 booting: flash_status OK idata_image OK

(INFO) LC_2000 at 02/17/94 16:35:39 EST (02/17/94 21:35:39 GMT)
Slot 6: ports enabled 0x00

(INFO) LC_2000 at 02/17/94 16:35:39 EST (02/17/94 21:35:39 GMT)
Slot 8: FIRMWARE: CMP 0x12 PCP 0x6 FSU 0x10201

(INFO) LC_2000 at 02/17/94 16:35:40 EST (02/17/94 21:35:40 GMT)
Slot 8: LC 5148.8 booting: flash_status OK idata_image OK

(INFO) LC_2000 at 02/17/94 16:35:40 EST (02/17/94 21:35:40 GMT)
Slot 8: ports enabled 0x00

(OPER) NDD_3 at 02/17/94 16:35:46 EST (02/17/94 21:35:46 GMT)
Line Card Istb4:6 (LS-EDGE) up.

*cli>

The following example shows use of the commbashto start a subshell for purpose of executing
multiple commands. It then shows use of the shell built-in comméntb return to the CLI:

*cli>  shell bash
bash$ cd /usr/app/base/config
bash$ vi cli.groups

Note The displays from thei editing session are omitted from this example.

bash$ exit
exit
*cli>

The efects of theed command are lost when you terminate the subshell. The next usehafittermand
will execute lynxOS commands in the uselogin directory

Execute a CLI script (CLI commands stored in a disk file).
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Syntax

source ‘filenamé

Arguments
* “filename”
Identifies the file that contains the CLI commands that you want to execute. Tihenfdme

must be in the current directory (usually the same directory as the user account you are using),
or in the /etc, /bin, or /config directory. If it is not, you must enter the full pathname of the file.

Note Always surround the file name or pathname with quotation marks.

Description
Thesourcecommand executes CLI commands that are stored in a disk file (a script), each command
beginning on a new line. Comments may be included with the CLI commands in C programming style,
between an initigh string and a final/ string.

Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaset snmp hostnamaame

Examples

cli>  source “show_all_ports”
cli>  source “/usr/tmp/mma/show_recent_traps”
cli>

MIB Commands

This section describes commands used to display and modify the values of MIB objects (see the
“LightStream MIB Reference” chapter).

Type Name Function
MIB Commands browse Browse the MIB tree.
getsnmp Display the value of a MIB object.
getnextsnmp Display the value of the object in the MIB tree that follows the
specified object.
setsnmp Change the state of the specified MIB object.
walksnmp Display the values of all MIB objects in the MIB tree starting with the

specified object.

browse

Browse the MIB tree.
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Description

Syntax

Arguments

Examples
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Use thebrowsecommand to walk through the MIB tree and obtain the value of any object in the MIB tree.

browse [mib-addresk

Note Themib-addressaigument of this command is optional.

® mib-address

Specifies the point in the MIB tree at which the browse tool opens. If you do not specify this
argument, the browse tool opens at the top of the MIB tree (at the iso object).

The address can be specified as a path of dot-separated numbers, or as a variable name, or a
combination (where only the first element is a variable name). Thus, 1.3.6.1.2.1, mgmt.1, and
mib all refer to the same variable. (See the section “Alternative Forms of MIB Addresses” for a
description of alternative forms of MIB addresses.)

The following example shows how to start Hiewse command with the address of a particular object,
mgmitin this example:

cli>  browse mgmt

mgmt:

1) mib

Enter line number to go down, 'u’ to go up, 'q’ or 'e’ to quit browse.
browse>

There is only one object under the mgmt object, so we select it by entering the menu number 1:

browse> 1

mgmt.mib:

1) system

2) interfaces

3) at

4)ip

5) icmp

6) tcp

7) udp

8) egp

9) transmission
10) snmp

11) dot1dBridge
12) rmon

Enter line number to go down, 'u’ to go up, 'q’ or 'e’ to quit browse.
browse>

There are 12 objects under the mib objea.dMect the objeslystenby entering the menu numkier
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browse> 1

mgmt.mib.system:

1) sysDescr

2) sysObjectID

3) sysUpTime

4) sysContact

5) sysName

6) sysLocation

7) sysServices

Enter line number to go down, 'u’ to go up, 'q’ or 'e’ to quit browse.
browse>

All of the objects under thegystem object are “leaves” of the MIB tree, that is, there are no further branches
under them. When we select one from the menu, the program displays the value for that object and returns to
the mgmt.mib.system menu:

browse> 4

Name: sysContact.0 Value: Lisa Bloch
mgmt.mib.system:

1) sysDescr

2) sysObjectID

3) sysUpTime

4) sysContact

5) sysName

6) sysLocation

7) sysServices

Enter line number to go down, 'u’ to go up, 'q’ or e’ to quit browse.
browse>

If we wish to explore a dérent branch of thib subtree, we can entef to return to the next higher
level:

browse> u

mgmt.mib:

1) system

2) interfaces

3) at

4)ip

5) icmp

6) tcp

7) udp

8) egp

9) transmission
10) snmp

11) dot1ldBridge
12) rmon

Enter line number to go down, 'u’ to go up, 'q’ or e’ to quit browse.
browse>

To exit to thecli> prompt, we enterd” (or “e”):

browse> q
Leaving browse
cli>

getsnmp

Display the value of a specified MIB object.
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Description

Given the addresses of one or more MIB objatsnmpdisplays the value of the MIB object at each
address.

Syntax
getsnmpmib-addresgmib-addresg . . mib-addres§

Arguments

Note Any mib-addressiguments after the first are optional.

® mib-address

Specifies the address of a MIB object that you want to disfutagn optional, repeatedyament,
it specifies the address of an additional MIB object that you want to display.

The address can be a path of dot-separated numbers, a variable name, or a combination (where
only the first element is a variable name). Thus, 1.3.6.1.2.1.1.1.0, mib.1.1.0, system.1.0 and
sysDescr.0 all refer to the same variable.

Note The address must end with a numeric qualifier: .0 in the case of an isolated leaf, a longer
number in the case of a table entry, for example .4002 for slot 4 port 2.

If you want to get more than one object, you can list more than one object idevuifiean use
thewalksnmp command to identify MIB objects and their addresses.

Examples

cli>  getsnmp sysContact.0 sysServices.0
Name: sysContact.0 Value: Lisa Bloch

Name: sysServices.0 Value: 78

cli> getsnmp 1.3.6.1.2.1.1.4.0 mgmt.1.1.7.0
Name: sysContact.0 Value: Lisa Bloch

Name: sysServices.0 Value: 78

cli> getsnmp system.4.0

Name: sysContact.0 Value: Lisa Bloch

getnextsnmp

Display the value of the next object after the specified object in the MIB tree.
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Description
Given the address of one or more MIB objegttnextsnmpdisplays the value of the MIB object that
comes next in the subtree after each address you specified. If you specify the last variable (“leaf’ object) in a
subtree, the command displays the first variable in the next following subtree.
Syntax
getnextsnmpmib-addresgmib-addresg . . . mib-addres
Arguments
Note Any mib-addressiguments after the first are optional.
® mib-address
Specifies the address of the MIB object just before the object that you want to display. As an
optional, repeated argument, it specifies the address of an additional MIB object whose
next-following neighbor in the MIB tree you want to display.
The address can be specified as a path of dot-separated numbers, or as a variable name, or a
combination (where only the first element is a variable name). Thus, 1.3.6.1.2.1.1.1, mib.1.1,
system.1 and sysDescr all refer to the same variable.
If you want to get more than one object, you can list more than one object idevuifiean use
the walksnmp command to identify MIB objects and their addresses.
Examples
cli>  getnextsnmp sysContact.0 sysServices.0
Name: sysName.0 Value: Comet
Name: ifNumber.0 Value: 10007
cli> getnextsnmp 1.3.6.1.2.1.1.4.0 mgmt.1.1.7.0
Name: sysName.0 Value: Istb7
Name: ifNumber.0 Value: 10007
cli>
setsnmp
Change the value of the specified MIB object. Requires protected mode.
Description

Usesetsnmpto set the value of a specified MIB object.
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A

Syntax

Arguments

Example
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Note Thesetsnmpcommand requires that the read/write community name be set first to a name that has
been assigned the value write in the mma.communities file. If the read/write community name has not been
set first, thesetsnmpcommand fails, because the default community name “public” is rea&enlthe
description of the commarsét snmp communityand Chapte of theLightStream 2020 Operations
Guidefor information on setting the read/write community

Caution Do not manipulate MIB objects unless you are familiar with SNMP.

setsnmpMIBaddress value

® MIBaddress
Identifies the MIB variable to be set.

The address can be a path of dot-separated numbers, or a variable name, or a combination (where
only the first element is a variable name). Thus, 1.3.6.1.2.1.1.1.0, mib.1.1.0, system.1.0 and
sysDescr.0 all refer to the same variable. You can use the walksnmp command to identify MIB
objects and their addresses.

Note The address must end with a numeric qualifier: .0 in the case of an isolated leaf, a longer
number in the case of a table entry, e.g. .4002 for slot 4 port 2.

® value

Specifies the new value for the MIB objechviBaddress|f thevaluealgument contains spaces,
you must quote it. The value may be a numéstring, or an object ID in the forMIBaddress

To determine the appropriate argument type for the specified MIB object, type ? after the first
MIBaddressargument.

The following example shows uses#tsnmpto change the name of the contact person for the system
(note quotation marks):

*cli>  setsnmp sysContact.0 "Tom Smith”
Name: sysContact.0 Value: Tom Smith
*cli>

The following example shows use of the online help facility (typing ? afpartial command) with
setsnmpto determine the type of value that can be assigned to a given object:

*cli>  setsnmp ifDescr.1000 ?
Enter an octet string
*cli> setsnmp ifDescr.1000
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walksnmp

Display the values of all MIB objects in the MIB tree starting with the specified object.

Description

Thewalksnmp command displays the names and values of all variables that are “leaves” of the MIB tree
below the specified MIB object. If you specify the head of a particular subtree (as shown in the figures in the
“LightStream MIB Reference” chapter), the command displays all the “leaf” variables at the ends of branches

in that subtree. This is equivalent to repeated getnextsnmp. If you specify an object that has no branches under
it, it displays the value of that object, just like getsnmp.

Use thewalksnmp command to survey a range of variables, to locate a variable quickly when you know
only which part of the MIB it is in, or to identify the name of a MIB variable so that you can specify it as
argument of another SNMP command.

Syntax
walksnmp mib-address

Arguments
® mib-address

The starting point. The address can be specified by a path of dot-separated numbers, by a variable
name, or by a combination (where only the first element is a variable name). Thus, 1.3.6.1.2.1.1,
mgmt.1.1, and system all refer to the same subtree.

Example

cli>  walksnmp system

Name: sysDescr.0 Value: LightStream Data Switch
Name: sysObijectID.0 Value: lightStreamATM
Name: sysUpTime.0 Value: 26422638

Name: sysContact.0 Value: Lisa Bloch

Name: sysName.0 Value: Comet

Name: sysLocation.0 Value: Boston, 27/412
Name: sysServices.0 Value: 78

cli>

VLI Commands

This section describes two commands used for creating and deleting bridge filters.

Type Name Function
VLI Commands define Define a bridge filter.
delete Delete a bridge filter.
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See also the following commands:

Name Function

set port c.p bcast-limit Set bridge filter parameters. See the section “set port.”

set portc.p bflt

set port c.p bflt-def

show port c.p bcast-limit Display bridge filter parameters. See the section “show port.”
show port c.p bflt

show port c.p bflt-def

set portc.pwgrp Set VLI workgroup parameters. See the section “set port.”

show portc.pwgrp Display VLI workgroup parameters. See the section “show port.”

show bfilt Display bridge filter conditions and other chassis-wide bridge parameters.
set stb Set spanning-tree bridge parameters.

set portc.pstb Set spanning-tree bridge parameters. See the section “set port.”

show stb Display spanning-tree bridge parameters.

show spt Display spanning-tree bridge parameters.

define
Define a bridge filter.

Description
The definecommand defines a filter condition that determines the bridge ports to wiicistfafwarded.

A filter is a condition or a set of conditions that determine whether incoming frames are blocked or
forwarded. If the contents of a field in an incoming frame header match the value specified for that
field in a filter condition, then a specified action is taken with that frame.

® Use the commandefine bflt ID expressiono associate a filter ID with a specific set of filter
conditions.

® Use the commanskt portc.pbfit ID priority actionto specify the action to take if a filter is matched,
where theriority agument determines the sequence in which filter conditions are considered for the
specified port.

® Use the commanshow bflt [ID] to display currently defined filters.

® Use the commanshow port c.p bflt [ID] to display filters associated with a specified port, plus
statistical information.

® Use the commansket portc.p bflt ID deleteto break the association of a filter with a port.
® Use the commandklete bfltID to delete afilter after all of its associations with ports have been broken.

A maximum of 512 filters may be defined.

Syntax
define bfltID expression
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Arguments
* Dbt

Specifies that it is a bridge filter that is to be defined. In the current release, this is the only object
type that can be defined with this command.

* ID

A number in the range 1-64000I[ is already in use for a filtethe command asks if you want

to overwrite the old filter, and lets you assign a different number if you answer no. We
recommend that you assih values by 10s (i.e. 10, 20, 30, etc.), leaving ample gaps for future
assignments. Use tlshiow bflt [ID] command to display currently defined filters.

® expression

A comparison expression or a boolean expression. In a comparison expression, the value of an
incoming header field is compared with a constant. In a boolean expression, two or more
expressions are combined with boolean operators.

A comparison expression has one of the following two forms:
field operator constant

(field & mash operator constant

The syntax variablefield, mask operator andconstantare as follows:
— field

A built-in identifier for a field in incoming frame headers. The field identifiers are not case
sensitive (e.g. macsrc is equivalent to macSrc). They are listed below.

Field Description Field Description
macSrc MAC source address lIcDSAP LLC destination SAP
macDst MAC dest. address licCtl LLC control
macProto MAC protocol type snapOuUI SNAP OUI
lIcCSSAP LLC source SAP snapProto SNAP protocol

— mask

Thefield may be masked with a C-style bitwise AND operator in an expression of the form
(field & masR. Thus, the following expression ignores the final hex digit of the macEther
field and matches a zero in the corresponding position @otitantargument:

(macEther & fff0) operator constant

— operator

A comparison operator, as follows:

Operator Meaning

== equal

1= not equal

> greater than

>= greater or equal
< less than

<= less or equal
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Examples

delete

Syntax

Arguments
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— constant

Theconstanimust be of the appropriate form for the builfigid on the left side of a simple
comparisorexpressionThey are all sequences of hex digi{svith leading zeroes if
necessary, but without leading 0x), as follows:

Field Format Description

macSrc XXIXX XX XX XX XX MAC source address
macDst XXIXX XX XX XX XX MAC destination address
macProto XXXX MAC protocol type
lIcCSSAP XX LLC source SAP
lIcDSAP XX LLC destination SAP
snapOUI XXXXXX SNAP OUI

snapProto XXXX SNAP protocol

Note The names of fields are not case sensitivegaraents of CLI commands. See the Glossary

for the terms LLC, MAC, OUI, SAP, and SNAP.

A boolean expression results from conjoining expressions with boolean operators, as follows:

expression boolean-operator expression

Here,boolean-operatois && (logical AND) or|| (logical OR), an@xpressionmay be either a
boolean expression or a comparison expression. Evaluation of expressions is left to right. Parenthesized
expressions are resolved first, so you may use parentheses to fdecerd difaluation sequence.

cli>  define bflt 10 llcCtl == 02
cli>  define bflt 20 llcSSAP >=1
cli>  define bflt 30 macSrc == 00:dd:00:00:00:12 && macDst !=\ 00:dd:00::0000:76
cli>  define bflt 40 (macSrc & ff:ff:00:00:00:00) == 00:dd:00:00:00:00

cli>  define bflt 50 (macSrc & ff:ff:00:00:00:00) == 00:dd:00:00:00:00 \ && (macDst &
ff:f:00:00:00:00) != 00:dd:00:00:00:00

cli>

Delete a bridge filter.

delete bfltID

® Dbflt
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Description

Specifies that it is a bridge filter that is to be deleted. In the current release, this is the only VLI

object type that can be deleted.

* ID

A filter ID, previously set with thdefine bfltID expressiorcommand.

Delete a bridge filter condition previously set wittledine command. If the filter has been assigned to
a port with the commarskt port c.p bflt ID priority action, it cannot be deleted until the association is
broken with theset port c.p bflt ID deletecommand.

® Use the commandefine bflt ID expressiorto associate a filter ID with a specific set of filter

conditions.

® Use the commanshow bflt [ID] to display all currently defined filters.

® Use the commanshow portc.p bflt [ID] to display currently defined filters on a-pert basis.

® Use the commansket portc.p bflt ID priority actionto assign a filter to a port and to specify the
sequence in which filter conditions are considered for the specified port and the action to take if a filter is

matched.

® Use the commansket portc.p bflt ID deleteto break the association of a filter with a port.

Diagnostics Commands

This section describes the following diagnostics and troubleshooting commands:

connect

Description
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Type Name

Function

Diagnostics Commandsconnect

loadcard

test

read

write

Logically attach the console or modem 1/O ports to a given card within
a LightStream node.

Load the specified file into the specified card, start the card, and
establish a console connection between the CLI and the TCS slave on
the card.

Run field diagnostics tests from the CLI.

Read memory and hardware registers accessible by the TCS. For
qualified personnel only.

Write hex values to memory and hardware registers. For qualified
personnel only.

Connect the CLI to a line card as a console. Requires protected mode.

Use theconnectcommand to connect the CLI to the specified line card so it can act as a terminal for a
program, such as diagnostics, running on the line card.

Type ~. (tilde-dot) tanterrupt the connection. When tbennectcommand is used to reconnect a
previously existing connection, it prints outstanding output from the card, notifying you if any data was lost.
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Syntax

Arguments

loadcard

Description

Syntax
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Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaiseét snmp hostnameame

connectcard#[force] [diagnostic]

Note Theforce anddiagnosticaguments are optional.

® card#
The card number, as follows:
1 — NP (if there is an NP in slot 2, it must be active)
2 — NP (NP in slot 1 must be active) or line card (populate slots 3—10 before slot 2)
3-10 — Line cards
® force

Forces this CLI session to take control of the slot even if the slot was being used by another CLI
in the network.

® diagnostic

Used only when connecting to a card to run diagnostics. SégthtStream 2020 Installation
and Troubleshooting Manual

Load a file into a card, start it, and establish a console connection with its TCS slave. Requires
protected mode.

Theloadcard command loads a line card program, such as the operational software or a diagnostic program,
into the specified card. The command resets the card, then loads and starts the line card software.

Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaisét snmp hostnameame

loadcard card#[load-addresp[filenamé
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Arguments

test

Description

Syntax
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Note Theload-addressndfilenameaiguments are optional.

® card#
The card number, as follows:
1 — NP (if there is an NP in slot 2, it must be active)
2 — NP (NP in slot 1 must be active) or line card (populate slots 3—10 before slot 2)
3-10 — Line cards
® |oad-address
The load address. Normally, you omit this argument and use the default load address.
® filename

The name of the file containing the program you want to load. If no filename is specified, this
command loads the operational software for the card.

Determine whether or not a specified card is functional.

Thetestcommand runs diagnostic tests on a specified card to determine whether it should be replaced. The
software automatically identifies the type of card and runs appropriate tests. (PLC/FDDI, PLC/Ethernet, and
CLC/OC-3c modules are not testecbu¥nust specify the card number (3-10).

If a card fails, record the displayed error codes and report them when returning the card.

Note You cannot run diagnostics from the CLI on an NP. To test an NP, you must deactivate the
node, load diagnostics manually, and run tests through the manufacturing interface. See the
LightStream 2020 Installation and Troubleshooting Marfaainformation about this procedure, and

for information about replacing a defective card.

Note This command affectsnly the node on which the CLI is running when you execute it, regardless
of a taget set with the commaisét snmp hostnameame

test <card#> [-I][-p][-s][-X][-F file]
test <card#> -r
test <card#> -m [-Ffile]



Diagnostics Commands

Switches

read
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The default behavipwith only thecard#agument, is to run standard tests in the background ésee th
switch).

-Ffile

Load diagnostics frorfile rather than from the default file for the cdilé.can only be a copy of the
default file, and you must ensure tfibt matches the card type. In the absence of this switch, the
default files are automatically matched with the card type and loaded. They are as follows:

® Low Speed Card — diag_Isl.aout

® Medium Speed Card — diag_ms1.aout

-l

If tests require looping plugs or cables (rare), use this switch.
-m

Stay connected and monitor output of standard PASS/FAIL tests plus manufacturing tests giving
more detailed data until completion or timeout. A test in progress may be terminatetiGjith [
These tests are equivalent to udimadcard with the manufacturing diagnostics and connecting to
the card (see thaghtStream 2020 Installation and Troubleshooting Majhual

Note The -r svitch cannot be used to retrieve outputestt -m.

P
Stay connected and poll standard test output approximately every second until completion or
timeout. Tests completed between these snapshots are not displayed, and if a test runs longer than

one polling interval, successive dots indicate the successive polls. The -r switch may be used after
completion. A test in progress may be terminated Wit [

-r

Retrieve and display status of standard diagnostics previously run in the backgroutedt The

command changes card status to test, and the -r switch may be used until the card status changes to
active or inactive or until the card is loaded with some other software, overwriting the memory
locations in which test results are stored. A heartbeat indication in the display serves to confirm that
the diagnostics are running in case the same test is active over successive pafs witBase

your estimate of test run time on experience watt -p.

Note The -r switch cannot be used to retrieve results of manufacturing diagnostics (obtained with
the -mswitch).

-X

Extended test, running long memory tests.

Read memory and hardware registers accessible by the TCS.
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Description
This command is only for use by LightStream support personnel. It is of no value without detailed
knowledge of memory locations, hardware registers, their contents, and their functions in the
LightStream node.

write

Write memory and hardware registers accessible by the TCS. Requires protected mode.

knowledge of memory locations, hardware registers, their contents, and their purposes, use of this
command will almost certainly destroy the functioning of the LightStream node.

n Caution This command is only for use by LightStream support personriisoMy detailed

3XxXx3X

Setting and Displaying
Configuration Attributes

This chapter lists the parameters that you can configure with the Light®wefgaration tool on a
workstation, and shows the functionally equivalent CLI commands for displaying and setting a node’
configuration if the configuration tool is not available to you.

® The first part of this chapter, “Setting Configuration Attributes,” tells how to set the values of
configuration attributes with Cldetandsetsnmpcommands. &fious tables show what commands
to use for each configuration attribute.

® The second part of this chapter, “Displaying Configuration Parameters,” contains tables that
show how to display the current values of configuration parameters withGWwlandgetsnmp
commands.

Note The MIB object identifieportID is a port identifier, as described in the section “Port Identifiers.”
For example, the MIB object that stores the alias or name for port 3 on card 4 is portinfoName.3004 unless it
is an Ethernet port (3104) or an FDDI port (3204).

Setting Configuration Attributes

This section describes how to change configuration parameters with CLI commands, in case the
configuration tool is not available.

Where Configuration Information is Stored
Configuration information is stored in five locations:

1 Pre-programmed defaults.
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Run-time memory on the target node.
A copy in on-board EEPROM of the run-time values of certain line card attributes.

The local configuration database on the disk of the target node.

a A W N

The global configuration database on the network management station (NMS) on which the
configuration tool is running.

How to Change Attribute Values

The preferred method of setting attribute values in the local configuration database is by using the
configuration tool on the network management station (NMS). Sedgtht&team 2020
Configuration Guidédor details.

CLI commands may be used to change the values of configuration attributes. Normally,
configuration changes made with CLI commands are made to run-time memofyhanhext time
the node is reset, these volatile changes are overwritten. This is useful for testing proposed
configuration changes.

CLI commands may also be used to change the local configuration database. CLI set commands
write to the local database as well as to run-time memory after you enter the following command:

=cli>  set config lock
Theset config lockcommand also locks the MMA so that a CLI user connected frofei@difiP address

cannot concurrently make configuration changes. The CLI issues a periodic reminder that the MMA is
locked.

Use the following command to restore the default state (unlocked, no writes to database):

«cli>  set config unlock

These commands are equivalent to settingntheaSetLockIB object to 3 (locked) or to 1

(unlocked). There is a third value of tiemaSetLoclobject that cannot be set by #et config

command. If you are testing configuration changes, but do not want to save them yet in the local
configuration database, you can use the following command to lock the MMA (so that a user connected
from a diferent IP address cannot concurrently make configuration chavigest causing CLI sets to

write to the local database:

«cli>  setsnmp mmaSetLock.0 2

You can restore the default state with $le¢ config unlockcommand. The lock is automatically
removed after two minutes of inactivity or when the CLI session is closed.

For additional details about these commands, refer to the descriptionset ttanfigcommand.

Synchronizing Databases
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After you make changes to the local configuration database with CLI commands, as described
above, it is out of synch with the global database. The global configuration database is located on
the NMS on which the configuration tool is running. To copy local configuration changes to the
global database, you must use the verify function in the configuration tool. This function retrieves
the local settings and allows you to write them over the global values. SaghtiSteam 2020
Configuration Guide
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Working with Temporary Configuration Changes
CLI changes in run-time memory may cause confusion.

How Attributes are Re-Initialized

When the NP is restarted (e.g. when the node is rebootefdy, card or port attributes, when a card
comes up, attribute values in run-time memory are reset in the following sequence:

® Pre-programmed defaults are read in to run-time memory.

® Run-time values of some port attributes are read in from on-board EEPROM and overwrite the
default settings.

® \Values stored in the local configuration database overwrite any prior values.

Note The result can be a combination of database settings, settings stored in EEPROM (which
might have been mistakenly thought to be temporary changes in run-time memory), and defaults.

Port Attributes that are Stored in EEPROM
Run-time values of the following port attributes are stored in EEPROM on the line card:

Line Card Attribute Card Type
edge/trunk mode LSC, MSC, CLC
cell payload scrambling MSC, CLC
clocking (internal/external) CLC

bitrate LSC

DCE/DTE mode LsC

cable length MSC

C-bit Parity/Clear Channel MSC
HEC/PLCP mode MSC

Normally, when you set the status of a card to inactive and then to active, changes made with CLI
commands to run-time memory (but not to the database) are lost. However, changes to the above
attributes are read back into run-time memory from EEPROM when the card comes up.

A value read in from EEPROM remains in effect if the default value for that attribute was never
changed in the local configuration database.

For example, suppose you have used thesgt port c.p characteristicscommand to specify the

DCE hit rate for a port. This attribute is not configured in the local database because you have been using
the default bit rate for this port, or perhaps you are configuring a new card with CLI commands. Because
this was an experimental setting, you did not first usegheonfig lockcommand to write this change to

the local database. The new run-time value of this attribute is stored in EEPROM on the line card. When
the card is disabled and enabled (or the NP restarted), NP software reads EEPROM and writes the bit rate
to run-time memoryThere it remains because there is no bit rate setting in the local database to ovenwrite it.
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Node Attributes that Look Like Port Attributes

A similar confusion is due to thinking of certain node attributes mistakenly as edge card and port
attributes. These are the attributes concerned with the following LAN-related functions:

® Workgroups

® Filters

® Spanning tree bridge

® Static bridge routes

® The default bridging action for a port

These attribute values are stored in the NP’s run-time memory and not on the card. Consequently,
they are overwritten from the local configuration database only when the NP is restarted, typically
when the node is rebooted. They are not overwritten when a card is disabled and re-enabled, or even
when the card is physically removed and reinstalled.

For example, suppose you have used the CLI to specify some custom filters and assign them to a
port, but you did not first use tiset config lockcommand to write them to the local database. These
filter settings are retained in NP memafhen the edge card is disabled and re-enabled, the filter settings
are not gected. Yu should use CLI commands or the configurator to delete them. They are also removed
when you reboot the node or in some other way restart the NP

Chassis and Switch Attributes

Table 3-1 shows the configurable chassis attributes and the correspondseg &idsetsnmp
commands:

Table 3-1 Chassis Attributes and CLI set and setsnmp Commands

System Attributes

Chassis ID setsnmp chassisld.0D#

Name set chassis namaame

Contact setsnmp sysContact.0Contact information”
Location setsnmp sysLocation.OLocation information”
IP Address Attributes

Primary IP Address
Default Router

NP IP Address

NP IP Mask
Secondary IP Address
Subnet Mask

set chassis activeipPaddress

set chassis defroutetPaddress
set chassis ethernetaddiPaddress
set chassis ethernetmasinask

set chassis secondaryifPaddress

set chassis netmashkiask

SNMP Agent Attributes

Trap Filter
Trap Log Status

set cli traplevel {oper|info|trace|debug}

set chassis traplog {on|off}
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The following switch-wide attribute may be configured only in expert mode in the configuration
tool.

Card Attributes

Max VCs for This Card setsnmp cardMaxVCscard# nnn

Card Attributes

Following are the configurable card attributes and the correspondirgetahbsetsnmpcommands.

Card Attributes

Admin Status set card {active|inactive|testing}
Name setsnmp cardNamecard# name
Type setsnmp cardBoardTypecard# type

Port Attributes

Following are the configurable port attributes and the correspondingeCathdsetsnmp

commands. There are common port attributes, low-speed trunk and edge port (LSC) attributes, T3 and E3
medium-speed trunk and edge port (MSC) attributes, FDDI port attributes, and OC3 trunk and edge port
attributes. (For Ethernet ports, only the two attributes common to all ports may be configured.)

Common Port Attributes

Port Name setsnmp portinfoNameportID name
Port Status set port c.p{active|inactive|testing}
LSC Port Attributes

DCE Bit Rate set port c.p characteristics dce-bitrateKbytes
DCE/DTE Type set portc.p characteristics dce-dte-type {dce|dte|dce-internal}
DTE Bit Rate set port c.p characteristics dte-bitrate Kbytes

Net Error Threshold setsnmp frProvMiNetErrorThreshold. portID n

Full Enquiry Interval setsnmp frProvMiUserFullEnquiryInterval .portID n
LMI Type set port c.pImiconfig {none|friflansi_t1_617d|q933a}
Max Frame Size setsnmp edgeMaxFrameSizportID bytes

Max Supported VCs setsnmp frProvMiMaxSupportedVCs.portID n

Net Monitored Events setsnmp frProvMiNetMonitoredEvents.portiD n

Net Interface Type set port c.p netinterfacetype {uni|nni}

Net Request Interval setsnmp frProvMiNetRequestintervalportID sec
Polling Interval setsnmp frProvMiUserPollinginterval.portID sec
User Error Threshold setsnmp frProvMiUserErrorThreshold. portID n

T3 and E3 MSC Port Attributes

Cable Length setsnmp mslinfoAdminCableLengthportID n

DS3 Line Type (T3 only) setsnmp dsx3LineTypeportID {4|5|6|8}(default = 5 if T3, 6 if
E3/G.804, 8 if E3/Scrambling)

Cell Payload Scrambling setsnmp mslinfoAdminScrambleportID {1|2}

setsnmp clclinfoAdminScrambleportID {1|2}
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FDDI Port Attributes

Link Error Rate Alarm

setsnmp fddimibPORTLerAlarm. SMT.SMTport n

Link Error Rate Cutoff
Notify Timer

set port c.p fddi {aport|bport} lercutoff rate
setsnmp fddimibSMTTNotify.fddimibSMTIndex

OC3 Port Attributes

Clocking Type
Cell Payload Scrambling

setsnmp clclinfoAdminClockportiD

setsnmp clclinfoAdminScrambleportID

Internetworking Attributes

Following are the configurable attributes and the corresponding&ttbmmands for

internetworking.

Spanning Tree Attributes

Forward Delay
Hello Time
Max Age
Priority

Path Cost
Port Priority
STB Enabled

set stb forwdelayt

set stb hellotimert

set stb maxageage

set stb priority pri

set portc.p stb pathcostn

set portc.p stb priority n

set portc.pstb {enable|disable}

Custom Filters Attributes

B’cast Limit

Card

Port Default Action
Filter ID

Filter Expression
Forward or Block
ID

Port

Priority

set port c.p bcast-limit fps

(Thecin syntax ofset port c.p commands)
set port c.p bflt-def ID {block|forward}
(ThelD in define bflt ID filter-exp

define bflt 1D filter-expr

set portc.pbfit ID {block n|forward n}

set portc.pbfit ID {block n|forward n|delete}
(Thep in syntax ofset port c.p commands)

(Thep in set portc.pbflt action n

Static Route Attributes

MAC
Receive Port

Transmit Ports

set stb staticMACaddrrcv {c.plany} xmit c.p
(Thecv argument in @et stb staticcommand)

(Themit argument in aet stb staticcommand)

SNMP Options

Trap Address

Trap Community Name

set snmp hosthamer{ame|IPaddregs

set snmp communityname

PVC Attributes

Following are the configurable attributes and the correspondingetamdsetsnmpcommands used
to provision PVCs. The source node is referred to as node A, and the destination node as node B.
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The CLI commands take the source node, port, and VCI number fromgagetiast. You must set
the PVC attributes from both ends and then activate the PVC as follows:

setport c.p{dlci|frameforwarding|vci}activate

Source (Node A) Attributes

DLCI A

A Insured Rate

(Thedici# in set portc.pdici dici# commands)
set portc.pdici dici# insured-rate bps
set port c.p frameforwarding insured-rate bps

set port c.pvci vci# insured-rate cps

A Max. Rate

A Node
A Port
VCI A

set port c.p dici dici# max-rate bps

set port c.p frameforwarding max-rate bps

set port c.p vci vCi# max-rate cps

(Same as B Node, but while connected to other host)
(Same as B Port, but while connected to other host)

(Same as B VCI, but while connected to other host)

Destination (Node B) Attributes

DLCI B

B Insured Rate

B Max. Rate

B Node

B Port

B VCI

set portc.pdici A-dici# destdlciB-dlci#

set port c.pdici dici# insured-rate bps

set port c.p frameforwarding insured-rate bps
set portc.pvci vci#insured-rate cps

set port c.p dici dici# max-rate bps

set port c.p frameforwarding max-rate bps
set port c.pvci vci# max-rate cps

set portc.pdici dici# destnode §/N|IPadd
set port c.p frameforwarding destnode S/N|IPadd
set portc.pvci vci# destnode §/N|IPadd

set portc.pdici dici# destportc.p

set port c.p frameforwarding destport c.p

set portc.pvci vci# destportc.p

set port c.p vci vci# destvcidestvci#

Following are the configurable per-port call setup and bandwidth attributes and the corresponding
CLI setandsetsnmpcommands. These PVC attributes may be configured only in expert mode.

B Insured Burst
B Max. Burst

A Insured Burst

Same as Source Insured Burst Size, from destination host
Same as Source Maximum Burst Size, from destination host
set port c.p dici dici# insured-burst bps
set port c.p frameforwarding insured-burst bps
set port c.pvci vci# insured-burst cps

A Max. Burst

set port c.pdici dici# max-burst bps
set port c.p frameforwarding max-burst bps

set port c.p vci vci# max-burst cps
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VLI Attributes

Principal Service Type set portc.pvci bwtype
Transmit Priority set portc.pvci priority
Secondary Scale setsnmp edgeSecondaryScagartiD n

To add or delete a workgroup, use one of the following commands:
cli> set portc.pwgrp add ID
cli> set portc.pwgrp deletelD
To change the sense of a workgroup list for a port, use one of the following commands:
cli> set portc.pwgrp include ID
cli> set portc.pwgrp excludelD

In practically every case, the workgroup list for a port should be configuredincthée sense, to

allow intercommunication with all ports that are members of the listed workgroups. There is one list per
port with up to seven IDs in theclude sense, up to six in tlexcludesense (all 65,534 groupscept

those listed).

Displaying Configuration Parameters

The following sections contain tables that show how to display the current values of configuration
parameters with CL$howcommands.

Chassis and Switch Attributes
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Following are the configurable chassis attributes and the correspondiisg@itommands:

System Attributes

Chassis ID show chassis general
Name

Contact

Location

IP Address Attributes

Primary IP Address show chassis general
Default Router

NP IP Address

NP IP Mask

Secondary IP Address

Subnet Mask

SNMP Agent Attributes

Trap Filter show chassis agent

Trap Log Status




Displaying Configuration Parameters

Card Attributes

Port Attributes
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Following are the configurable card attributes and the correspondingh@wicommands.

Card Attributes

Admin Status show cardn status
Name show cardn name
Type show cardn hardware

One card attribute can be set only in expert mode with the configuration tool, and is displayed with
agetsnmpcommand:

Card Attributes

Max VCs for This Card getsnmp cardMaxVCscard#

Following are the configurable port attributes and the correspondingh@ldlandgetsnmp

commands. There are common port attributes, low-speed trunk and edge port (LSC) attributes, T3 and E3
medium-speed trunk and edge port (MSC) attributes, FDDI port attributes, and OC3 trunk and edge port
attributes. (For Ethernet ports, only the two attributes common to all ports may be configured.)

Common Port Attributes

Port Name show portc.pname
Port Status show port c.p status
LSC Port Attributes

DCE Bit Rate show port c.p physical

DCE/DTE Type (Admin Net
Interface Type)

DTE Bit Rate

Max Frame Size

Net Error Threshold show port c.p framerelay
Full Enquiry Interval
LMI Type

Max Supported VCs
Net Monitored Events
Net Interface Type
Net Request Interval
Polling Interval

User Error Threshold

T3 and E3 MSC Port Attributes

Cable Length show port c.p physical
DS3 Line Type (T3 only)
Cell Payload Scrambling

FDDI Port Attributes
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Link Error Rate Alarm
Link Error Rate Cutoff
Notify Timer

show port c.p fddi port{aport|bport}

getsnmp fddimibSMTTNotify. fddimibSMTIndex

OC3 Port Attributes

Clocking Type
Cell Payload Scrambling

getsnmp clclinfoAdminClockportlD

show port c.p physical

Internetworking Attributes

Following are the configurable attributes and the correspondingh@iwcommands for

internetworking.

Spanning Tree Attributes

Max Age

Hello Time
Forward Delay
Priority

Path Cost
Port Priority
STB Enabled

show stb general

getsnmp dotldStpPortPathCosportIiD
getsnmp dot1dStpPortPriority.portID
getsnmp dotldStpPortEnableportiD

Custom Filters Attributes

Filter ID

Port Default Action
Filter Expression
Forward or Block
Priority

Card

Port

B’cast Limit

show port c.p bflt

show bflt ID

show port c.p bcast-limit

Static Route Attributes

MAC
Receive Port
Transmit Ports

show stb static

SNMP Options

Trap Address
Trap Community Name

show snmp

PVC Attributes

Following are the configurable attributes and the correspondingt@iwcommands used to
provision PVCs. The source node is referred to as chassis A, and the destination node as chassis B.

The CLI commands take the source node, port, and VCI number from the target host. You may
display the corresponding attributes after changing the target host as follows:
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VLI Attributes

4 x4 X
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setsnmp hostnameame

Source (Node A) and Destination (Node B) Attributes
DLCI A (B) show port c.plistdlci
show port c.p frameforeward

A (B) Insured Rate show port c.pdici dici#
A (B) Max. Rate show port c.p frameforward
show port c.p vci veci#

A (B) Node show chassis listdIci
A (B) Card show port c.plistdici
A (B) Port show chassis listvci

show portc.plistvci
VCI A (B) show chassis listvci
show port c.plistvci

The following attributes may only be set in Expert Mode in the configuration tool:

Source (Node A) and Destination (Node B) Attributes

A (B) Insured Burst show port c.pdlci dici#

A (B) Max. Burst show port c.p frameforward
show port c.p vci vei#

Principal Service Type getsnmp frCktAdminPrinBwType. portID.dIci#
getsnmp ffCktAdminPrinBwType. portID.dIci#
getsnmp sUniCktAdminPrinBwType.portID.dIci#
getsnmp pvcCktAdminPrinBwType.portID.dIci#

Transmit Priority getsnmp frCktAdminTransPri. portID.dIci#
getsnmp ffCktAdminTransPri. portID.dIci#
getsnmp sUniCktAdminTransPri.portID.dlIci#
getsnmp pvcCktAdminTransPri.portID.dIci#

Secondary Scale getsnmp edgeSecondaryScafmrtiD

The attributes for the destination (Node B) are identical to those for the source (Nodalisplay
them you must first set the target to Node B withsétesnmp hostnam@&amecommand.

To display VLI attributes, use tte#how port c.pwgrp command.

LightStream MIB Reference



MIB Overview

Network management systems that use SNMP work with information stored in a Management
Information Base (MIB). This chapter:

® Describes the MIB used to manage LightStr&&20 enterprise M switches.

® Tells how to use this information to identify MIB objects by their addresses in the MIB. The
SNMP commands (getsnmp, getnextsnmp, setsnmp, and walksnmp) and the browse command
require MIB addresses as arguments. These commands are described in the “CLI Command
Reference” chapter.

Note MIB objects whose values may be read but not written are m&®dikad only) in the tables

of this chapteiOther MIB objects, unmarked in the rightmost columns of the tables, may be both read and
written. (The table and table entry objects, like cabtffand cardEntrgre not accessible. They are shown
here only because they help to structure the MIB.)

MIB Overview
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Figure4-1 shows a high-level diagram of the MIB that is used to manage LightStream switches. The
organization of the MIB is defined in a document calledStnaecture of Management Information
(SMI).

Figure 4-1 MIB Tree Structure
iso (1)
org (3
06 LightStream
‘ Private MIB
dod(6)
internet(1)
mgmt(2) experimental(3) private(4)
mib-2(1) enterprises(1)
|
| \ | \ \
system(1) at(3) icmp(5) udp(7) SNMP(11) lightStream(711)
interfaces(2) | |ip(4) tcp(6) | | transmission(10) | | dotldBridge(17)

|
| | | | |

dot3(7) fddi(15) | | ds1(18)| |ds3(30)| | sonetMIB(39)

H3277
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For information on some of the standard MIBs shown in Figure 4-1, refer to the following

documents:

¢ MIB-Il (RFC 1213)
® Dot-3 Ethernet (RFC 1398)

* FDDI (RFC 1512)

* RMON MIB (RFC 1271)
* DS1 MIB (RFC 1232)

* DS3 MIB (RFC 1233)

* Dot-1 Bridge (RFC 1493)
® SONET (RFC 1595)

Under the Private subtree is the LightStream private MIB that is described in the remainder of this
chapter. The high level structure of the LightStream private MIB is shown in Figure 4-2:

Figure 4-2

LightStream Private MIB Tree Structure

enterprises(1)
I
lightStream(711)
| | | |
lightStreamOIDs(1) lightStreamInternet(3) lightStreamCbr(5) lightStreamDebug(1001)
lightStreamProducts(2) lightStreamVli(4) lightStreamEOM(1000)
I
atmSwitch(1)

H3278

Note The ellipsis in Figurd-2 indicates where the upper levels of the MIB (the sequence of MIB
objects described by the path iso.org.dod.internet.private) are not shown; see Figure 4-1 for that

information.

For detailed descriptions of those MIB objects that can be displayed and set, see the figures and

tables in the following sections:

® The atmSwitch Subtree

® The lightStreaminternet Subtree
® The lightStreamVLI Subtree
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Note The lightStreamOIDs branch appears in Figiizand is displayed by titeowsecommand,
but is not described here because the objects in it are inaccessible (they cannot be displayed or set).

Examine the MIB files themselves for information at a level of detail much greater than can be given
here.

MIB Addresses

A MIB address identifies a particular MIB object by its location in the MIB. Five CLI commands
require MIB addresses in theigaments: thérowsecommand, and the SNMP commargit$nmp
getnextsnmp setsnmp andwalksnmp). These commands are for monitoring and controlling the
LightStream switch, as described in the “CLI Command Reference” chiaptays that are not available
with the standard CLI control commands (sabl@2-2 for a list).

Alternative Forms of MIB Addresses

You can specify the MIB address in a number of ways:
® Avariable name: sysContact
® A*path” of dot-separated numbers (the numbers in parentheses irdFiganel Figurd-2): 1.3.6.1.2.1.1.4

® A combination, where the first element is a variable name and the numbers specify one branch
in the subtree under it: mgmt.1.1.4

Thus, the following addresses all refer to the same MIB variable:
® 136.1.211.4

® mgmt.l1.1.4

®* mib.1.4

® system.4

® sysContact

Determining MIB Variable Names

To learn the names of the MIB variables in one of the subtrees shéwgured-1 or Figurel-2, you

can specify the name of the subtree as the argument whtkenmp command. This command

displays all the “leaves” below the specified point in the ML May also use theowse command to step

through the branches of the MIB tree and, when you reach the end of a branch, to display the values of leaves
one at atime.

Object Identifiers
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Thegetsnmp getnextsnmp andsetsnmpcommands display and change the value of a single “leaf,” that
is, a single instance of a given MIB object.identify a single instance of a MIB object at the end of a branch,
you specify the object name followed by a numeridckifiown as an object identifier

If there is only a single instance of the given object, then the identifier suffix for that instance is 0.
For example, there is only one instance of the sysContact object, so its identifier is sysContact.0. The
following command displays the name of the contact person for the target node:



MIB Addresses

cli> getsnmp sysContact.0

Just as with the SNMP commands andidtuevse command, described above, the first part of the object
address, the MIB variable, may be specified in a number of ways. Thus, the following addresses all refer to the
same MIB object:

¢ 136.1.21.1.4.0
® mgmt.1.1.4.0

® mib.1.4.0

® gsystem.4.0

® sgsysContact.0

This is the simplest form of object identifitfore complex types include port identifiers and object
identifiers for multiply-indexed objects.

Port Identifiers

The usual way of specifying a port number in tlguarent of a CLI command is in the fornaap,

wherec is the card (slot) number apds the number of the port on that card. Howakeshowcommand

usually displays the value of the iflndex object for the interface, which gives the port number in a more complex
format. For example, the following command displays the ports on card 4:

cli>  show card 4 ports

Port 4000 Frame Relay Name: larch.4.0
Port 4001 Frame Relay Name: larch.4.1
Port 4002 Frame Relay Name: larch.4.2
cli>

when a MIB object identified by port number is given as the argument géthemp

getnextsnmp orsetsnmpcommand, this more complex format is used. For example, the following

command tells us which data link connection management scheme is active on frame relay port 4.2 (card 4, port
2), specified here as port 4002:

cli>  getsnmp frProvMiState.4002
Name: frProvMiState.4002 Value: 3
cli>

By looking this object up in Table 4-13, or by searching for it in the MIB file private_mib.asn, we
find that the value 3 means that the default ANSI standard T1.617 Annex D is active on this port.

In effect, the long form of port numberégpporcctpp wherec is the card numhgy is the port numbgr
andt is the card type (2=FDDI, 1=Eth&rOther). The formula for determining the port number in this long
format is as follows:

((c* 1000) +p +1)
The variables in this formula are as follows:

® ¢ —The card numbean integer in the range 1A number in the range 1-10 is the number of the physical
slot in which the card resides. The numberepresents the logical interface for the LightStre@ivi A
network.

® p —The port number on the card, an integer in the range @-3.1f (the logical interface for the
LightStream AM network) therp must be 4.

®* t—An offsetindicating the card type. This is an arbitrary numeric value assigned to each type of card. In
Release 2.0, the valuesadre as follows:

100 — Ethernet
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200 — FDDI
0 — Other

For example, the MIB object that stores the alias or name for port 3 on card 4 is portinfoName.3004,
or portinfoName.3104 if it is an Ethernet port, or portinfoName.3204 if it is an FDDI port.

Note Port number 1255 or 2255 refers to the control port (port 255) of the NP in slot 1 or slot 2,
respectively.

Multiply-Indexed Objects
Some objects require us to specify more than one index number. For example, the following
command tells us that the local LMI state of the frame relay circuit on DLCI 16, port 4, card 2 is
inactive:

cli>  getsnmp frCktinfoLclLMI.4002.16
Name: frCktinfoLcILMI.4002.16 Value: 2
cli>

The double index 4002.16 means that this frCktinfoLclLMI object is indexed first by port number
4002 (equivalent to port 4.2) and then by DLCI number 16. For the fact that the value 2 means
“inactive”, see Table 4-15, or see the description text for frCktinfoLcILMI in the private_mib.asn

MIB file.

In LightStream Release 2.0, the doubly-indexed entries in the LightStream private MIB include the
following:

Table Entry Object Indexing Objects

frCktEntry frCktSrclfIndex, frCktSrcDlci

frCktinfoEntry frCktinfolfindex, frCktinfoDIci

sUniCktEntry sUniCktSrclfindex, sUniCktSrcVCI

sUniCktInfoEntry sUniCktInfolfindex, sUniCktinfo\VVCI

pvcEntry pvcSrclfindex, pveSrcPvcld

IsFrameRelayDlciStatEntry frameRelayDlciStatPortindex, frameRelayDIciStatDIcilndex
IsEdgePortToSwMsgLenEntry edgeToSwMsgLenPortindex, edgeToSwMsgLenBinIndex
IsEdgeSwToPortMsgLenEntry edgeToPortMsgLenPortindex, edgeToPortMsgLenBinIindex
IsEdgeCpuWorkloadEntry IsEdgeWorkloadCardIndex, IsEdgeWorkloadTypelndex
IsFrameForwardStatEntry frameForwardStatPortindex, frameForwardStatindex
IsTrunkCpuWorkloadEntry IsTrunkWorkloadCardIndex, IsTrunkWorkloadTypelndex
fsuPortXmtCellsEntry fsuXmtCellsPortindex, fsuXmtCellsPrioritylndex
fsuQueueCellLenEntry fsuQueueCellLenPortindex, fsuQueueCellLenSubQIndex
fsuDropEventEntry fsuDropEventPortIndex, fsuDropEventWatermarkindex
IsCellVciStatEntry cellVciStatPortIndex, cellVciStatVcilndex

gidLineCardEntry gidLineCardChassis, gidLineCardSlot

gidPortEntry gidPortChassis, gidPortID
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Table Entry Object Indexing Objects

lightStreamBridgeFilterEntry lightStreamBrFilterld, lightStreamBrFilterTokenlndex
lightStreamBridgeFilterParameterEntry lightStreamBrFilterParmPort, lightStreamBrFilterParmFilterld
lightStreamVIiPortWorkGroupEntry lightStreamVIiPortWorkGroupPort, lightStreamVIiPortWorkGroupID

Objects in standard MIBs may also be multiply indexed. These appear with more than one number
in the object identifier when you walk or browse the MIB. You can also identify these objects by
examining the MIB file in which they are defined: the INDEX entry of the definition lists more than
one object name as indexing objects.

An example is the fddimibPATHENtry object defined in the fddi.asn MIB file. The FDDI stations
implemented in the LightStream node are single-MAC, dual-attachment FDDI stations. There are
two paths per SMT. (An FDDI path is the sequence of MACs and ports in token order.) The paths
are managed by the fddimibPATHTable object. The fddimibPATHTable object is defined as a
sequence of fddimibPATHENtry objects.

The fddimibPATHENtry object is doubly indexed. The first indexing object is
fddimibPATHSMTIndex, and the second is fddimibPATHIndex. LightStream software calculates
the values of these SMT index objects as follows:

® There are two SMTs per card, indexed asi2l as (2)-1, wherec is the card numhefor example,
the card 3 SMT indices are 5 and 6, and the card 4 SMT indices are 7 and 8.

® The MAC for each SMT has 1 as its index. For example, the MAC on the first SMT on card 3
has 5.1 as its index.

® The two token-ring paths on each SMT are indexed 1 and 2. For example, the two paths on the
first SMT on card 3 have 5.1 and 5.2 as their indices.

® The two physical ports for the logical interface on each SMT are also indexed 1 and 2. For
example, the two ports for the first SMT on card 3 have 5.1 and 5.2 as their indices.

The following example shows the fddim#PRHTable objects for a LightStream node. These objects
are defined for card 3 (SMT 5 and 6).

cli>  walksnmp fddimibPATHTable

Name: fddimibPATHSMTIndex.5.1 Value: 5

Name: fddimibPATHSMTIndex.5.2 Value: 5

Name: fddimibPATHSMTIndex.6.1 Value: 6

Name: fddimibPATHSMTIndex.6.2 Value: 6

Name: fddimibPATHIndex.5.1 Value: 1

Name: fddimibPATHIndex.5.2 Value: 2

Name: fddimibPATHIndex.6.1 Value: 1

Name: fddimibPATHIndex.6.2 Value: 2

Name: fddimibPATHTVXLowerBound.5.1 Value: 2500000
Name: fddimibPATHTVXLowerBound.5.2 Value: 2500000
Name: fddimibPATHTVXLowerBound.6.1 Value: 2500000
Name: fddimibPATHTVXLowerBound.6.2 Value: 2500000
Name: fddimibPATHTMaxLowerBound.5.1 Value: 165000000
Name: fddimibPATHTMaxLowerBound.5.2 Value: 165000000
Name: fddimibPATHTMaxLowerBound.6.1 Value: 165000000
Name: fddimibPATHTMaxLowerBound.6.2 Value: 165000000
Name: fddimibPATHMaxTReq.5.1 Value: 165000000

Name: fddimibPATHMaxTReq.5.2 Value: 165000000

Name: fddimibPATHMaxTReq.6.1 Value: 165000000

Name: fddimibPATHMaxTReq.6.2 Value: 165000000

cli>
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The atmSwitch Subtree

Figure 4-3 shows the atmSwitch subtree, which comprises most of the LightStream private MIB.

Figure 4-3 atmSwitch Subtree Structure
enterprises(1)
I
lightStream(711)
W
\ \
lightStreamOIDs(1) lightStreamProducts(2)
I
atmSwitch(1)
[

[ I I I I I I I |
chassis| | | port congestion collect IsPrivate IsIR tcsinfo IsPID lwma °
Info(1) Info(3) Avoidance(5) Info(7) (20) (12) (14) (16) Info(18) %

card port mma IsPort IsExperi- IsStatis- IsGID ISND

Info(2) | | Transmission(4)| | Info(6) | | Protocols(8)| [ mental(11)| | tics(13) (15) a7)

Following are the branches of the atmSwitch subtree:
® The chassisinfo Subtree

® The cardInfo Subtree

® The portinfo Subtree

® The portTransmission Subtree

® The congestionAvoidance Subtree
® The mmalnfo Subtree

® The collectinfo Subtree

® The IsPort Protocols Subtree

® The IsPrivate Subtree

® The IsExperimental Subtree

® ThelsIR Subtree

® The IsStatistics Subtree

® The tcsinfo Subtree

® The IsGID Subtree

® The IsPID Subtree

® The IsND Subtree

® The lwmalnfo Subtree
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The chassisIinfo Subtree

Figure4-4 shows the chassisInfo subtree, aabld@4-1 shows the address and value of each object
in the subtree.

Figure 4-4 chassisInfo Subtree Structure

|
atmSwitch(1)
I

chassisinfo(1)
|

chassisld(2)

I ]
chassisSecondarylpAddr(4) chassisStatusWord(9)
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chassisActivelpAddr(3) chassisNetworkMask(5)

Note Figure 4-4 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-1.

Table 4-1 Objects in the chassisinfo Subtree

Objects in the chassisInfo Subtree  Address Value

chassisld chassisinfo.2 Integer (24 bits) RO
chassisActivelpAddr chassisInfo.3 IpAddress
chassisSecondarylpAdd chassisiInfo.4 IpAddress
chassisNetworkMask chassisiInfo.5 IpAddress
chassisEthernetipAddr chassisInfo.6 IpAddress
chassisEthernetipMask chassisInfo.7 IpAddress
chassisDefaultlpRouter chassisInfo.8 IpAddress
chassisStatusWord chassisInfo.9 Integer (bitmap) RO
chassisConsoleTrapLevel chassisiInfo.10 1 = operational RO

2 = informational
3 =trace

4 = debug

5 = off

The cardinfo Subtree
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Figure4-5 shows the cardInfo subtree, arablE4-2 shows the address and value of each object in
the subtree.

The objects in the cardinfo subtree comprise a table, cardTable, in which each cardEntry row
contains information about one card in the chassis.
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Figure 4-5 cardinfo Subtree Structure

l

atmSwitch(1)

\
l

card Info(2)

|

cardTable(1)

|

card Entry(1)

— cardindex(1)

— cardName(2)

— cardBoardType(3)

— card ConfigRegister(11)

H3281

Note Figure 4-5 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-2.

Table 4-2 cardTable Objects
cardTable Objects Address Value
cardTable cardinfo.1
cardEntry cardTable.1
cardindex cardEntry.1 Integer (card #) RO
cardName cardEntry.2 DisplayString
cardBoardType cardEntry.3 DisplayString RO
cardLcSoftwareVersion cardEntry.4 DisplayString RO
cardLccSoftwareVersion cardEntry.5 DisplayString RO
cardPID cardEntry.6 Integer (PID) RO
cardMaxVCs cardEntry.7 Integer
cardOperStatus cardEntry.8 l=up RO
2 =down
3 =testing
4 = empty
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cardTable Objects Address Value

cardAdminStatus cardEntry.9 1=up

2 =down

3 =testing
cardStatusWord cardEntry.10 Integer RO
cardConfigRegister cardEntry.11 1=up RO

2 =down

3 = testing

4 = empty

The portinfo Subtree

Figure4-6 shows the portinfo subtree, arable4-3 shows the address of each object in the subtree
and the type of each object.

Figure 4-6 portinfo Subtree Structure

l
atmSwitch(1)

I
|

portinfo(3)
\
portinfo Table(1)

I
portinfoEntry(1)

portinfolndex(1)

portinfoErrorLimit(5)
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The objects in the portinfo subtree comprise a table, portinfo-Table, in which each portinfoEntry
row contains information about one port on a card.

Table 4-3 PortinfoTable Objects
PortinfoTable Objects Address Value
portinfoTable portinfo.1
portinfoEntry portinfoTable.1
portinfolndex portinfoEntry.1 Integer RO

((c*1000)+p+t)
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PortinfoTable Objects Address Value

portinfoType portinfoEntry.2 Integer RO
1=empty
2=error
3=unknown
4=switch
5=NP
6=LS edge
7=LS trunk
8=MS trunk
10=MS edge
11=2-pt FDDI
12=8-pt Ether
13=token ring
14=8-pt LS serial edge
15=8-pt LS serial trunk
30=generic CLC1
31=2-pt OC3 edge
32=2-pt OC3 trunk
33=8-pt T3/E3 edge
34=8-pt T3/E3 trunk
35=2-pt 155 Mbit TAXI edge
36=2-pt 155 Mbit TAXI trunk
37=8-pt constant bit rate edge

portinfoSpecific portinfoEntry.3 ObjectID RO
portinfoName portinfoEntry.4 DisplayString
PortinfoErrorLimit portinfoEntry.5 Integer (IOrcv+xmt errors)

The portTransmission Subtree

Figure 4-7 shows the portTransmission subtree, and Table 4-4 through Table 4-8 show the address
and type of each object in the subtree.

The objects in the portTransmissisubtree comprise three MIB object tables: Is1lafdd for low
speed line cards, ms1linfafile for medium speed line cards, nplrafol€ for NP cards, and clclinfadle
for cell line cards. Each row of a table (IslinfoEntng1InfoEntryor npinfoEntry) contains information
about a port on a card.
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Figure 4-7 portTransmission Subtree Structure

’ atmSwitch(1) ‘

portTransmission(4)

’IsllnfoTabIe(l)‘ ’msllnfoTabIe(Z) ‘ ’ npinfoTable(3) ‘ ’clcllnfoTabIe(4) ‘ ’ oc3InfoTable(5) ‘
’IsllnfoEntry(l)‘ ’msllnfoEntry(l) ‘ ’ nplnfoEntry(1) ‘ ’clcllnfoEntry(l) ‘ ’ oc3InfoEntry(1) ‘
| | Islinfolf- | | mslinfo- | | npinfolf- | | clclinfo- | |  oc3Info-
Index(1) Ifindex(1) Index(1) Ifindex(1) ReceiveSignal-
Detect(1)
: : : : oc3lInfo-
F— TransmitSafety-
Islinfo- ms1linfo- nplnfo- clclinfo- Switch(2)
— AdminOper- — AdminOper- — AdminOper- — AdminOper-
Trigger(99) Trigger(99) Trigger(99) Trigger(99) oc3lnfo- -
| MediumType | &
[&]

Note Figure 4-7 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-4 through

Table 4-8.
Table 4-4 IslinfoTable Objects
IslinfoTable Objects Address Value
IslinfoTable portTransmission.1
IslinfoEntry IslinfoTable.1
Islinfolfindex IslinfoEntry.1 Integer RO
((c*1000)+p+t)
IslinfoType IslinfoEntry.2 Integer RO
1=V.35
2=RS-422
3=RS-530
4=T1
IslinfoOperCsuType IslinfoEntry.3 Integer RO
1=none
2=larse
IslinfoAdminCsuType IslinfoEntry.4 Integer
1=none
2=larse
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IslinfoTable Objects

Address

Value

IslinfoOperRcvBaudRate

IslinfoEntry.5

Integer RO

IslinfoAdminRcvBaudRate

IslinfoEntry.6

Integer

IslinfoOperXmitBaudRate

IslinfoEntry.7

Integer RO

IslinfoAdminXmitBaudRate

IslinfoEntry.8

Integer

IslinfoOperNetintType

IslinfoEntry.9

Integer RO
1=DCE
2=DTE
3=DCE wl/local tt
clock loop

IslinfoAdminNetIntType

IslinfoEntry.10

Integer
1=DCE
2=DTE

3=DCE w/local tt
clock loop

IslinfoOperModemState

IslinfoEntry.13

Integer (Bitmask)RO
If portis DTE:
0=DCD
1=DSR
If port is DCE:
0=RTS
1=DTR

IslInfoOperProtocol

IslinfoEntry.15

Integer RO
1 =trunk
2=FR
3=FF
4 =PPP
5 = unkown

Is1linfoAdminProtocol

IslinfoEntry.16

Integer
1 =trunk
2=FR
3=FF
4 = PPP
5 = unknown

IslinfoOperControlBandwidthSize

IslinfoEntry.21

Integer

RO

IslinfoAdminControlBandwidthSize

IslinfoEntry.22

Integer

IslinfoOperDataBandwidthSize

IslinfoEntry.23

Integer

RO

IslinfoAdminDataBandwidthSize

IslinfoEntry.24

Integer
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IslinfoTable Objects Address Value

IslinfoOperLoopMode IslinfoEntry.25 Integer RO

1 =none

2 = internal

3 = external

4= remote
IslinfoAdminLoopMode IslinfoEntry.26 Integer

1=none

2 = internal

3 = external

4 = remote
IslinfoLcAutoEnable IslinfoEntry.27 Integer RO

1 =enabled

2 = disabled
IslinfoLcDebugLevel IslinfoEntry.28 Integer RO
IslinfoDataCellCapacity Is1infoEntry.29 Integer RO
IslinfoDataCellAvailable IslinfoEntry.30 Integer RO
IslinfoMeasuredBaudRate IslinfoEntry.31 Integer RO
Is1linfoLinkUtilization Is1infoEntry.32 Integer RO
IslinfoAdminOperTrigger IslinfoEntry.99 Integer

1=set admin values

99=other
Table 4-5 mslinfoTable Objects
mslinfoTable Objects Address Value
mslinfoTable portTransmission.2
mslinfoEntry mslinfoTable.1
ms1linfolflndex mslinfoEntry.1 Integer RO
((c*1000)+p+t)
mslinfoOperCableLength mslinfoEntry.2 Integer RO
1=0-450 ft T3
2=450-900 ft T3
3=0-400 ft E3

4=300-1000 ft E3
5=800-1300 ft E3
6=1100-1900 ft E3
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mslinfoTable Objects Address Value
mslinfoAdminCableLength mslinfoEntry.3 Integer 1=0-450 ft T3
2=450-900 ft T3
3=0-400 ft E3

4=300-1000 ft E3
5=800-1300 ft E3
6=1100-1900 ft E3

mslinfoOperProtocol mslinfoEntry.4 Integer RO

1=trunk

2=ATM UNI

3=unknown
mslinfoAdminProtocol ms1linfoEntry.5 Integer

1=trunk

2=ATM UNI

3=unknown
mslinfoOperControlBandwidthSize mslinfoEntry.10 Integer RO
mslinfoAdminControlBandwidthSize mslinfoEntry.11 Integer
mslinfoOperDataBandwidthSize mslinfoEntry.12 Integer RO
mslinfoAdminDataBandwidthSize mslinfoEntry.13 Integer
msinfoLcAutoEnable mslinfoEntry.14 Integer RO

1=enabled

2=disabled
mslinfoLcDebugLevel mslinfoEntry.15 Integer RO
mslinfoOperScramble mslinfoEntry.16 Integer RO

1=enabled

2=disabled
mslinfoAdminScramble mslinfoEntry.17 Integer

1=enabled

2=disabled
mslinfoDataCellCapacity mslinfoEntry.18 Integer RO
mslinfoDataCellAvailable mslinfoEntry.19 Integer RO
mslinfoLinkUtilization mslinfoEntry.20 Integer RO
mslinfoOperFraming mslinfoEntry.21 Integer RO

1=Cell Payload Scrambling

2=T3 HEC

3=G.804
mslinfoAdminOperTrigger mslinfoEntry.99 Integer

1=set admin values
99=other
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Table 4-6 nplnfoTable Objects

npinfoTable Objects

Address

Value

npinfoTable

portTransmission.3

npInfoEntry

npinfotable.1

npinfolflndex npinfoEntry.1 Integer RO
((c*1000)+p+t)

npinfolPCommittedRate npinfoEntry.5 Integer
npInfolPCommittedBurst npinfoEntry.6 Integer
npinfolPExcessRate npinfoEntry.7 Integer
npinfolPExcessBurst npinfoEntry.8 Integer
npInfolPNCircuits npinfoEntry.9 Integer
npIinfoAdminOperTrigger npinfoEntry.99 Integer

1=set admin values
99=other

Table 4-7 clclinfoTable Objects

clclinfoTable Objects

Address Value

clclinfoTable

portTransmission.4

clclinfoEntry

clclinfoTable.1

clclinfolfindex

clclinfoEntry.1 Integer RO

((c*1000)+p+t)

clclinfoOperProtocol

clclinfoEntry.4 Integer RO
1=trunk
2=ATM UNI

3=unknown

clclinfoAdminProtocol

clclinfoEntry.5 Integer
1=trunk
2=ATM UNI

3=unknown

clclinfoOperLoopMode

clclinfoEntry.6 Integer RO
1=none
2=internal

3=external

clclinfoAdminLoopMode

clclinfoEntry.7 Integer
1=none
2=internal

3=external

clclinfoOperControlBandwidthSize clclinfoEntry.10

clclinfoEntry.11

Integer RO

clclinfoAdminControlBandwidthSize Integer

clclinfoOperDataBandwidthSize clclinfoEntry.12

clclinfoEntry.13

Integer RO

clclinfoAdminDataBandwidthSize Integer
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clclinfoTable Objects Address Value
clcinfoLcAutoEnable clclinfoEntry.14 Integer RO
1=enabled
2=disabled
clcinfoLcDebugLevel clclinfoEntry.15 Integer RO
clclinfoOperScramble clclinfoEntry.16 Integer RO
1=enabled
2=disabled
clclinfoAdminScramble clclinfoEntry.17 Enum. Integer
1=enabled
2=disabled
clclinfoDataCellCapacity clclinfoEntry.18 Integer RO
clclinfoDataCellAvailable clclinfoEntry.19 Integer RO
clclinfoLinkUtilization clclinfoEntry.20 Integer RO
clclinfoOperClock clclinfoEntry.21 Integer RO
1=internal
2=external
clclinfoAdminClock clclinfoEntry.22 Integer
1=internal
2=external
clclinfoAdminOperTrigger clclinfoEntry.99 Integer
1=set admin values
99=other
Table 4-8 oc3InfoTable Objects
oc3InfoTable Objects Address Value
oc3InfoTable portTransmission.5
oc3InfoEntry oc3lInfotable.1
oc3InfoReceiveSignalDetect oc3InfoEntry.1 Integer RO
1=active
2=inactive
oc3InfoTransmitSafetySwitch oc3InfoEntry.2 Integer RO
1=enabled
2=disabled
oc3InfoMediumType oc3InfoEntry.3 Integer
1=SONET
2=SDH

Note sonetMediumType in the standard MIB is a read-only object.

4-92 Book Title



The atmSwitch Subtree

The congestionAvoidance Subtree
Figure 4-8 shows the congestionAvoidance subtree.

Figure 4-8 congestionAvoidance Subtree Structure

|

atmSwitch(1)

|
congestionAvoidance(5)
|

caMaxIntervalPermitLimit(1) caMinintervalPermitLimit(2) caMinlintervalCalnfo(3)
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Table 4-9 shows the address and type of each object in the subtree.

Table 4-9 congestionAvoidance Objects

congestionAvoidance Objects Address Value
caMaxIntervalPermitLimit congestionAvoidance.1 Integer
caMinintervalPermitLimit congestionAvoidance.2 Integer
caMinlintervalCalnfo congestionAvoidance.3 Integer

The mmalnfo Subtree

Figure4-9 shows the mmalnfo subtree, and thkl&4-10 shows the address and type of each object
in the subtree.

The mmacardinfo subtree contains a number of objects and three tables, mmaFtTable,
mmaTrapCommunityTable, and mmaNumNameTable.

Note Each mmaFtEntry row of mmafale contains information about a current SMTP file traffdease
2.0 does not use this function for file transfers; an application would have to be written to use it; this is
discouraged.

Note Figure 4-9 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-10.
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Figure 4-9 mmalnfo Subtree Structure
|
atmSwitch(1)
[
|
mmalnfo(6)
[
I | | ]
mmaDbActive(1) mmaTraplLog(15) mmaNumName mmaMibVersion(22)
Table(16)
l
mmaNameEntry
|| mmaNumName-
Number
— mmaNumName §
Table 4-10 mmalnfo Objects
mmalnfo Objects Address Value
mmaDbActive mmalnfo.1 Integer
1=inactive
2=new DB active
mmaTrapFilter mmalnfo.2 Integer
1=operational
2=informational
3=trace
4=debug
mmaTrapLanguage mmalnfo.3 Integer
1=English
mmacCollectionSpace mmalnfo.4 Integer (Kbytes)
mmacConfigHost mmalnfo.5 Octet String
mmacConfigAuthor mmalnfo.6 Octet String
mmacConfigID mmalnfo.7 Integer
mmaSetLock mmalnfo.8 Integer
1=unlocked
2=locked (volatile)
3=locked (permanent)
mmaPID mmalnfo.9 Integer (PID) RO
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mmalnfo Objects Address Value
mmaTraplLog mmalnfo.10 Integer
1=enabled
2=disabled
mmaTrapNumber mmalnfo.13 Integer
mmaTrapOnOffState mmalnfo.14 Integer
1=on
2=off
3=enable
4=disable
mmaNumNameTable mmalnfo.16
mmaNumNameEntry mmaNumNameTable.1
mmaNumNameNumber mmaNumNameEntry.1  Integer RO
chassis ID
mmaNumName mmaNumNameEntry.2  Octet String RO

chassis name

The collectinfo Subtree

Figure4-10 shows the collectinfo subtree, amdlE 4-1 shows the address and type of each object
in the subtree. The collectinfo subtree contains two objects (collectCommunityName and
rmonCommunityName) and two tables, colletile and collectDatabase. Each row of each table
contains information about a collection that has been defined.
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Figure 4-10 collectinfo Subtree Structure

atmSwitch(1)

|
|

collectinfo(7)

| | |

collectTable(1) collectDatabase(2) collect rmon
‘ Community Community
Name(3) Name(4)
collectEntry(1) collectDbEntry(1)
—1 collectindex(1) — collectDbIndex(1)
——{ collectFileSize(7) —— collectDbStatus(4) | &
I

Note Figure4-10 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-11.

Table 4-11 Objects in the collectinfo Subtree
Objects in the collectinfo Subtree  Address Value
collectTable collectinfo.1
collectEntry collectTable.1 CollectEntry
collectindex collectEntry.1 Integer RO
collection number
collectStatus collectEntry.2 Integer
1=valid
2=create request
3=under creation
4=invalid
collectStart collectEntry.3 Integer (TOD sec)
collectFinish collectEntry.4 Integer (TOD sec)
collectinterval collectEntry.5 Integer (sec)
collectFileName collectEntry.6 DisplayString RO
collectFileSize collectEntry.7 Integer (Kbytes)
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Objects in the collectinfo Subtree  Address Value
collectOperStatus collectEntry.8 Integer
1=waiting
2=running

3=under creation

collectDatabase collectinfo.2
collectDbEntry collectDatabase.1
collectDBIndex collectDbEntry.1 Integer RO
collectDBInstance collectDbEntry.2 Integer RO
collectDBObjectID collectDbEntry.3 ObjectID
collectDBStatus collectDbEntry.4 Integer
1=valid
2=create request
3=under creation
4=invalid
collectCommunityName collectinfo.3 DisplayString
rmonCommunityName collectinfo.4 DisplayString

The IsPort Protocols Subtree

Figure 4-1 shows the IsPortProtocols subtree, aalold4-12 through @ble4-19 show the address
and type of each object in the subtree. The IsPortProtocols subtree contains several object tables
containing information on the various services available on a LightStream network.

Figure 4-11 IsPort Protocols Subtree Structure

| amswitch(1)

IsPortProtocols(8)

| EdgePort(1) | | fiDceinfo(2) | | fickenfo(3) |

sUniCktInfo(5)

emEdgePort- frProvMi- frCktCfg- frCktlnfo- ffCktCfg- ffCktInfo- sUniCktCfg-| | sUniCktInfo-
Table(1) Table(1) Table(1) Table(2) Table(1) Table(1) Table(1) Table(2)
| | | | | | | |
emEdgePort- frProvMi- frCkt- frCktInfo- ffCkt- ffCktInfo- sUniCkt- sUniCktInfo- | &
Entry(1) Entry(1) Entry(1) Entry(1) Entry(1) Entry(1) Entry(1) Entry(1) §
[

P E R Rk
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Note Figure 4-11 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. Howevaeill the objects in this subtree are listed in thbl@ 4-12 through

Table 4-19.
Table 4-12 edgePortTable Objects
edgePortTable Objects Address Value
edgePort IsPortProtocols.1
edgePortTable edgePort.1
edgePortEntry edgePortTable.1
edgelflndex edgePortEntry.1 Integer
((c*1000)+p+t)
edgeUpcType edgePortEntry.2 Integer
default 1= ANSI
edgeUserDataPerCell edgePortEntry.3 Integer (bits) 1-384,
default 341
edgeCellDelayVariance edgePortEntry.4 Integer (Ms)
edgePrincipalScale edgePortEntry.5 Integer
default 256 (1:1)
edgeSecondaryScale edgePortEntry.6 Integer
default 64 (1:4)
edgeMeteringFactor edgePortEntry.7 Integer
default 64 (*4)
edgeMeteringBurstSize edgePortEntry.8 Integer (cells)
default 5
edgeCallSetupRetry edgePortEntry.9 Integer (sec)
1-3600, default 5
edgeCallSetupBackoff edgePortEntry.10 Integer (exp)
1-10, default 5
edgeMaxFrameSize edgePortEntry.11 Integer (bytes)
default 1516
Table 4-13 frProvMiTable Objects
frProvMiTable Objects Address Value
frDcelnfo IsPortProtocols.2
frProvMiTable frDcelnfo.1
frProvMiEntry frProvMiTable.1
frProvMilfindex frProvMiEntry.1 Index RO
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frProvMiTable Objects

Address

Value

frProvMiState

frProvMiEntry.2

Integer
1=no LMI
2=FRIF
3=ANSI (default)
4=CCITT

frProvMiAddressLen

frProvMiEntry.3

Integer (octets)
2=two octets

frProvMiNetRequestinterval

frProvMiEntry.4

Integer (sec)
5-30 (default 15)

frProvMiNetErrorThreshold frProvMiEntry.5 Integer
1-10 (default 3)
frProvMiNetMonitoredEvents frProvMiEntry.6 Integer

1-10 (default 4)

frProvMiMaxSupportedVCs

frProvMiEntry.7

Integer

frProvMiMulticast

frProvMiEntry.8

Integer
1=non-broadcast

frProvMiUserPollingInterval

frProvMiEntry.9

Integer (sec)
5-30 (default 10)

frProvMiUserFullEnquiryinterval frProvMiEntry.10 Integer

1-255 (default 6)
frProvMiUserErrorThreshold frProvMiEntry.11 Integer

1-10 (default 3)
frProvMiUserMonitoredEvents frProvMiEntry.12 Integer

1-10 (default 4)
frProvMiNetInterfaceType frProvMiEntry.13 Integer

1=UNI

2=NNI

Objects in the IsPortProtocols Subtree
Objects in the IsPortProtocols Subtree Address Value
IsPortProtocols.3
frCktCfgTable frCktinfo.1
frCktEntry frCktCfgTable.1

frCktSrcNode frCktEntry.1 Integer RO
frCktSrclflndex frCktEntry.2 Integer RO
frCktSrcDilci frCktEntry.3 LightStreamDLCI RO
frCktAdminDestNode frCktEntry.10 Integer
frCktOperDestNode frCktEntry.11 Integer RO
frCktAdminDestlIfindex frCktEntry.12 Index RO
frCktOperDestlfindex frCktEntry.13 Index RO
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Objects in the IsPortProtocols Subtree Address Value
frCktAdminDestDIci frCktEntry.14 LightStreamDLCI
frCktOperDestDlci frCktEntry.15 LightStreamDLCI RO
frCktAdminSrcinsuredRate frCktEntry.25 Integer (bps)
default O
frCktOperSrcinsuredRate frCktEntry.26 Integer (bps) RO
default O
frCktAdminSrcinsuredBurst frCktEntry.27 Integer (bytes)
default O
frCktOperSrcinsuredBurst frCktEntry.28 Integer (bytes) RO
default O
frCktAdminSrcMaxRate frCktEntry.29 Integer (bps)
default: line rate
frCktOperSrcMaxRate frCktEntry.30 Integer (bps) RO
default: line rate
frCktAdminSrcMaxBurst frCktEntry.31 Integer (bytes)
default O
frCktOperSrcMaxBurst frCktEntry.32 Integer (bytes) RO
default O
frCktOperDestinsuredRate frCktEntry.34 Integer (bps) RO
default O
frCktOperDestinsuredBurst frCktEntry.36 Integer (bytes) RO
default O
frCktOperDestMaxRate frCktEntry.38 Integer (bps) RO
default: line rate
frCktOperDestMaxBurst frCktEntry.40 Integer (bytes) RO
default O
frCktOperSecondaryScale frCktEntry.41 Integer RO
default 255
frCktAdminSecondaryScale frCktEntry.42 Integer
default 255
frCktOperPrinBwType frCktEntry.43 Integer RO
1=guaranteed (def)
2=insured
frCktAdminPrinBwType frCktEntry.44 Integer
1=guaranteed (def)
2=insured
frCktOperTransPri frCktEntry.45 Integer RO
0, 1 (default 0)
frCktAdminTransPri frCktEntry.46 Integer

0, 1 (default 0)
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Objects in the IsPortProtocols Subtree Address Value
frCktOperUserDataPerCell frCktEntry.47 Integer (bits) RO
1-384 (default 0)
frCktAdminUserDataPerCell frCktEntry.48 Integer (bits)
1-384 (default 0)
frCktStatus frCktEntry.99 Integer
1=enabled
2=disabled (def)
3=delete
Table 4-15 frCktinfoTable Objects
Address Value
frCktinfoTable frCktinfo.2
frCktinfoEntry frCktinfoTable.1
frCktinfolfindex frCktInfoEntry.1 Index RO
frCktinfoDlIci frCktinfoEntry.2 LightStreamDLCI RO
frCktinfoLclLMI frCktinfoEntry.3 Integer RO
1=active
2=inactive
frCktinfoRmtLMI frCktinfoEntry.4 Integer RO
1=active
2=inactive
frCktinfoCalliDIncoming frCktinfoEntry.5 Integer RO
frCktinfoCalllDOutgoing frCktInfoEntry.6 Integer RO
frCktinfoDownstreamState frCktInfoEntry.7 Integer RO
1=active
2=inactive
frCktinfoUpstreamState frCktinfoEntry.8 Integer RO
1=active
2=inactive
frCktInfoLastAtmErr frCktInfoEntry.9 Octet String RO
frCktinfoDataCellsRequired frCktinfoEntry.10 Integer RO
frCktinfoLastAtmLocation frCktinfoEntry.11 Octet String RO
Table 4-16 ffCktCfgTable Objects
ffCktCfgTable Objects Address Value
ffCktInfo IsPortProtocols.4
ffCktCfgTable ffCktinfo.1
ffCktEntry ffCktCfgTable.1
ffCktSrcNode ffCktEntry.1 Integer RO
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1=guaranteed (def)

2=insured

ffCktCfgTable Objects Address Value
ffCktSrclfindex ffCktEntry.2 Index (port #) RO
ffCktAdminDestNode ffCktEntry.9 Integer
ffCktOperDestNode ffCktEntry.10 Integer RO
ffCktAdminDestlIfindex ffCktEntry.11 Index (port #)
ffCktOperDestlfindex ffCktEntry.12 Index (port #) RO
ffCktAdminSrcinsuredRate ffCktEntry.21 Integer (bps)
default O
ffCktOperSrcinsuredRate ffCktEntry.22 Integer (bps) RO
default -1
ffCktAdminSrcinsuredBurst ffCktEntry.23 Integer (bytes)
default -1
ffCktOperSrcinsuredBurst ffCktEntry.24 Integer (bytes) RO
default -1
ffCktAdminSrcMaxRate ffCktEntry.25 Integer (bps)
default: line rate
ffCktOperSrcMaxRate ffCktEntry.26 Integer (bps) RO
default: line rate
ffCktAdminSrcMaxBurst ffCktEntry.27 Integer (bytes)
default -1
ffCktOperSrcMaxBurst ffCktEntry.28 Integer (bytes) RO
default -1
ffCktOperDestinsuredRate ffCktEntry.30 Integer (bps) RO
default -1
ffCktOperDestinsuredBurst ffCktEntry.32 Integer (bytes) RO
default -1
ffCktOperDestMaxRate ffCktEntry.34 Integer (bps) RO
default: line rate
ffCktOperDestMaxBurst ffCktEntry.36 Integer (bytes) RO
default -1
ffCktOperPrinBwType ffCktEntry.37 Integer RO
1=guaranteed (def)
2=insured
ffCktAdminPrinBwType ffCktEntry.38 Integer
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ffCktCfgTable Objects Address Value

ffCktOperTransPri ffCktEntry.39 Integer RO
0, 1 (default 1)

ffCktAdminTransPri ffCktEntry.40 Integer
0, 1 (default 1)

ffCktStatus ffCktEntry.99 Integer
1=enabled
2=disabled (def)
3=delete

Table 4-17 ffCktinfoTable Objects

ffCktinfoTable Objects Address Value
ffCktinfoTable ffCktinfo.2
ffCktinfoEntry ffCktinfoTable.1
ffCktInfolflndex ffCktinfoEntry.1 Index (port #) RO
ffCktInfoDownstreamState ffCktInfoEntry.2 Integer RO
1=active
2=inactive
ffCktInfoUpstreamState ffCktInfoentry.3 Integer RO
1=active
2=inactive
ffCktinfoCalllDIncoming ffCktinfoEntry.4 Integer RO
ffCktInfoCalllDOutgoing ffCktInfoEntry.5 Integer RO
ffCktinfoLastAtmErr ffCktinfoEntry.6 Octet String RO
ffCktinfoDataCellsRequired ffCktinfoEntry.7 Integer (cells) RO
Table 4-18 IsPortProtocols sUniCktinfo Objects
IsPortProtocols sUniCktinfo Objects Address Value
sUniCktinfo IsPortProtocols.5
sUniCktCfgTable sUniCktinfo.1
sUniCktEntry sUniCktCfgTable.1
sUniCktSrcNode sUniCktEntry.1 Integer RO
sUniCktSrclfindex sUniCktEntry.2 Index RO
sUniCktSrcVCI sUniCktEntry.3 VCI RO
sUniCktAdminDestNode sUniCktEntry.10 Integer
sUniCktOperDestNode sUniCktEntry.11 Integer RO
sUniCktAdminDestlfIndex sUniCktEntry.12 Index
sUniCktOperDestlfindex sUNICktEntry.13 Index RO
sUniCktAdminDestVCI sUniCktEntry.14 VCI
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IsPortProtocols sUniCktinfo Objects Address Value
sUniCktOperDestVCI sUniCktEntry.15 VCI RO
sUniCktOperPrinBwType sUniCktEntry.22 Integer RO

1=guaranteed

2=insured
sUniCktAdminPrinBwType sUniCktEntry.23 Integer
1=guaranteed

2=insured
sUniCktOperTransPri sUniCktEntry.24 Integer (0, 1) RO
sUniCktAdminTransPri sUniCktEntry.25 Integer (0, 1)
sUniCktAdminSrcinsuredRate sUniCktEntry.26 Integer (cps)

defaults:

MSC: 109

CLC: 218
sUniCktOperSrcinsuredRate sUniCktEntry.27 Integer (cps) RO

defaults:

MSC: 109

CLC: 218
sUniCktAdminSrcinsuredBurst sUniCktEntry.28 Integer (cells)

default 128
sUniCktOperSrcinsuredBurst sUniCktEntry.29 Integer (cells) RO

default 128
sUniCktAdminSrcMaxRate sUniCktEntry.30 Integer (cps)

defaults:

MSC: 109

CLC: 218
sUniCktOperSrcMaxRate sUniCktEntry.31 Integer (cps) RO

defaults:

MSC: 109

CLC: 218
sUniCktAdminSrcMaxBurst sUniCktEntry.32 Integer (cells)

default 128
sUniCktOperSrcMaxBurst sUniCktEntry.33 Integer (cells) RO

default 128
sUniCktOperDestinsuredRate sUniCktEntry.35 Integer (cps) RO

defaults:

MSC: 109

CLC: 218
sUniCktOperDestinsuredBurst sUniCktEntry.37 Integer (cells) RO

default 128

4-104 Book Title



The atmSwitch Subtree

IsPortProtocols sUniCktinfo Objects Address Value
sUniCktOperDestMaxRate sUniCktEntry.39 Integer (cps) RO
defaults:
MSC: 109
CLC: 218
sUniCktOperDestMaxBurst sUniCktEntry.41 Integer (cells) RO
default 128
sUniCktAdminSecondaryScale sUniCktEntry.42 Integer
default 255
sUniCktOperSecondaryScale sUniCktEntry.43 Integer RO
default 255
sUNiCktSts sUniCktEntry.99 Integer
1=enabled
2=disabled (def)
3=delete
Table 4-19 sUniCktinfoTable Objects
sUniCktinfoTable Objects Address Value
sUniCktInfoTable sUniCktInfo.2
sUniCktInfoEntry sUniCktinfoTable.1
sUniCktInfolflndex sUniCktInfoEntry.1 Index RO
sUniCktinfoVCl sUniCktinfoEntry.2 VCI RO
sUniCktinfoUniToNetCalllD sUniCktinfoEntry.3 Integer RO
sUniCktinfoNetToUniCalllD sUniCktInfoEntry.4 Integer RO
sUniCktinfoUniToNetState sUniCktinfoEntry.5 Integer RO
1=active
sUniCktinfoNetToUniState sUniCktInfoEntry.6 Integer RO
2=inactive
sUniCktinfoLastAtmErr sUniCktinfoEntry.7 Octet String RO
sUniCktinfoDataCellsRequired sUniCktinfoEntry.8 Integer (cells) RO

The IsPrivate Subtree

In Release 2.0, the IsPrivate subtree (atmSwitghisinot used and is emptyis reserved here for
use in later releases.

The IsExperimental Subtree

Figure4-12 shows portions of the IsExperimental subtree, abteZ-20 through @ble 4-22 show
the address and type of each object in the selected portions of the subtree.
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Figure 4-12 IsExperimental Subtree Structure

|

atmSwitch(1)

IsExperimental(11)

IsEdgeStatistics(1) SR ‘ IsCeIIStatistics(6)‘

IsFrameRelayDlciStatTable(3)

IsFrameForwardStatTable(7)

H3288

In Release 2.0, the IsExperimental subtree contains objects that are used by LightStream to provide
advanced support functions and analysis of network performance. This subtree is not used by most
users in Release 2.0. In this section, we describe only those MIB objects in the ISExperimental
subtree that are used to collect cell statistics and to collect statistics on edge cards for frame relay
and frame forwarding. You can use tfEsnmpcommand to obtain the statistical information
associated with these MIB objects. Ellipses in Figlifie? stand for portions of the IsExperimental
subtree that are not documented here.

Table 4-20 IsFrameRelayDiciStatTable Objects

IsFrameRelayDlciStatTable Objects Address Value

IsEdgeStatistics IsExperimentalStatistics.1

IsFrameRelayDlciStatTable IsEdgeStatistics.3
IsFrameRelayDlciStatEntry IsFrameRelayDlciStatTable.1

frameRelayDlciStatPortIndex IsFrameRelayDlciStatEntry.1 Integer RO
frameRelayDIciStatDIcilndex IsFrameRelayDlciStatEntry.2 Integer RO
frameRelayDIciToSWCLPO- Frames IsFrameRelayDIciStatEntry.3 Counter RO
frameRelayDIciToSwCLPOCells IsFrameRelayDlciStatEntry.4 Counter RO
frameRelayDIciToSWCLP1- Frames IsFrameRelayDlciStatEntry.5 Counter RO
frameRelayDIciToSwCLP1Cells IsFrameRelayDlIciStatEntry.6 Counter RO
frameRelayDlIciToSwDiscard- Frames IsFrameRelayDlciStatEntry.7 Counter RO
frameRelayDlciToSwDiscard- Cells IsFrameRelayDlIciStatEntry.8 Counter RO
frameRelayDIciFrSwCLPO- Frames IsFrameRelayDIciStatEntry.9 Counter RO
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IsFrameRelayDlciStatTable Objects Address Value
frameRelayDIciFrSwCLPOCells IsFrameRelayDlciStatEntry.10 Counter RO
frameRelayDIciFrSwCLP1- Frames IsFrameRelayDIciStatEntry.11 Counter RO
frameRelayDIciFrSwCLP1Cells IsFrameRelayDlciStatEntry.12 Counter RO

Table 4-21 IsFrameForwardStatTable Objects

IsFrameForwardStatTable Objects Address Value

IsEdgeStatistics IsExperimentalStatistics.1

IsFrameForwardStatTable IsEdgeStatistics.7
IsFrameForwardStatEntry IsFrameForwardStatTable.1
frameForwardStatPortindex IsFrameForwardStatEntry.1 Integer RO
frameForwardToSwCLPOFrames IsFrameForwardStatEntry.2 Counter RO
frameForwardToSwCLPOCells IsFrameForwardStatEntry.3 Counter RO
frameForwardToSwCLP1Frames IsFrameForwardStatEntry.4 Counter RO
frameForwardToSwCLP1Cells IsFrameForwardStatEntry.5 Counter RO
frameForwardToSwDiscard- Frames IsFrameForwardStatEntry.6 Counter RO
frameForwardToSwDiscardCells IsFrameForwardStatEntry.7 Counter RO
frameForwardFrSwCLPOFrames IsFrameForwardStatEntry.8 Counter RO
frameForwardFrSwCLPOCells IsFrameForwardStatEntry.9 Counter RO
frameForwardFrSwCLP1Frames IsFrameForwardStatEntry.10  Counter RO
frameForwardFrSwCLP1Cells IsFrameForwardStatEntry.11 ~ Counter RO

Table 4-22 IsCellStatistics Objects

IsCellStatistics Objects Address Value

IsCellStatistics IsExperimentalStatistics.6

IsCellVciStatTable IsCellStatistics.1
IsCellVciStatEntry IsCellVciStatTable.1
cellVciStatPortindex IsCellVciStatEntry.1 Integer RO
cellVciStatVcilndex IsCellVciStatEntry.2 Integer RO
cellVciToSwCLPOCells IsCellVciStatEntry.3 Counter RO
cellVciToSwCLPO1Cells IsCellVciStatEntry.4 Counter RO
cellVciToSwCLP1Cells IsCellVciStatEntry.5 Counter RO
cellVciToSwDiscardCells IsCellVciStatEntry.6 Counter RO

The ISIR Subtree
Figure4-13 shows the internal routing (IsIR) subtree, amlold4-23 shows the address and type of
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Figure 4-13 IsIR Subtree Structure

|
atmSwitch(1)
I
IsIR(12)

l
[ 1

irRoutingPathsGenerated(1) irRoutingPathGenFailedNoResources(3)

irRoutingPathGenSuccess(2) irRouting AveragePathLength(6)

H3289

Note Figure4-13 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-23.

Table 4-23 Objects in the IsIR Subtree

Objects in the IsIR Subtree Address Value

irRoutingGroup IsIR.1
irRoutingPathsGenerated irRoutingGroup.1 Counter RO
irRoutingPathGenSuccess irRoutingGroup.2 Counter RO
irRoutingPathGenFailedNoResources irRoutingGroup.3 Counter RO
irRoutingPathGenFailedUnknown irRoutingGroup.4 Counter RO
irRoutingPathGenFailedOther irRoutingGroup.5 Counter RO
irRoutingAveragePathLength irRoutingGroup.6 Counter RO

The IsStatistics Subtree

In Release 2.0, the IsStatistics subtree (atmSwitch.13) is einpily be used for objects (presently
in the IsExperimental subtree) that LightStream uses to analyze network performance.

The tcsinfo Subtree

Figure4-14 shows the tcsinfo subtree, arablE4-24 shows the address and type of each object in
the subtree. The tcsinfo subtree contains one table.
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Figure 4-14 tcsinfo Subtree Structure

’ atmSwitch(1) ‘

tcsinfo(14)
[
| |

’ tcsTable(1) ‘ ’ tcsPrimarySwitch(2) ‘ ’tcsPowerSuppIyA(S)

tcsEntry(1)

tcsPowerSupply TypeB(6)

[ [ |
| tesindex() | | tesTemp1(2) | e+« | tesPaddieTemp2(11) |
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Note Figure4-14 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-24.

Table 4-24 Objects in the tcsinfo Subtree

Objects in the tcsinfo Subtree Address Value

tcsTable tcsinfo.1

tcsEntry tcsTable.1

tesindex tcsEntry.1 Integer RO
tcsTempl tcsEntry.2 Integer RO
tcsTemp2 tcsEntry.3 Integer RO
tcsTcsVoltage tcsEntry.4 Integer RO
tcsVecVoltage tcsEntry.5 Integer RO
tcsScsiVoltage tcsEntry.7 Integer RO
tcsPostResult tcsEntry.8 Octet String RO
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Objects in the tcsinfo Subtree

Address

Value

tcsCardType

tcsEntry.9

Integer
1=empty
2=error
3=unknown
4=switch
5=NP
6=LS edge
7=LS trunk
8=MS trunk
10=MS edge
11=2-pt FDDI
12=8-pt Ether
13=token ring
14=8-pt LS ser edge
15=8-pt LS ser trunk
30=generic CLC1
31=2-pt OC3 edge
32=2-pt OC3 trunk
33=8-pt T3/E3 edge
34=8-pt T3/E3 trunk
35=2-pt TAXI edge
36=2-pt TAXI trunk
37=8-pt CBR edge

RO

tcsPaddleTempl

tcsEntry.10

Integer

RO

tcsPaddleTemp2

tcsEntry.11

Integer

RO

tcsPaddleWarnTempl

tcsEntry.12

Integer

RO

tcsPaddleWarnTemp?2

tcsEntry.13

Integer

RO

tcsPaddleShutdownTempl

tcsEntry.14

Integer

RO

tcsPaddleShutdownTemp2

tcsEntry.15

Integer

RO

tcsWarnTempl

tcsEntry.16

Integer

RO

tcsWarnTemp2

tcsEntry.17

Integer

RO

tcsShutdownTempl

tcsEntry.18

Integer

RO

tcsShutdownTemp?2

tcsEntry.19

Integer

RO

tcsFaultLight

tcsEntry.20

Integer
1=on, 2=off

RO

tcsReadyLight

tcsEntry.21

Integer
1=on, 2=off

RO

tcsSwitchConnectivityMask

tcsEntry.22

Integer
1=o0n, 2=off

RO

tcsPrimarySwitch

tcsinfo.2

Integer
1=A, 2=B
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Objects in the tcsinfo Subtree Address Value

tcsPowerSupplyA tesinfo.3 Integer RO
1=empty
2=failed
3=good

tcsPowerSupplyB tesinfo.4 Integer RO
1=empty
2=failed
3=good

tcsPowerSupplyTypeA tesinfo.5 Integer RO
1=empty
2=DC power tray
3=Todd
4=unknown

tcsPowerSupplyTypeB tcsinfo.6 Integer RO
1=empty
2=DC power tray
3=Todd

4=unknown

tcsSwitchFaultMaskA tesinfo.7 Integer RO
bitmask:
0: don't use switch A
n: slotn clock unhealthy

tcsSwitchFaultMaskB tesinfo.8 Integer RO
bitmask:
0: don't use switch B

n: slotn clock unhealthy

tcsSwitchCutoverSupport tcsinfo.9 Integer RO
1=SCs in sync:
will do lossless
2=SCs not in sync:
won'’t do lossless
3=0ther:
can't do lossless

tcsFCPrimarySwitchA tcsinfo.9 Integer RO
bitmask:

if bit n=1 Switch A is
supposed to be in slat

tcsSwitchCutoverSupport tesinfo.9 Integer RO

bitmask: if bitn = 1 Switch B
is supposed to be in slot
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The IsGID Subtree

Figure4-15 shows the IsGID subtree, arable4-25 through @ble4-33 show the address and type
of each object in the subtree.

Figure 4-15 ISGID Subtree Structure

l

atmSwitch(1)
l
IsGID(15)
l |
gidGeneralGroup(1) gidNbrGroup(2) T gidEventGroup(9)
|| gidSoftware- | gidNbrCount(1) gidEventLinkEvents-
VersionNumber(1) Delivered(1)
—| gidNbrTable(2)
— gidDebugLevel(8) 1 gidNbrEntry(1) : .
gidEventGeneric- =
GinfoEventTable(4) &
— gidNbrEIA(1)
gidNbrNew-
— GenericAnnounce-
mentsRx(13)

Note Figure4-15 does not show all the objects in this subtree because there are too many of them.
Instead, an ellipsis (...) is used to indicate where objects have been omitted from the figure.,However
all the objects in this subtree are listed in the Table 4-25 through Table 4-33.

Table 4-25 gidGeneralGroup Objects

gidGeneralGroup Objects Address Value

gidGeneralGroup IsGID.1
gidSoftwareVersionNumber gidGeneralGroup.1 DisplayString RO
gidProcessID gidGeneralGroup.2 Integer RO
gidUpTime gidGeneralGroup.3 Integer (sec) RO
gidMemoryUse gidGeneralGroup.4 Counter (bytes) RO
gidTimersProcessed gidGeneralGroup.5 Counter RO
gidMallocFailures gidGeneralGroup.6 Counter RO
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Table 4-26 gidNbrGroup Objects
gidNbrGroup Objects Address Value
gidNbrGroup IsGID.2
gidNbrCount gidNbrGroup.1 Counter RO
gidNbrTable gidNbrGroup.2
gidNbrEntry gidNbrTable.1
gidNbrElA gidNbrEntry.1 Integer RO
gidNbrVvCl gidNbrEntry.2 Integer RO
gidNbrState gidNbrEntry.3 Integer RO
1=unknown
2=exists
3=exchange started
4=exchange
5=loading
6=full
gidNbrSyncEvents gidNbrEntry.4 Counter RO
gidNbrDBRegListLength gidNbrEntry.5 Counter RO
gidNbrDBSumListLength gidNbrEntry.6 Counter RO
gidNbrHellosRx gidNbrEntry.7 Counter RO
gidNbrLinkAnnouncementsRx gidNbrEntry.8 Counter RO
gidNbrNewLinkAnnouncementsRx gidNbrEntry.9 Counter RO
gidNbrIPAnnouncementsRx gidNbrEntry.10 Counter RO
gidNbrNewlIPAnnouncementsRx gidNbrEntry.11 Counter RO
gidNbrGenericAnnouncementsRx gidNbrEntry.12 Counter RO
gidNbrNewGenericAnnouncementsRx  gidNbrEntry.13 Counter RO
Table 4-27 gidClientGroup Objects
gidClientGroup Objects Address Value
gidClientGroup IsGID.3
gidClientCount gidClientGroup.1 Counter RO
gidClientTable gidClientGroup.2
gidClientEntry gidClientTable.1
gidClientIlD gidClientEntry.1 Integer RO
gidClientEIA gidClientEntry.2 Integer RO
gidClientAnnouncementsRx gidClientEntry.3 Counter RO
gidClientLinkAnnouncementsRx gidClientEntry.4 Counter RO
gidClientiPAnnouncementsRx gidClientEntry.5 Counter RO
gidClientGenericAnnouncementsRx gidClientEntry.6 Counter RO
gidClientEventsTx gidClientEntry.7 Counter RO
gidClientPathsGenerated gidClientEntry.8 Counter RO
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Table 4-28 gidlOGroup Objects

gidIOGroup Objects Address Value

gidlOGroup IsGID.4
gidlONbrMsgBuffersFree gidIOGroup.1 Counter RO
gidlONbrMsgBuffersActive gidIOGroup.2 Counter RO
gidlOClientMsgBuffersFree idlOGroup.3 Counter RO
gidlOClientMsgBuffersActive gidIOGroup.4 Counter RO

Table 4-29 gidFloodGroup Objects

gidFloodGroup Objects Address Value

gidFloodGroup IsGID.5
gidFloodClientAnnouncementsRx gidFloodGroup.1 Counter RO
gidFloodNbrAnnouncementsRx gidFloodGroup.2 Counter RO
gidFloodNbrNewAnnouncementsRx gidFloodGroup.3 Counter RO
gidFloodNbrAnnouncementsTx gidFloodGroup.4 Counter RO
gidFloodNbrLinkAnnouncementsRx gidFloodGroup.5 Counter RO
gidFloodNbrNewLinkAnnouncementsRx gidFloodGroup.6 Counter RO
gidFloodNbrLinkAnnouncementsTx gidFloodGroup.7 Counter RO
gidFloodNbrIPAnnouncementsRx gidFloodGroup.8 Counter RO
gidFloodNbrNewlPAnnouncementsRx gidFloodGroup.9 Counter RO
gidFloodNbrIPAnnouncementsTx gidFloodGroup.10 Counter RO
gidFloodNbrGenericAnnouncementsRx gidFloodGroup.11 Counter RO
gidFloodNbrNewGenericAnnouncementsRx gidFloodGroup.12 Counter RO
gidFloodNbrGenericAnnouncementsTx gidFloodGroup.13 Counter RO

Table 4-30 gidSyncGroup Objects

gidSyncGroup Objects Address Value

gidSyncGroup IsGID.6
gidSyncNbrsExistent gidSyncGroup.1 Counter RO
gidSyncNbrsExStart gidSyncGroup.2 Counter RO
gidSyncNbrsExchange gidSyncGroup.3 Counter RO
gidSyncNbrsLoading gidSyncGroup.4 Counter RO
gidSyncNbrsFull gidSyncGroup.5 Counter RO
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Table 4-31 gidLinkGroup Objects
gidLinkGroup Objects Address Value
gidLinkGroup IsGID.7
gidLinkDatabaseSize gidLinkGroup.1 Integer (bytes) RO
gidLineCardTable gidLinkGroup.2
gidLineCardEntry gidLineCardTable.1
gidLineCardChassis gidLineCardEntry.1 Integer (chassis ID) RO
gidLineCardSlot gidLineCardEntry.2 Integer RO
gidLineCardEntryAge gidLineCardEntry.3 LightStreamUpToMaxAge RO
gidLineCardEntrySeqno gidLineCardEntry.4 Integer RO
gidLineCardEntryAdvNP gidLineCardEntry.5 Integer (NP ID) RO
gidLineCardPorts gidLineCardEntry.6 Integer RO
gidPortTable gidLinkGroup.3
gidPortEntry gidPortTable.1
gidPortChassis gidPortEntry.1 Integer (chassis ID) RO
gidPortID gidPortEntry.2 Integer RO
gidPortService gidPortEntry.3 Integer RO
1=trunk, 2=edge
gidPortUpDown gidPortEntry.4 Integer RO
1=down, 2=up
gidPortBWO gidPortEntry.5 Integer RO
gidPortBW1 gidPortEntry.6 Integer RO
gidPortBW2 gidPortEntry.7 Integer RO
gidPortRemoteChassis gidPortEntry.8 Integer (chassis ID) RO
gidPortRemotePort idPortEntry.9 Integer RO
Table 4-32 gidipAddressGroup Objects
gidlpAddressGroup Objects Address Value
gidlpAddressGroup IsGID.8
gidlpAddressDatabaseSize gidlpAddressGroup.1 Integer (bytes) RO
gidlpAddressTable gidlpAddressGroup.2
gidlpAddressEntry gidlpAddressTable.1
GidInternallpAddress gidIpAddressEntry.1 IpAddress RO
gidlpEntryAge gidlpAddressEntry.2 LightStreamUpToMaxAge
gidlpEntrySeqgno gidlpAddressEntry.3 Integer RO
gidIpEntryAdvNP gidIpAddressEntry.4 Integer (NP ID) RO
gidlpEntryNetMask gidlpAddressEntry.5 Integer RO
gidIpEntryEIA gidlpAddressEntry.6 Octet String RO
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Table 4-33 gidEventGroup Objects

gidEventGroup Objects Address Value

gidEventGroup IsGID.9
gidEventLinkEventsDelivered gidEventGroup.1 Counter RO
gidEventlpEventsDelivered gidEventGroup.2 Counter RO
gidEventGenericGinfoEventsDelivered  gidEventGroup.3 Counter RO
gidEventGenericGinfoEventTable gidEventGroup.4

gidEventGenericGinfoEventCount  gidEventGeneric-
GinfoEventTable.1

gidEventDistributionGroup gidEventGeneric- Integer RO
GinfoEventCount.1

gidEventGenericGinfoEvents gidEventGeneric-  Counter RO
GinfoEventCount.2

The IsPID Subtree

Figure 4-16 shows the IsPID subtree, and Table 4-34 shows the address and type of each object in
the subtree.

Figure 4-16 IsPID Subtree Structure

|
atmSwitch(1)
[

IsPID(16)

pidTable(1

pidEntry(1)

— pidindex(1)

— pidName(2)

— pidAdminStatus(5)
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Note Figure4-16 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-34.
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Table 4-34 Objects in the IsPID Subtree
Objects in the IsPID Subtree Address Value
IsPID atmSwitch.16
pidTable IsPID.1
pidEntry pidTable.1
pidindex pidEntry.1 Integer RO
pidName pidEntry.2 Integer RO
pidCreationTime pidEntry.3 Integer (sec) RO
pidOperStatus pidEntry.4 Integer RO
1=up, 2=down
pidAdminStatus pidEntry.5 Enum. Integer
1=up, 2=down

The IsND Subtree

Figure 4-17 shows the IsND subtree, and the Table 4-35 through Table 4-41 show the address and
type of each object in the subtree.

Figure 4-17 IsSND Subtree Structure
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Note Figure4-17 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that

additional objects exist. Howevaell the objects in this subtree are listed in thbl@ 4-35 through
Table 4-41.

Table 4-35 ndGeneralGroup Objects
ndGeneralGroup Objects Address Value
ndGeneralGroup IsND.1
ndSoftwareVersionNumber ndGeneralGroup.1 Display String RO
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ndGeneralGroup Objects Address Value
ndProcessID ndGeneralGroup.2 Integer RO
ndMemoryUse ndGeneralGroup.4 Counter (bytes) RO
ndTimersProcessed ndGeneralGroup.5 Counter RO
Table 4-36 ndLCGroup Objects
ndLCGroup Objects Address Value
ndLCGroup IsND.2
ndLCCount ncLCGroup.1 Counter RO
ndLCTable ncLCGroup.2
ncLCEntry ndLCTable.1
ndLCEIA ndLCEntry.1 Integer RO
ndLCChannel ndLCEntry.2 Integer RO
ndLCState ndLCEntry.3 Integer RO
1=unknown
2=exists
3=up
4=coming down
Table 4-37 ndNbrGroup Objects
ndNbrGroup Objects Address Value
ndNbrGroup ISND.3
ndNbrCount ndNbrGroup.1 Counter RO
ndNbrTable ndNbrGroup.2
ndNbrEntry ndBbrTable.1
ndNbrEIA ndNbrEntry.1 Integer RO
ndNbrChannel ndNbrEntry.2 Integer RO
ndNbrState ndNbrEntry.3 Integer RO
1=unknown
2=exists
3=up
4=coming down
Table 4-38 ndSwudGroup Objects
ndSwudGroup Objects Address Value
ndSwudGroup IsND.4
ndSwudTable ndSwudGroup.1
ndSwudEntry ndSwudTable.1
ndSwudlndex ndSwudEntry.1 Integer RO
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ndSwudGroup Objects Address Value
ndOperlintvl ndSwudEntry.2 Integer (100ms) RO
ndOperJ ndSwudEntry.3 Integer RO
ndOperK ndSwudEntry.4 Integer RO
ndOperM ndSwudEntry.5 Integer RO
ndOperN ndSwudEntry.6 Integer RO
ndAdminintvl ndSwudEntry.7 Integer (100ms)
ndAdminJ ndSwudEntry.8 Integer
ndAdminK ndSwudEntry.9 Integer
ndAdminM ndSwudEntry.10 Integer
ndAdminN ndSwudEntry.11 Integer
ndTrigger ndSwudEntry.12 Integer
ndSwudStatsIinputErrors ndSwudGroup.2 Counter RO
ndSwudStatsTable ndSwudGroup.3
NdSwudStatsEntry ndSwudStatsTable.1
ndSwudStatsIindex ndSwudStatsEntry.1 Integer RO
ndinputCells ndSwudStatsEntry.2 Counter RO
ndinputErrs ndSwudStatsEntry.3 Counter RO
ndOutputCells ndSwudStatsEntry.4 Counter RO
ndOutputErrs ndSwudStatsEntry.5 Counter RO
Table 4-39 ndClient Objects
ndClient Objects Address Value
ndClient group IsND.5
ndClientCount ndClientGroup.1 Counter RO
ndClientTable ndClientGroup.2
ndClientEntry ndClientTable.1
ndClientID ndClientEntry.1 Integer RO
ndClientType ndClientEntry.2 Integer RO
3=ND
4=GID
5=LCC
6=CA
7=Sys
ndClientSubType ndClientEntry.3 Integer RO
ndClientEIA ndClientEntry.4 Integer RO
ndClientRegistration ndClientEntry.5 Integer RO
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Table 4-40 ndinternalGroup Objects
ndinternalGroup Objects Address Value
ndInternalGroup ISND.6
ndinternalDebugLevel ndinternalGroup.1 Integer (default 0=off)
ndinternalDebugFlags ndinternalGroup.2 Integer (default 0=none)
Table 4-41 ndRedundancyGroup Objects
ndRedundancyGroup Objects Address Value
ndRedundancyGroup IsSND.7
ndPrimaryNP ndRedundancyGroup.1 Integer RO
default O=none
ndThisNP ndRedundancyGroup.2 Integer RO
ndForceToBackup ndRedundancyGroup.3 Integer

The Iwmalnfo Subtree

Figure4-18 shows the lwmalnfo subtree, arable4-42 shows the address and type of each object
in the subtree.

Figure 4-18 lwmalnfo Subtree Structure

atmSwitch(1)

lwmalnfo(18)

lwmaTable(1)

lwmaEntry(1)

—1 lwmalndex(1)

1 lwmaCreationTime(2)

— lwmaTrapCliAlias(7)

H3294

Note Figure4-18 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. However, all the objects in this subtree are listed in Table 4-42.

4-120 Book Title



The lightStreamInternet Subtree

Table 4-42 Objects in the lwmalnfo Subtree
Objects in the lIwmalnfo Subtree Address Value
lwmaTable lwmalnfo.1
lwmaEntry lwmaTable.1
lwmalndex lwmaEntry.1 Integer RO
lwmacCreationTime lwmaEntry.2 Integer (sec) RO
lwmaTableNotification lwmaEntry.3 Object Identifier RO
lwmaTrapLevel lwmaEntry.4 Integer
1=operational
2=informational
3=trace
4=debug
lwmaTrapNumber lwmaEntry.5 Integer
lwmaTrapOnOffState lwmaEntry.6 Integer
1=on
2=off
lwmaTrapCliAlias lwmaEntry.7 Octet String

The lightStreaminternet Subtree

Figure4-19 shows the lightStreaminternet subtree in the LightStream private MIB. It contains only
one branch, the lightStreamBridge branch.

Figure 4-19 lightStreamInternet Subtree Structure

| enterprlises(l) |
I
| lightStream(711) |

| athw:tch(Z) | |lightstreaminternet(3)| | IightStreIamVII(4) |

H3295

| lightStreamBridge |

Figure 4-20 shows the lightStreamBridge subtree in the LightStream private MIB, and the
Table 4-43 through Table 4-46 show the address and type of each object in the subtree.
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Figure 4-20 lgihtStreamBridge Subtree Structure

’ enterprises(1) ‘
’ lightStream(711) ‘
cee ’ atmSwitch(2) ‘ ’IightStreamInternet(3)‘ ’ lightStreamVli(4) ‘ cee
’ lightStreamBridge(1) ‘
lightStreamBridge- lightStreamBridge- lightStreamBridge- lightStreamBridge-
PortTable(1) FilterTable(2) FilterParameterTable(3) StaticGoToCardSize(4)
lightStreamBridge- lightStreamBridge- lightStreamBridge-
PortEntry(1) FilterEntry(1) FilterParameterEntry(1)
lightStreamBrPort- || lightStreamBrFilter- || lightStreamBrFilter-
Port(1) 1d(1) ParmPort(1)
L | lightStreamBrPort- L | lightStreamBrFilter- L | lightStreamBrFilter- o
DroppedBcastPkts(4) Status(5) ParmValidation(6) ﬁ

Note Figure4-20 does not show all the objects in this subtree because there are too many of them.
Instead the first and last objects at each level are shown and an ellipsis (...) is used to indicate that
additional objects exist. Howeveill the objects in this subtree are listed in tabl& 4-43 through

Table 4-46.
Table 4-43 lightStreamBridgePortTable Objects
lightStreamBridgePortTable Objects Address Value
lightStreamBridgePortTable lightStreamBridge.1
lightStreamBridgePortEntry lightStreamBridge
PortTable.1
lightStreamBrPortPort lightStreamBridge Integer (dotldBasePort) RO
PortEntry.1
lightStreamBrPortDefaultAction lightStreamBridge 1 = forward
PortEntry.2 2 = block
lightStreamBrPortBcastRateLimit lightStreamBridge Integer (packets)
PortEniry.3 -1=forward all
lightStreamBrPortDroppedBcastPkts lightStreamBridge Counter (packets) RO
PortEntry.4
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Table 4-44 lightStreamBridgeFilterTable Objects

lightStreamBridgeFilterTable Objects

Address Value

lightStreamBridgeFilterTable

lightStreamBridge.1

lightStreamBridgeFilterEntry lightStreamBridge
FilterTable.1
lightStreamBrFilterld lightStreamBridge  Integer RO
FilterEntry.1
lightStreamBrFilterTokenIndex lightStreamBridge Integer RO
FilterEntry.2
lightStreamBrFilterTokenType lightStreamBridge Integer
1=operation
2=Frame Field
3=MAC address
4=Ether
5=LLC SAP
6=LLC Citl
7=SNAP OUI
lightStreamBrFilterTokenValue lightStreamBridge DisplayString
FilterEntry.4
lightStreamBrFilterStatus lightStreamBridge Integer
FilterEntry.5 1=complete
2=delete
4=intermediate token
Table 4-45 lightStreamBridgeFilterParameterTable Objects
lightStreamBridgeFilterParameterTable Objects  Address Value
lightStreamBridgeFilterParameterTable lightStreamBridge.3
lightStreamBridgeFilterParameterEntry lightStreamBridge-
FilterParameter Table.1
lightStreamBrFilterParmPort lightStreamBridge Integer RO
FilterParameterEntry.1 (dotldBasePort)
lightStreamBrFilterParmFilterld lightStreamBridge Integer RO
FilterParameterEntry.2
lightStreamBrFilterParmFilterPriority lightStreamBridge Integer
FilterParameterEntry.3 1=highest
default largest + 10
lightStreamBrFilterParmAction lightStreamBridge 1 = forward
FilterParameterEntry.4 5 _ p1ock
lightStreamBrFilterParmMatchCounts lightStreamBridge  Counter RO
FilterParameterEntry.5
lightStreamBrFilterParmValidation lightStreamBridge Integer
FilterParameterEntry.6 1, 4;ig
2=invalid
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Table 4-46 lightStreamBridgePortTable Objects
lightStreamBridgePortTable Objects  Address Value
lightStreamBridgeStaticGoToCardSize lightStreamBridge.4 Integer RO

(bytes of dotldStaticGoTo
per card)

The lightStreamVLI Subtree

Figure 4-21 shows the lightStreamVIi subtree in the LightStream private MIB. The objects in this
subtree are described in Table 4-47 through Table 4-49.

Figure 4-21 lightStreamVLI Subtree Structure
’ enterprises(1) ‘
’ lightStream(711) ‘
| | |
e ’ atmSwitch(2) ‘ ’ lightStreamInternet(3) ‘ ’ lightStreamVIi(4) ‘ s
lightStreamVIi- lightStreamVIi- lightStreamVIi-
Version(1) PortCtlTable(4) PortWorkGroupTable(5)
lightStreamVli- lightStreamVIi-
PortCtlEntry(1) PortWorkGroupEntry(1)
lightStreamVIi- lightStreamVIi-
PortCtlPort(1) PortWorkGroupPort(1)
lightStreamVli- I lightStreamVli-
PortCtiMode(2) PortWorkGrouplD(2)
lightStreamVli-
— PortWorkGroup- o
Validation(3) &
Table 4-47 VLI Version Object
VLI Version Object Address Value
lightStreamVliVersion lightStreamVli.1 Integer RO
1=Version 1
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Table 4-48 lightStreamVIliPortCtlTable Objects
lightStreamVliPortCtlTable Objects Address Value
lightStreamVliPortCtlTable lightStreamVli.4
lightStreamVIiPortCtIEntry lightStreamVli
PortCtiTable.1
lightStreamVliPortCtlPort lightStreamVli Integer RO
PortCtlEntry.1 (dotLdBasePort)
lightStreamVliPortCtiIMode lightStreamVli Integer
PortCtlEntry.2 1=include
2=exclude
Table 4-49 lightStreamVIiPortWorkGroup Objects
lightStreamVIiPortWorkGroup Objects Address Value
lightStreamVIiPortWorkGroupTable lightStreamVIi.5
lightStreamVliPortWorkGroupEntry lightStreamVliPort
WorkGroupTable.1
lightStreamVliPortWorkGroupPort lightStreamVliPort  Integer RO
WorkGroupEntry.1 (dotldBasePort)
lightStreamVIiPortWorkGroupID lightStreamVliPort  Integer (0-65535) RO
WorkGroupEntry.2

lightStreamVliPortWorkGroupValidation lightStreamVliPort  Integer
WorkGroupEntry.3 1=valid

2=invalid

5x5x

LynxOS Command Reference

This chapter contains the manual pages for a numbgng®IS commands that you may need while
operating your network of LightStred2620 enterprise M switches. The commands described here are a
subset of all theynxOS commands. They are thenkOS commands that you are most likely to use.

Theshellcommand on CLI accesses the bash shell so that you can eyeg@& lcommands.ot can
also executeynxOS commands from the bash shell when you log in as superuser

The following is a list of all the LynxOS commands that are described in this chapter:
® bash - GNU Bourne-Again SHell

® cat - concatenate files

® chbufpr - print contents of a circular buffer

® cp - copy files

® cs - produce file checksum

5-125 Book Title



Name

Name

Synopsis

Copyright

Description

5-126 Book Title

® date - display or set current date and time

® fsck - file system check and repair

® ftp - file transfer program

® hostname - print or set name of current host system
® |s - show directory contents and file information

® mkdir - create directories

® mkfs - make a file system

® mv - move or rename files

® passwd - change user password

® ps - display status of current processes

® rdist - maintain identical copies of files over multiple hosts
® rm, rmdir - remove (unlink) files or directories

® tail - print last few lines of a file

® tar - combine files into an archive backup

® telnet - user interface to the TELNET protocol

® test _node - test the functionality of a node

® touch - change the modify date of files

® vi - visual text editor

Note also that numerous commands are built in to the shell (see the “BASH Shell Reference” appendix.).
Of particular interest are the commandskill , andpwd. Thehelp command displays help information
about all the shell builtin commands.

bash - GNU Bourne-Again SHell

bash [optiong [file]

Copyright (C) 1989, 1991 by the Free Software Foundation,Inc.

Bash is an sh-compatible command language interpreter that executes commands read from the standard
input or from a file. Bash also incorporates useful features frokottmeandC shells (ksh and csh).

Bash is ultimately intended to be a faithful implementation of the IEEE Posix Shedi@adpecification
(IEEE Working Group 1003.2).

For the full description of bash, refer to the “BASH Shell Reference” appendix.
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cat - concatenate files

cat [-benstuv] filename...]

cat concatenates the contents of one or more files onto the standard outfilenkimas given, or if the
filename “-" is present in the list, cat copies standard input to standard output. If standard out is not
redirected to a file or through a pipe, thfeafof cat is to print the files on the current tty

The output otat is line buered if standard output is a tty device. Otherwise, outputfierbdfin lage
blocks.

®* b
Omits line numbers from blank lines; used with the -n option.
¢ -e

Appends a $ character to each line; used with the -v option to indicate where the end-of-line
character is.

® -n

Appends the line number to the beginning of each output line.
¢ -s

Replaces sequences of blank lines by a single blank line.
* -t

Converts tab characters to the string ”I; used with the -v option.
® -u

Forces unbuffered (character-by-character) output.
® v

Indicates positions of non-printing characters. Non-printable characters whose ASCII value is
less than 32 (40 octal) are output as ” followed by the value plus 64; thus ASCII 26 (control Z)
is printed as *Z. The delete charac&8Cll 127 (177 octal), is printed as *?. Characters whose
value is greater than 127 are printed as M- followed by the printable version of the low 7 bits of
the value. Note that printable control characters such as newline or tab are not translated.

Commands likeata b >a or cat a b > b do not work as expected and in fact destroy information because
the shell opens and resets the output files before cat has a chance to read from the input files.
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Utility Programs — cp - copy filegr

cbufpr - print contents of a circular buffer

cbufpr[-all] [-h] [-] [-level {shnmp|oper|info|trace|debug}] [-stat] [-tail [-< n>]] [-v] <file>

Display contents of a circular buffer file on a remote NP or on a workstation, where the show file
command in the CLI is not available. Files in appropriate circular buffer format include the
following:

/usr/tmp/apps.log

Jusritmp/mma/mma.traplog

/usr/tmp/configure/*.log

Thefile agument is the name of a log file to be printed. It may be omitted with tirev switch.

-all
Accept all formats, including plain file.
-f

Continue reading from tail of file as new entries are added, rather than exiting. Type ~C to Kkill
the process.

-h

Report this help message. This is the default, with no argument.

-level { snmp | oper | info | trace | debug }

Only display traps above the indicated trap level. Useful only with the traplog file.

-<n>

An integer specifying lines to print (approximately).

-stat

Report the current position of the write pointer. Output visible when used with the -tail switch.
-tail

Read the last 20 lines of the file, or the labhes specified with the -n switch on the same
command.

-V

Report cbufpr version information.
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Name
cp - copy files
Synopsis
cp [-irv] filel file2
cp [-irv] filel ... directory
Description
cp creates copies of files. The destinationfilled] is created if it does not exist, or overwritten if it does.
If more than two files are given, then the last filename must be a diracibipe files are copied into it
with their original base names. cp does not copy a file to itself.
Options
*
cp prompts the user whenever a file is about to be overwritten. Answering y causes cp to
continue; anything else causes cp to skip that copy operation.
®
cp recursively copies all subtrees offdél arguments which are directories and deposits them
into the destination directargp flags an error if the destination file is not a directdard and
symbolic links are not understood by cp; a complete copy is made based upon each directory
entry in the source subtree. To truly duplicate subtrees, complete with link information, see tar.
¢ v
Print list of files encountered during a recursive cp.
Examples
cp filel file2— Simply copies from filel into file2.
cp filel file2— Simply copies from filel into file2.
cp filel file2 file3 dirl— Copies filel, file2, and file3 into the directory dirl.
cp -r dirl filel dir2 — Copies all files in dirl recursively into dir2, and also copies filel into dir2.
See Also
Utility Programs — cat - concatenate filps mv - move or rename files
Name

cs - produce file checksum
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cs [valudg file

cs sums every byte of the nanfidel module 256. If n@alueis given, the result is printed to standard
output. If avalueis given, cs compares it to the actual checksum and exits with status 1 if the values are
different, or with status O if the values are the same.

date - display or set current date and time

date [-u] [-dn] [-zm] [newdaté

datecan be used either to set the current system date and time or to display iyuhments are given,
then date only displays the current date and time.

The format for thenewdateaigument describing a new date and time is as follows:
yymmddhhmi{rsg

Here,yy s the last two digits of the yeanmthe number of the month (1-12 the day number in the
month,hhthe hour (0-23)nmthe minute, and optionallgsthe second. If the date and seconds parts are
omitted, the current values are used.

® -u

Displays the current date in Greenwich Mean Time (GMT). When setting the current time, this
flag prevents local transformations of the given time value.

® -dn
Sets the daylight saving method to n, which must be one of the following values:
— 0(no daylight savings)
— 1(USA), 2 (Australia)
— 3(East Europe)
— 4(Central Europe)
— 5(Western Europe).
® -zm

Sets the time zone to m, given as minutes west of Greenwich (values for North America are thus
positive).
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Examples
For example:
® date -d1 -u 8612080036~ Sets the date to December 8, 1986 12:30 AM Gid the daylight
saving method to USA.
® date -z360— Leaves the current time the same, but changes the time zone to Central Staredard T
Name
fsck - file system check and repair
Synopsis
fsck block-dev
Description
fsck checks and repairs the file system on the named block device. It looks for inconsistencies among the
following file system components:
® Inode contents — All of the information recorded in each active inode is checked for consistency
The block pointers are all checked for valid@@yoss-checks are made to ensure that blocks are
owned by at most one inode. The block and byte sizes recorded in the inode are verified and
corrected if necessary.
® Directory structure — Directory contents are checked for correctness and consRe&famnce
counts for each inode are re-computed and repaired if necessary.
® Free inode list — The free inode list is rebuilt in reverse order of inode number.
® Free block list — The free block list is rebuilt in order of block number.
Any inconsistencies found are reported and repaired or otherwise dealt with.
If orphaned files exist, #ost+found directory is created and the original /lost+found, if it exists, is
renamed /lost+found[A-z], whichever comes first. The orphaned file is put into /lost+found and its file
name is set to its inode number
Name
ftp - file transfer program
Synopsis
fip[-v][-d][-1][-n][-g][ host]
Description

ftp is the user interface to the ARIRET standard File fansfer Protocol. The program allows a user to
transfer files to and from a remote network site.
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The client host with whicfip is to communicate may be specified on the command line. If this is done,
ftp immediately attempts to establish a connection to an FTP server on that host; otherwise, ftp enters its
command interpreter and awaits instructions from the user

Options may be specified at the command line, or to the command interpreter.
® v

(Verbose) forces ftp to show all responses from the remote server, as well as report on data
transfer statistics.

® -n

Restrains ftp from attempting “auto-login” upon initial connection. If “auto-login” is enabled, ftp
checks the .netrc file in the user’s home directory for an entry describing an account on the
remote machine. If no entry exists, ftp uses the login name on the local machine as the user
identity on the remote machine, and prompts for a password and, optionally, an account with
which to log in.

Turns off interactive prompting during multiple file transfers.

e d
Enables debugging.
* g

Disables file name globbing.

Whenftp is awaiting commands from the user the prompt ftp> is provided th& hedpllowing
commands are recognized by ftp:

° |
Invoke a shell on the local machine.
® appendlocal-file [ remote-filg]

Append a local file to a file on the remote machingertfote-fileis left unspecified, the local file
name is used in naming the remote file. File transfer uses the current settings for type, format,
mode, and structure.

® ascii
Set the file transfer type to network ASCII. This is the default type.
® bell
Arrange that a bell be sounded after each file transfer command is completed.
® hinary
Set the file transfer type to support binary image transfer.
® hye

Terminate the FTP session with the remote server and exit ftp.
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cd remote-directory

Change the working directory on the remote machine to remote-directory.

close

Terminate the FTP session with the remote server, and return to the command interpreter.
connect host port]

A synonym for open.

deleteremote-file

Delete the file remote-file on the remote machine.

debug [debug-valug

Toggle debugging mode. If an optional debug-value is specified it is used to set the debugging
level. When debugging is on, ftp prints each command sent to the remote machine, preceded by
the string ->.

dir [ remote-directory] [ local-file ]

Print a listing of the directory contents in the direct@myote-directoryand, optionally, place
the output irlocal-file. If no directory is specified, the current working directory on the remote
machine is used. If no local file is specified, output comes to the terminal.

form format
Set the file transfer form format The default format is "file”.
getremote-file[ local-file ]

Retrieve the remote-file and store it on the local machine. If the local file name is not specified,
itis given the same name it has on the remote machine. The current settings for type, form, mode,
and structure are used while transferring the file.

hash

Toggle hash-sign (#) printing for each data block transferred. The size of a data block is 1024
bytes.

glob

Toggle file name globbing. With file name globbing enabled, each local file or pathname is
processed for shell metacharacters. These characters include “*”, “?”, “[", “1", “ ", “{", *}".
Remote files specified in multiple-item commands, rajut, are globbed by the remote server
With globbing disabled, all files and pathnames are treated literally.

help [ command

Print an informative message about the meanimgimandIf no agument is given, ftp prints
a list of the known commands.

lcd [ directory]

Change the working directory on the local machine. If no directory is specified, tfehasee
directory is used.

Is [ remote-directory] [ local-file ]

Print an abbreviated listing of the contents of a directory on the remote machine. If
remote-directoryis left unspecified, the current working directory is used. If no local file is
specified, the output is sent to the terminal.

mdeleteremote-files
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Delete the specified files on the remote machine. If globbing is enabled, the specification of
remote files is first expanded using Is.

mdir remote-files local-file
Obtain a directory listing of multiple files on the remote machine and place the result in local-file.
mgetremote-files

Retrieve the specified files from the remote machine and place them in the current local directory
If globbing is enabled, the specification of remote files is first expanded using Is.

mkdir directory-name
Make a directory on the remote machine.
mls remote-files local-file

Obtain an abbreviated listing of multiple files on the remote machine and place the result in
local-file.

mode [mode-namé
Set the file transfer mode to mode-name. The default mode is “stream” mode.
mput local-files

Transfer multiple local files from the current local directory to the current working directory on
the remote machine.

open host [port ]

Establish a connection to the FTP server host. An optional port number may be supplied, in
which case, ftp attempts to contact an FTP server at that port. If “auto-login” is enabled, ftp also
attempts to automatically log the user in to the FTP server (see below).

prompt

Toggle interactive prompting. Interactive prompting occurs during multiple file transfers to allow
the user to selectively retrieve or store files. If prompting is turriédefault), any mget or mput
transfers all files.

put local-file [ remote-file]

Store a local file on the remote machine. If remote-file is left unspecified, the local file name is
used in naming the remote file. File transfer uses the current settings for type, format, mode, and
structure.

pwd

Print the name of the current working directory on the remote machine.
quit

A synonym for bye.

quoteargl arg2...

The arguments specified are sent, verbatim, to the remote FTP server. A single FTP reply code
is expected in return.

recv remote-filg[ local-file ]
A synonym for get.

remotehelp [command-namg
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Request help from the remote FTP server. If a command-name is specified it is supplied to the
server as well.

rename ffrom] [to]

Rename the fil&'om on the remote machine, to the fite
rmdir directory-name

Delete a directory on the remote machine.
sendlocal-file [ remote-filg]

A synonym for put.

sendport

Toggle the use of PORT commands. By defdigtattempts to use a PORT command when
establishing a connection for each data trankfdre POR command failsftp uses the default
data port. When the use of PORT commands is disabled, no attempt is made to use PORT
commands for each data transféhis is useful for certain FTP implementations which do ignore
PORT commands but, incorrectly, indicate that they’ve been accepted.

status

Show the current status of ftp.

struct [ struct-namg

Set the file transfer structurestruct-nameBy default, “stream” structure is used.
tenex

Set the file transfer type to that needed to talk to TENEX machines.

trace

Toggle packet tracing.

type [ type-namg

Set the file transfer type to type-name. If no type is specified, the current type is printed. The
default type is network ASCII.

useruser-namg password [ account]

Identify yourself to the remote FTP serMéthe password is not specified and the server requires
it, ftp prompts the user for it (after disabling local echo). If an account field is not specified, and
the FTP server requires it, the user is prompted for it. Unless ftp is invoked with “auto-login”
disabled, this process is done automatically on initial connection to the FTP server.

verbose

Toggle verbose mode. In verbose mode, all responses from the FTP server are displayed to the
user. In addition, if verbose is on, when a file transfer completes, statistics regarding the
efficiency of the transfer are reported. By default, verbose is on.

? [command

A synonym for help.

Command arguments which have embedded spaces may be quoted with double quoteks: ") ma

File Naming Conventions

Files specified as argumentsftfocommands are processed according to the following rules.
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1 If the file name ' is specified, then stdin (for reading) or stdout (for writing) is used.

2 If the first character of the file name is”; the remainder of the gument is interpreted as a shell
command. ftp then forks a shell, using popen(3) with tnenaent supplied, and reads (writes) from
the stdout (stdin). If the shell command includes spacesgimmant must be quoted; e.g. “-- Is -It".
A particularly useful example of this mechanism is: “dir --more”.

3 Failing the above checks, if globbing is enabled, local file names are expanded according to the
rules used in the shell; cf. tiglob command.

File Transfer Conventions

The FTP specification specifies many parameters which rfemt affile transfer. The type may be
one ofascii, image (binary), ebcdic, and local byte size (for PDR-a@ PDP-28'mostly). The ftp
command supports the ascii and image types of file transfer

ftp supports only the default values for the remaining file transfer parameters: mode, form, and struct.

Note
Many FTP server implementation do not support the experimental operations such as print working
directory pwd).
Aborting a file transfer does not work right; if one attempts this the fipoalll likely have to be
killed by hand.
Acknowledgements
This section was developed by the University of California, Berkeley.
This LynxOS component is available only as a part of the Lynx TCP/IP package.
Name
hostname - print or set name of current host system
Synopsis
hostname [name]
Description
The hostname command prints the name of the current host. The opéioreaigument is accepted
only with superuser privilege, to set the host name.
Example

This command is especially useful in the CLI when the target host has been reset and the operator
is not certain of the actual host, as follows:

*cli>  shell hostname

chi7

*cli>
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System calls — gethostname()

Is - show directory contents and file information

Is [[1ACFLRacdfgilngrstu -T types ] file ...

Is writes to standard output information requested by options for each file given. If afile is a dileetory
the entire contents of that directory are written. Output is sorted alphabetically by default, but can
optionally be sorted by access or modification time. If no file is given, the current directory is assumed.

The list of files is sorted alphabetically; non-directory arguments are always processed before
directory arguments.

° .1

One line of output is generated for each file. This option is assumed when standard output is not
to a terminal.

°* A

When listing directory contents, all files are included, including those whose names begin with
“.” but excluding “.” and “..”.

e C

Is lists as many files per output line as possible. This option is assumed when standard output is
a terminal.

* -F
Is appends markers to file names in the listing to indicate file type, as follows:
— |/
directory
— &
named pipe (FIFO)

socket (not implemented in LynxOS)
— @
symbolic link
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*

executable regular file
— |

ipc special file
-L

For each argument or directory element which is a symbolic link, information about the file or
directory referenced by the link (instead of the link itself) is used for printing, sorting, and/or
marking the output.

-R
Each subdirectory encountered while scanning a directory is itself examined.
-T types

Only those files are shown whose type is one of those specifigddsyThe types list should be
a string of one or more of -, b, ¢, d, f, I, p, 1, s, i, I, and +, as described below.

-a
When listing directory contents, all files are printed, including files which begin with “.”.
-C

The time value examined for printing (-1) and sorting (-u) is the inode change time instead of the
modification time.

-d

Instructs Is to give information about directory arguments themselves instead of listing the
contents of the directories.

-f

Each argument is interpreted as a directang contents are listed in the order encountered (no
sort is performed). The -f option disables -I, -t, -s, and -r, and enables -a.

-g

Group ID of each file is printed (only effective whéiis also given).
-i

The inode number of each file is printed.

-l

Extended information is given for each file, including file mode, number of links, pgipelin

bytes, and time (usually modification time, but optionally access or inode change time). If a file
is a special file, the major and minor numbers are given in place of file size. If a file is a symbolic
link, then the target of the link is given after the file name.

-n
Restricts listing to files created on the current system date.
-q

Forces non-printable characters in file names to be printed as “?”. This option is assumed when
standard output is a terminal.

-r
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Reverses sort order.
® s

Lists size of each file, in 512-byte blocks.
* -

Sorts by time rather than by name.
® -u

Uses time of last access rather than modification time for printing (-I) and sorting (-u).

Mode Information

The file mode given with thef-| option is printed as an ten character string. The first character gives
general file type:

Regular file
* f
Regular file
®r
Regular file
* b
Block special file
® c
Character special file
°d
Directory file
°p
Named pipe (FIFO)
® |
Symbolic link
® s
Socket
* +
Contiguous file
®
Non-persistent ipc special file
* |
Persistent ipc special file

The next nine characters tell whether or not read, write, and execute permissions are on for the
owning user, owning group, and others:
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®r
read permission
* w
write permission
® X
execute permission

The permissions are printed in the order read-write-execute; a dash in a position means that
permission is off. For directory files, execute permission is interpreted as permission to search the
directory If the “sticky bit” in the mode is turned on (see the systenthaibd), the last character of

the mode string is printed as t rather than the usual x or -.

See Also

Utility Programs —chmaod, chown, In, wc
System calls — chmod(), chown(), stat(), utimes()

Library functions — directory(), getpwent(), scandir()

Name

mkdir - create directories

Synopsis

mkdir [ -pf] directory...

Description

mkdir creates directory files with the given pathnames. The standard entries “.” and “..” are automatically
created in the new directorykdir must have write permission into the parent directory of the new
directories.

Options
* f
Suppresses error messages.
*-p
mkdir creates each non-existent directory along each given pathname. Thus the command
mkdir -p testl/data/numlists/integers

creates the subdirectoirtegers along with testl, data, and numilists, if any of those do not exist.

See Also

Utility Programs —rmdir
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System call - mkdir()

mkfs - make a file system

mkfs [ -Svo ]device] [/]inode$

Mkfs creates the data structures that comprisena@S file system odevice All data previously on
the device are lost.

The amount of space on the device is determined automatidad\size of the inode table (in terms

of inodes, not bytes) can be givenrasdes If inodesis preceded by a slash, then it represents an
estimate of the average file size (in blocks) on the device; the size of the inode table is set acAsrdingly
a default, ifinodesis not given, mkfs creates one inode for every sixteen free blocks.

-S

Creates a super block with appropriate values for the device and inode table sizes, end then exits
without affecting other parts of the file system. This operation may be useful in desperate
situations, such as whésck reports that the super block is “hopelessly damaged”.

-V
Reports the size of the device and the inode table. The file system is created as usual.
-0

Creates an old-type file system. An old-type file system uses old-type disk inodes and uses an
old-type superblock. Old-type disk inodes are packed eight per block rather than four per block
like newer disk inodes. An old-type superblocKeti§ from a newer superblock in that the magic
and time fields are not specified. If the -0 option is givefs sets the magic field in the
superblock to zero to distinguish it from a newer superblock. IMPAOR: This option should

be avoided because support for old-type file systems may be phased out in future releases of
LynxOS.

Utility Programs — fsck, makeboot, mkpart

File formats — boot, superblock

mv - move or rename files
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mv [-i] [-] filel file2

mv [-fi] [-] file ... directory

In the first formmv changes the namefdél tofile2. If pathnamdile2 describes a dirent directory
thanfilel, then the link in the original directory is removed and a link is created in the new diledtoey
second form, eadfie is moved from its former directory inttirectory, retaining its base name. In either
form, if the move crosses a file system boundaxycopies the information from the old file to the new
file, then removes the old file.

If the destination file exists, and its permissions disallow writimgprompts the user and completes
the move only on eesponse of y.

Allows first filename to begin with-*.
* f
Force writing over existing files. Overrides the -i switch.

The user is prompted whenever a destination exists, regardless of permissions. The move is
completed only on responsey.

mv does not allow a file to be moved onto itself. The sifdetsfof cross-file system moves are that the
user ID of the copying process becomes the owner of the new file, and all linking information tied to other
files in the original file system is lost.

Utility Programs —cp, In

System calls— rename()

passwd - change user password

passwd [user]
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passwd replaces the current password recorded in the /etc/passwd file for the current user or for the user
nameduser It prompts the user once for the current password, and then twice for a new one to guard
against typographic errors. New passwords must be a minimum of 4 characters long iffierany dif
characters are used, 6 if the user decides to use a dull, monocase password.

Passwords are kept in the publicly readabie/passwd file in an encrypted form.

® Jetc/passwd— User names and passwords

® Jetc/ptemp— Temporary copy of /etc/passwd

Utility Programs —login
Library functions— crypt(), getpass()

ps - display status of current processes

ps [ afmnostTx | [r[delay] ] [-p pid] [-u uid] [ -g parp]

Theps command displays the current status of processes in the system. The statistics available for each
process are as follows:

® pid — Process ID numhber

® tid — Thread ID number

® ppid — Process ID of the parent process.
® pgrp — Process group number

® pri— System priority

® text— Size of text (executable code) segment, in terms of 1 kilobyte units. If the text segment is being
shared with another process displayed by ps, the text size is followed by an asterisk.

® stack — Size of the process stack segment.
® data — Size of the process data segment.
® sem — Semaphore ID number on which process is waiting,.if any

® time — User and system time used so far by the process. Gisassasondsnmssminutes and
secondshhtmmsshours, minutes and secondshbhhi-mmhours and minutes, as space allows.

® dev— Control device of the process, as recorded in /dev
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® flags — \Alue of threads’ flags.
® user — User name (based ofeetive user ID) of the process owner
® S — Current process state, one of
— C — Currently executing process (usually ps itself).
— R — Ready to run, but not running.
— S — Suspended by a signal (SIGBTSIGTSTRSIGTTIN, or SIGTDU).
— W — Waiting on a semaphore for some resource.
— E — New process awaiting completion of its fork operation.

® name — Pathname of the executing process. Curriralgperating system only maintains the first 32
bytes of the pathname.

® dlim — Current data size resource limit, in terms of 1 kilobyte units.

® d% — Percentage of data size limit currently used.

® slim — Current stack size resource limit.

® s% — Percentage of stack size limit currently used.

® smem — Shared memory pages in use, and number of shared memory regions.

By default,ps displays all processes with the sarfectfe user ID as the current real user ID.

® a

Includes processes owned by others.
® f

Substitute the flags field for the dev field
*m

Show memory usage display instead of normal system use diBpigpption provides the dlim,
d%, slim, s%, and smem fields but leaves out sem, time, dev, user, and S.

® n

Includes the operating system “null” pseudo-process in the output. The accumulated time for the
null process is an indication of system idle time.

® 0

Includes the supervisor stack size and process state segment size in the stack and data size values.

® -ppid
Includes information for procegsd.
® -gpgrp

Includes information for all processes with process group nupgvpr
® r delay

Tells ps to repeat indefinitely. The display (selected by the other options) is drawn at the top of
the CRT. By default, ps waits 10 seconds between updigiag;may be given to increase or
decrease the update frequency.
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® s
Substitute the sem field for the time field.
®
Includes thread IDs.
T
Includes stream tasks.
® _uuid
Includes information for all processes owned by usggr
® X

Includes processes, owned by you, with no control device.

/dev/imem— System memory device, used to get information about processes.

Sinceps cannot sample and display the statialigfrocesses at the speed at which the processes run, its
accuracy is limited.

Utility Programs —kill, who

System calls— info()

rdist - maintain identical copies of files over multiple hosts

rdist[-DFn][-A num][-anum][-d var=value] [ -l <local_logopts ] [-L<remote_logopts]
[ -f distfile] [-M maxproc] [ -m host] [ -odistopts] [ -t timeout] [ name... ]

rdist -DFn -c name ... [login@]host[:dest]
rdist -Server
rdist -V

rdist is a program to maintain identical copies of files over multiple hosts. It preserves themuper

mode, and mtime of files if possible and can update programs that are executing. rdist reads commands
from distfileto direct the updating of files and/or directoriedistfileis ‘-, the standard input is used. If

no -f option is present, the program looks firstiistfile, thenDistfile to use as the input. If no names are
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specified on the command line, rdist updates all of the files and directories lisgtfile Otherwise, the
aigument is taken to be the name of a file to be updated or the label of a command to execute. If label and
file names conflict, it is assumed to be a label. These may be used together to update specific files using
specific commands.

The-c option forces rdist to interpret the remainirguanents as a small distfile. The equivalent distfile is
as follows.

(name ... ) -> [login@]host
install [dest] ;

The-Server option provides partial backward compatible support for older versions of rdist which used
this option to put rdist into server mode. If rdist is started with the -Server command line option, it attempts
to exec (run) the old version of rdist. This option only works if rdist was compiled with the location of the
old rdist (usually either /usr/ucb/oldrdist or /usr/old/rdist) and that program is available at run time.

rdist uses the rcemd(3) interface to access eagét faost. rdist attempts to run the command

rdistd -S

on each target hostist does not specify the absolute pathname to rdistd ongkehast in order to
avoid imposing any policy on where rdistd must be installed getthost. Therefore, rdistd must be
somewhere in the $H of the user running rdist on the remotegdy host.

® -Anum

Set the minimum number of free files (inodes) on a filesystem that must exist for rdist to update
or install a file.

® -anum

Set the minimum amount of free space (in bytes) on a filesystem that must exist for rdist to update
or install a file.

* D
Enable copious debugging messages.
® -dvar=value

Definevar to havevalue This option is used to define or override variable definitions in the
distfile. valuecan be the empty string, one name, or a list of names surrounded by parentheses
and separated by tabs and/or spaces.

* -F
Do not fork any child rdist processes. All clients are updated sequentially.
® -fdistfile

Set the name of the distfile to use talistfile If distfileis specified as-*’ (dash) then read from
standard input (stdin).

®* -llogopts

Set local logging options. See the section “Message Logging” for details on the syntax for
logopts

® -L logopts



Options

5-147 Book Title

Set remote logging optionegoptsis the same as for local logging except the values are passed
to the remote server (rdistd). See the section “Message Logging” for details on the syntax for
logopts

-M num

Set the maximum number of simultaneously running child rdist processestd®he default is
4,

-m machine

Limit which machines are to be updated. Multiple -guanents can be given to limit updates to
a subset of the hosts listed the distfile.

-n
Print the commands without executing them. This option is useful for debutdjgtfilg
-odistopts

Specify the dist options to enabtistoptsis a comma seperated list of options from the
following list:

— verify

Verify that the files are up to date on all the hosts. Any files that are out of date are displayed
but no files are changed, nor is any mail sent.

— whole

Whole mode. The whole file name is appended to the destination directory name. Normally
only the last component of a name is used when renaming files. This preserves the directory
structure of the files being copied instead of flattening the directory structure. For example,
rdisting a list of files such as /path/dir1/f1 and /path/dir2/f2 to /tmp/dir would create files
/tmp/dir/path/dirl/f1 and /tmp/dir/path/dir2/f2 instead of /tmp/dir/dir1/f1 and

[tmp/dir/dir2/f2.

— hoexec

Automatically exclude executable files that are in a.out(5) format from being checked or
updated.

— younger

Younger mode. Files are normally updated if their mtime and size (see stat(2)) disagree. This
option causes rdist not to update files that are younger than the mastdhi®pgn be used

to prevent newer copies on other hosts from being replaced. A warning message is printed
for files which are newer than the master copy.

— Ccompare

Binary comparison. Perform a binary comparison and update files if tifieyy cither than
comparing dates and sizes.

— follow
Follow symbolic links. Copy the file that the link points to rather than the link itself.
— igninks

Ignore unresolved links. rdist normally tries to maintain the link structure of files being
transferred and warns the user if all the links cannot be found.

— chknfs

Do not check or update files on target host that reside on NFS filesystems.
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— chkreadonly

Enable check on target host to see if a file resides on a read-only filesystem. If a file does,
then no checking or updating of the file is attempted.

— chksym

If the target on the remote host is a symbolic link, but is not on the master host, the remote
target is left a symbolic link. This behavior is generally considered a bug in the original
version of rdist, but is present to allow compatibility with older versions.

— quiet

Quiet mode. Files that are being modified are normally printed on standard output. This
option suppresses this.

— remove

Remove extraneous files. If a directory is being updated, any files that exist on the remote
host that do not exist in the master directory are removed. This is useful for maintaining truly
identical copies of directories.

— nochkowner

Do not check user ownership of files that already exist. The file ownership is only set when
the file is updated.

— nochkgroup

Do not check group ownership of files that already exist. The file ownership is only set when
the file is updated.

— nodescend

Do not descend into a directofyormally rdist recursively checks directories. If this option
is enabled, then any files listed in the file list in the distfile that are directories are not
recursively scanned. Only the existence, ownership, and mode of the directory are checked.

— savetargets

Save files that are updated instead of removing them. Any target file that is updated is first
renamed from file to file.OLD.

® -t timeout

Set the timeout period (in seconds) for waiting for responses from the remote rdist server. The
default is 900 seconds.

° v

Print version information and exit.

Message Logging

rdist uses a collection of predefined message facilities that each contain a list of message types specifying
which types of messages to send to that facillte local client (rdist) and the remote server (rdistd) each
maintain their own copy of what types of messages to log to what facilities.

The -l logopts option to rdist tells rdist what logging options to use loddily -L logopts option to
rdist tells rdist what logging options to pass to the remote rdistd server.

Thelogoptsshould be of the form
facility= types :facility= types ...

5-148 Book Title



Message Logging

The validfacility names are:
® stdout
Messages to standard output.
® file
Log to a file. To specify the file name, use the format “filenametypes, e.g.

file=/tmp/rdist.log=all,debug

® syslog
Use the syslogd(8) facility.
® notify

Use the internal rdist notify facilityl his facility is used in conjunction with the notify keyword
in a distfile to specify what messages are mailed to the notify address.

typesshould be a comma separated list of message types. Each message type specified enables that
message level. This is unlike the syslog(3) system facility which uses an ascending order scheme. The
following are the validypes

® change

Things that change. This includes files that are installed or updated in some way.
® info

General information.
® notice

General info about things that change. This includes things like making directories which are
needed in order to install a specific target, but which are not explicitly specified in the distfile.

® nerror
Normal errors that are not fatal.
® ferror
Fatal errors.
® warning
Warnings about errors which are not as serious as rigp@messages.
® debug
Debugging information.
* all
All but debug messages.
Here is a sample command line option:

- stdout=all:syslog=change,notice:file=/tmp/rdist.log=all

This entry sets local message loggingndee all but debug messages sent to standard output, change
and notice messages are sent to syslog(3), and all messages are written to the file /tmp/rdist.log.
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The distfile contains a sequence of entries that specify théflbescopied, the destination hosts, and
what operations to perform to do the updating. Each entry has one of the following formats.

<variable_name >'='< name_list >
[ label :]1< source list >'->'<  destination_list > < command_list >
[ label :]1< source list >"'< time_stamp_file > < command_list >

The first format is used for defining variables. The second fasmaéd for distributing files to other

hosts. The third format is used for making lists of files that have been changed since some given date. The
source list specifies a list of files and/or directories on the local host which are to be used as the master copy
for distribution. The destination list is the list of hosts to which these files are to be copied. Each file in the
source list is added to a list of changes if the file is out of date on the host which is being updated (second
format) or the file is newer than the time stamp file (third format).

Labels are optional. They are used to identify a command for partial updates.

Newlines, tabs, and blanks are only usesepsrators and are otherwise ignored. Comments begin with
‘# and end with a newline.

Variables to be expanded begiiih ‘$’ followed by one character or a name enclosed in curly braces
(see the examples at the end).

The source and destination lists have the following format:

<name>

or

‘("< zero or more names separated by white-space >y

These simple lists can be modified by using one level of set addition or subtraction like this:

list '+ list
or

list - list

If additional modifications are needed (e.@ll 'servers and client client machines except for the OSF/1
machines) then the list must be explicitly constructed in steps using “temporary” variables.

The shell meta-charactefs T, /{’, ¥, ™, and “?’ are recognized and expanded (on the local host only)

in the same way as csh(1). They can be escaped with a backslash. The ‘~' character is also expanded in the
same way as csh but is expanded separately on the local and destination hosts. When the -owhole option
is used with a file name that begins with ‘~’, everything except the home directory is appended to the
destination name. File names which do not begin with */' or ‘*~" use the destinatizheee directory

as the root directory for the rest of the file name.

The command list consists of zero or mooenmands of the following format.

‘install’< options >opt_dest_name
‘notify’< name_list >}
‘except'<  name_list >
‘except_pat'< pattern_list >4
‘special’'< name_list >string
‘cmdspecial’'< name_list >string

Theinstall command is used to copy out of date files and/or directories. Each source file is copied to each
host in the destination list. Directories are recursively copied in the sam@ptagest nhamis an

optional parameter to rename files. If no install command appears in the command list or the destination
name is not specified, the source file name is used. Directories in the path name are created if they do not
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exist on the remote host. The -odistopts option as specified above under Options, has the same semantics
as on the command line except they only apply to the files in the source list. The login name used on the
destination host is the same as the local host unless the destination name is of thegfo@tabst

Thenotify command is used to mail the list of files updated (and any errors that may have occurred) to the
listed names. If no @ appears in the name, the destination host is appended to the name (e.g.,
namel@host nameZ@host ...).

Theexcept command is used to update all of the files in the source list except for the files listed in
name_list This is usually used to copy everything in a directory except certain files.

Theexcept_pat command is like the except command excepiattatn_listis a list of regular

expressions (see ed(1) for details). If one of the patterns matches some string within a file name, that file is
ignored. Note that since \' is a quote charadterust be doubled to become part of the regular expression.
Variables are expanded in pattern list but not shell file pattern matching charadtetade a ‘$’, it must

be escaped with ‘\'.

Thespecial command is used to specify sh(1) commands that are to be executed on the remote host after
the file in name list is updated or installed. If the name list is omitted then the shell commands are executed
for every file updated or installed. The shell variable FILE is set to the current filename before executing
the commands istring. Stringstarts and ends with *” and can cross multiple lines in the distfile. Multiple
commands to the shell should be separated by ‘;'. Commands are executed irsthemsedirectory on

the host being updated. The special command can be used to rebuild private databases, etc. after a program
has been updated.

The cmdspecial command is similar to the special command, except it is executed only when the entire
command is completed instead of after each file is updated. The list of files is placed in the environment
variable $FILES. Each file name in $FILES is separated by a ;' (semicolon).

If a hostname ends inta(plus sign), then the plus is strippetiasfd NFS checks are disabled. This is
equivalent to disabling the -ochknfs option just for this one host.

The following is a small example.

HOSTS = ( matisse root@arpa)

FILES = (/bin /lib /usr/bin /usr/games
lusr/include/{*.h {stand,sys,vax*,pascal,machine}/*.h}
Just/lib /usr/man/man? /usr/ucb /usr/local/rdist )
EXLIB = ( Mail.rc aliases aliases.dir aliases.pag crontab dshrc
sendmail.cf sendmail.fc sendmail.hf sendmail.st uucp vfont )
${FILES} -> ${HOSTS}

install -oremove,chknfs ;

except /usr/lib/${EXLIB} ;

except /usr/gamesl/lib ;

special /usr/lib/sendmail "/usr/lib/sendmail -bz" ;

Srcs:

Jusr/src/bin -> arpa

except_pat (\\.o\$ /SCCS\$ ) ;

IMAGEN = (ips dviimp catdvi)

imagen:

Jusr/local/${IMAGEN} -> arpa

install /usr/localllib ;

notify ralph ;

${FILES} :: stamp.cory

notify root@cory ;

Files

distfile — input command file
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/tmp/rdist* — temporary file for update lists

See Also
sh(1), csh(1), stat(2), rcmd(3)
Notes
The following options arstill recognized for backwards compatibility:
-Vv-N-O-q-b-r-R-s-w-y-h-i-x
Bugs
Source files must reside on the local host widistis executed.
Variable expansion only works for name lists; there should be a general macro facility.
rdist aborts on files which have a negativime(before Jan 1, 1970).
Name
rm, rmdir - remove (unlink) files or directories
Synopsis
rm [optiong file ...
rmdir directory...
Description
Therm command removes directory entries for files. If an entry was the last link to a file, the file is removed
as well. Removal of an entry requires write permission in its direttarsile is not writeable, and rm is
using the current terminal for its standard input, the file permissions are printed on the screen and a response
is read from the terminal. rm proceeds to remove the file if the respgnse is
Thermdir command removes directories. Each directory must be empty except for the special entries “.”
and “..".
Options

Allow all arguments following to be treated as filenames. This option is useful for filenames
which begin with the-" character

°

Force removal of unwriteable files.
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Ask users permission every time a file or directory is to be removed. If the user responds with a
y, the file is removed.

®

Recursively remove a directory subtrera.does not remove a directory unless this option is
specified.

See Also
Utility Programs —In, mv
System calls— rmdir(), unlink()
Name
tail - print last few lines of a file
Synopsis
tail [ options] [ file ]
Description
Thetail command copies to standard output lines from the end of the filsradrom standard input if
nofile is given. By default, the last ten lines are printed.
Options
* f
tail prints the tail of the file, then waits for the file to grow, printing each new line as it appears.
Useful for watching log files.
® +nblic]
Begin output starting blocks (b), lines (I), or characters (c) from the beginning of the file.
Default unit is lines.
® -n[bic]
Begin output starting blocks, lines, or characters from the end of the file. Default unit is lines.
¢
Print lines in reverse order. If no distance is specified, tail prints the entire file in reverse.
Diagnostics
Strange things may happertafl is used with character special files.
See Also

Utility Programs —pg, head

5-153 Book Title



Name

Name

Synopsis

Description

Options

Commands

Modifiers

5-154 Book Title

tar - combine files into an archive backup

tar {ctxru} [opbXIBfhmvwk] [ blksizg [tapd [-C dir] [-P prefiq files...

Thetar command is historically intended to combine files into an archive on a tape. The archive need not
actually be a tape. tar operates according to actions given as a command and zero or more modifiers. Each
file is copied to or from the archive; directory files are taken to mean the entire subtree beneath the directory

When creating an archiviar provides two special mechanisms to allow the archive to refleferaroif
directory structure than the source of the archived files. A paguwhantsC dir causes the tar process

to switch to directordir before interpreting subsequent filenamesaik -Pprefixcauses the strimgyefix

to be appended to the beginning of each filename as it is recorded in the tar output file. Any number of
directory-switch and prefixing commands can be given in the file list. Note that once the tar process has
changed its working directarsubsequent relative pathnames giverC requests are interpreted relative

to the then current directory

Thetar command string must be the firgiiament given. It need not (but can) begin with a dash. The basic
operation of tar is dictated by one of the following letters embedded in the string:

® c

Create the output archive anew.
®r

Append files to the end of an existing archive.
®t

Pertinent information about files on an existing archive is printed to the standard output. If no file
arguments are given to select files in the archive, all files in the archive are shown.

® u

Each file is appended to the archive only if it is not there alyeadfyit has been changed since
last put there. Note that the older versions of files are not deleted.

® X

Each file is extracted from the tape. If a file is actually a diredtogyentire subtree is extracted.
Shell wildcard operators are recognized within file arguments.

The following characters may also appear in the command string, and alter the behavior of the basic
tar commands.
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®* b

Instructs tar to recognize the argument following the key as the blocking factor. Tar constructs
the archive as groups of 512-byte records. The default blocking factor is 20 records; the
maximum blocking factor is 256 records. Each block is written with one write request, and
therefore constitutes a physical record on a raw tape device. The blocksize is determined
automatically when reading an archive.

Note: If you use both the b and the f maatii be careful to enter theigaments in the correct order
For example:

tar cbf 20 archive
or:

tar cfb archive 20
B

This command has no effect and exists for backward compatibility only. Older versions of tar
truncate the final block of an archive so that its blocking factor is not always the same as the other
blocks. The B command then forced tar to pad the final block with null records up to the blocking
factor. The current version of tar always pads the final block, regardless of the B command.

f

Instructs tar to recognize thegament following the key as the name of the archive. If omitted,
tar writes to the file /dev/tar.default. If the file name given is a single dash (‘-'), tar writes to
standard output or reads from standard input. The tar command thus provides the method of
choice for moving directory subtrees, as follows:

cd source ; tar cf - | -( cd dest ; tar xf - )-
h

Instructs tar to follow symbolic links when creating an archive. Normally, symbolic links are
recorded as such in the output.

k

Instructs tar not to repair access times of files read during archive creation. Nadanalhgures
that access and modification times of files read during archive creation are not affected by the
process.

Causes tar to produce error messages during an extraction when attempts to recreate hard links
fail.

m

Prevents restoration of modification times. The time stamp on extracted files is equal to the time
at the inception of the tar process.

o]
Prevents tar from explicitly recording directory files in the archive.
X

Instructstar to use POSIX-format tar headers, instead of the (simpler and less powerful) UNIX format
headers. ynxOS tar can read either format.



Conflicts During Extraction

Ignore checksum. Use if checksum error is reported and you would like to extract the files
anyway.
*p
Causes present umask information to be ignored when restoring modes of extracted files.
* R

Suppresses attempts to rename existing files to resolve type conflicts with the archive (see
below).

® v

Sets verbose mode, so that tar prints information about each file processed. When checking the
contents of an archive (the t command), the verbose option gives more information about the
files. Normally tar operates silently.

* w

Causes tar to request verification of each transaction.

Conflicts During Extraction

Examples
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Whentar is extracting files from an archive into a file system, it can encounter conflicts in file type between
existing files and files in the archive. In such cases, tar attempts to rename the existing file and then retries
the extraction. Files are renamed by prefixing a dot and appenditfigy afdhie following form:

Jtar-03-Sep-1989-10:42:19

In other words, the suffix includes the ttay followed by the date and time of the extraction. All files
renamed in a single run of tar have the same date tag. Because the new file names begin with a dot, they do
not appear in directory listingsale care that old renamed files do not clutter the disk.

Conflicts arise when one of the following is true:

® The file in the archive is a directory, and the existing file is not.

® The file in the archive is a hard or symbolic link, and the existing file is simply present.
® The file in the archive is a regular file, and the existing file is not.

® The file in the archive is a regular file, and the existing file is an executing program.

If the R flag is present in the tar command string, renames are not attempted, and messagéscto that ef
are printed should conflicts arise.

To collect all files in a subdirectory calldat into an archive called archive:
tar cf archive dir
To print the contents of the archive:
tar tvf archive
To extract the files from the archive and create a duplicate iofthe subdirectory backup:
cd backup
tar xf ../archive

To copy the contents of one directory to another:



See Also

See Also

Name

Synopsis

Description

Commands

5-157 Book Title

cd fromdir

tar cf - | ( cd destdir; tar xf - )

Utility Programs —libr

telnet - user interface to the TELNET protocol

telnet [ host[ port] ]

Thetelnet command is used to communicate with another host using the TELNET protocol. If telnet is
invoked without aguments, it enters command mode, indicated by its prompt (telnet>). In this mode, it
accepts and executes the commands listed bilibvs invoked with aguments, it performs an open
command (see below) with thosgaments.

Once a connection has been opemtadet enters an input mode. The input mode entered is either
character at a time or line by line, depending on what the remote system supports.

In character at a time mode, most text typed is immediately sent to the remote host for processing.

In line-by-line mode, all text is echoed locally, and (normally) only completed lines are sent to the
remote host. The local echo character (initialy may be used to turn the local echicantd on (this
would mostly be used to enter passwords without the password being echoed).

In either mode, if théocalchars toggle is TRUE (the default in line mode; see below), the gsirinty

and flush characters are trapped locally and sent as TELNET protocol sequences to the remote side. There
are options (see toggle autoflush and toggle autosynch below) which cause this action to flush subsequent
output to the terminal (until the remote host acknowledges the TELNET sequence) and flush previous
terminal input (in the case of quit and intr).

While connected to a remote hastnet command mode may be entered by typing the telnet escape
character (initially 7). When in command mode, the normal terminal editing conventions are available.

The following commands are available. Only enough of each command to uniquely identify it need
be typed (this is also true for arguments torttogle, set, toggle, and display commands).

® openhost[port]

Open a connection to the named host. If no port number is specified, telnet attempts to contact a
TELNET server at the default port. The host specification may be either a host name (see hosts
(5)) or an Internet address specified in the dot notation (see inet (3N)).

® close

Close a TELNET session and return to command mode.
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® quit
Close any open TELNET session and exit telnet. An end of file (in command mode) also closes
a session and exits.

® z

Suspend telnet. This command enters a sub-shell. The user may return to telnet by exiting the
subshell.

® modetype

Typeis either line (for line-by-line mode) or character (for charaatex-time mode). The remote
host is asked for permission to go into the requested mode. If the remote host is capable of
entering that mode, the requested mode is entered.

® status

Show the current status of telnet. This includes the peer one is connected to, as well as the current
mode.

® display [ argument. ]
Displays all, or some, of the set and toggle values (see below).
¢ ?[command

Get help. With no arguments, telnet prints a help summary. If a command is specified, telnet
prints the help information for just that command.

® sendarguments

Sends one or more special character sequences to the remote host. The following are the
arguments which may be specified (more than one argument may be specified at a time):

— escape
Sends the current telnet escape character (initig)ly
— synch

Sends the TELNET SYNCH sequence. This sequence causes the remote system to discard
all previously typed (but not yet read) input. This sequence is sent as TCP urgent data (and
may not work if the remote system is a 4.2 BSD system - if it doesn’t work, a lowercase r
may be echoed on the terminal).

— brk

Sends the TELNET BRK (Break) sequence, which may have significance to the remote
system.

Sends the TELNET IP (Interrupt Process) sequence, which should cause the remote system
to abort the currently running process.

— ao

Sends the TELNET AO (Abort Output) sequence, which should cause the remote system to
flush all output from the remote system to the user’s terminal.

— ayt

Sends the TELNETAT (Are You There) sequence, to which the remote system may choose
to respond.

— €cC
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Sends the TELNET EC (Erase Character) sequence, which should cause the remote system
to erase the last character entered.

el

Sends the TELNET EL (Erase Line) sequence, which should cause the remote system to
erase the line currently being entered.

ga

Sends the TELNET GA (Go Ahead) sequence, which likely has no significance to the remote
system.

nop
Sends the TELNET NOP (No OPeration) sequence.
?

Prints out help information for the send command.

setargument value

Set any one of a number of telnet variables to a specific value. The special Valtresaif the
function associated with the variable. The values of variables may be interrogated with the
display command. The variables which may be specified are:

echo

This is the value (initially “E) which, when in line-by-line mode, toggles between doing
local echoing of entered characters (for normal processing), and suppressing echoing of
entered characters (for entering, say, a password).

escape

This is the telnet escape character (initi&[lywhich causes entry into telnet command
mode (when connected to a remote system).

interrupt

If telnet is in localchars mode (see toggle localchars below) and the interrupt character is
typed, a TELNET IP sequence (see send ip above) is sent to the remote host. The initial value
for the interrupt character is taken to be the terminal’s intr character.

quit
If telnet is in localchars mode (see toggle localchars below) and the quit character is typed,

a TELNET BRK sequence (see send brk above) is sent to the remote host. The initial value
for the quit character is taken to be the terminal’s quit character.

flushoutput

If telnet is in localchars mode (see toggle localchars below) and the flushoutput character is
typed, a TELNET AO sequence (see send ao above) is sent to the remote host. The initial
value for the flush character is taken to be the terminal’s flush character.

erase

If telnet is in localchars mode (see toggle localchars below), and if telnet is operating in
character-at-a-time mode, then when this character is typed, a TELNET EC sequence (see
send ec above) is sent to the remote system. The initial value for the erase character is taken
to be the terminal’s erase character.

kill
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If telnet is in localchars mode (see toggle localchars below), and if telnet is operating in
character-at-a-time mode, then when this character is typed, a TELNET EL sequence (see
send el above) is sent to the remote system. The initial value for the kill character is taken to
be the terminal’s kill character.

eof

If telnet is operating in line-by-line mode, entering this character as the first character on a
line causes this character to be sent to the remote system. The initial value of the eof
character is taken to be the terminal’s eof character.

togglearguments.

Toggle (between TRUE and FALSE) various flags that control how telnet responds to events.
More than one gument may be specified. The state of these flags may be interrogated with the
display command. Valid arguments are:

localchars

If this is TRUE, then the flush, interrupt, quit, erase, and kill characters (see set above) are
recognized locally, and transformed into (hopefully) appropriate TELNET control
sequences (respectively ao, ip, brk, ec, and el; see send above). The initial value for this
toggle is TRUE in line-by-line mode, and FALSE in character-at-a-time mode.

autoflush

If autoflush and localchars are both TRUE, then when the ao, intr, or quit characters are
recognized (and transformed into TELNET sequences; see set above for details), telnet
refuses to display any data on the istrminal until the remote system acknowledges (via
a TELNET Timing Mark option) that it has processed those TELNET sequences. The initial
value for this toggle is TRUE if the terminal user had not done an stty noflsh, otherwise
FALSE (see stty(1)).

autosynch

If autosynch and localchars are both TRUE, then when either the intr or quit character is
typed (see set above for descriptions of the intr and quit characters), the resulting TELNET
sequence sent is followed by the TELNET SYNCH sequence. This progtahule cause

the remote system to begin throwing away all previously typed input until both of the
TELNET sequences have been read and acted upon. The initial value of this toggle is
FALSE.

crmod

Toggle carriage return mode. When this mode is enabled, most carriage return characters
received from the remote host is mapped into a carriage return followed by a line feed. This
mode does not B#ct those characters typed by the pgely those received from the remote
host. This mode is not very useful unless the remote host only sends carriage return, but
never line feed. The initial value for this toggle is FALSE.

debug

Toggles socket level debugging (useful only to the superuser ). The initial value for this
toggle is FALSE.

options

Toggles the display of some internal telnet protocol processing (having to do with TELNET
options). The initial value for this toggle is FALSE.

netdata



Acknowledgements

Toggles the display of all network data (in hexadecimal format). The initial value for this
toggle is FALSE.

— ?

Displays the legal toggle commands.
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Name

test_node - test the functionality of a node

Synopsis

test_node [-debug] [-timem] [-slot #]

Description

Thetest_node command runs a suite of tests on the specified card (or on all cards in the node), unless an
initial check shows that the system is not running. Each pass uses TCS to discover line cards, identifies the
physical card type and logical card type, and runs the appropriate test. If a card is not operational, the tests
are not run on that card. At the end of each pass it reboots the line cards. It can diagnose any card type
except the packet line card (PLC) and associated Ethernet and FDDI cards. If it encounters a PLC, it
informs you of this and proceeds to the next card. PLCs may be tested with the hardware diagnostics (see
thelnstallation and Troubleshooting Manyal

® For low-speed cards, medium-speed cards, and (OC-3) cell line cards, the program sets every port on
the card into loopback mode and verifies that the port comes up.

® For atrunk card, ink Up-Down protocol packets must make it out each port and back again.

® Alow-speed edge port is made a Frame Relay port and the FR LMI protocol is run as an NNI between
the NP and the line card; LMI packets must exit thetfdi?erse the switch, exit the port, and return,
for the port to be declared Up.

® Foramedium-speed card or (OC-3) cell line card configured as an edge card, the ports are looped back
as UNIs. The test verifies the command path to the CP and the response of the line card to configuration
changes; howevghe data path out the port and back is not tested because the UNI has no line integrity
protocol in this release.

The program reports errors as they ocand it reports on cards discovered and tested during each
pass. At the conclusion of the test sequence, the program prints a summary of test results and exits
with an exit status of 0. The program uses SNMP messages to MMA to invoke tests and to retrieve
results. MMA sends these SNMP messages to an LCC process which in turn communicates with the
specified line card over the switch. If the node is not fully operational, the program reports failure.

Options

® _timem
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The minimum time to run (in minutes). The entire test package repeats until it finishes a pass after
m minutes. I1fm=0 the test loops forever (it can be halted wiih). The default is to perform one
pass. The switch may be abbreviated to -t.

® _slot#

The card numbe#of a slot to test. The default is to test all cards. The switch may be abbreviated
to -s.

® -debug

Extremely verbose output used for debugging the program itself. The switch may be abbreviated
to -d.

Name
touch - change the modify date of files
Synopsis
touch [-cf] file ...
Description
Thetouch command sets the modification date of a file to the current date. If the file exists, the date is
changed by reading a character from it and then writing it back. If the file does not exist, it is created.
Options
®
If the file does not exist, do not create it.
* f
Perform a touch even if read and write permissions are denied on the file.
See Also
Utility Programs —s, mkdir
System calls— stat()
Name
vi - visual text editor
Synopsis
vi [file ... ]
vi -t tag
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Description

vi is a visual text editpa powerful and convenient tool for the creation, modification, and examination of
text files. If vi is invoked with no guments, it initializes an editing tieif and allows a new (as yet

unnamed) file to be created. If given one or more file names, vi allows each file to be examined or modified,
one after the othefny of the files may be nonexistent upon invocation; this case is similar to the case in
which vi is started with no names, except that the new file is given the name chosen upon entry

Option
® -ttag

vi looks in the file tags in the current directory for an entry correspondiag.ttf found, vi
opens the file named in tags and goes to the position spec#gtleb are usually created with
the ctags utility.

See Also
Utility Programs — ctags
Documents —Vi User’'s Guide
6 X6 X

VI Editor User’s Guide

This chapter contains a user’s guide tovtheditor adapted for LightStream users from thy@xOS
documentation set.

Introduction

Thevi program is a full-screen text editor for creating and modifying files. Although it was designed for
use as a software development tapis suitable for a wide variety of editing tasks

Thevi program determines the type of terminal on which it is being run by examining the TERM
environment variable and the /etc/termcap file (or the TERMCAP environment variable). Any terminal
defined in the /etc/termcap file can be used, as long as it supports at least cursor positioning and screen
erase. On a LightStream node, TERM is set to vt100 in the .profile command file at logio timende

the value, type TERM#alueat the bash prompt. For example, to set it to sun, enter the following
commandisetis not needed):

bash$ TERM=sun
bash$

Editing Basics

If vi is started with no guments, it creates a nesmpty file which can be given a name and written to
disk at any time. It may be started with the name of a new or existing file on the command line. (See the
section “Editor Initialization” for more details.)
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Getting Started

The editor marks lines on the screen which are not part of the file with a single tilde (~). The editor
always forces at least one line to exist.

The editor is always inommandnode oinsertmode (with some variants of insert mode). Command
mode is the initial state of the edjtand is the mode from which nearly all editing commands are issued.
Insert mode is used to add or modify text. Several commands switch the editor from command mode to
insert mode, with sidefefcts described below

Getting Started

Because of the wayi is designed, one must know aglanumber of commands before editing becomes
really convenient. Howevea few simple commands are enough for rudimentary file operations, and are
certainly enough for a careful typist to create new documents.

The first thing to learn is how to get to insert mode, since this is the normal way to add text to a file.
The editor starts in command mode, and the entire keyboard is “hot”: any key pressed results in
immediate action of some kind. The i kayts the editor in insert mode. Unfortunatétere is no

indication of this change, visual or otherwise. In insert mode, all printable characters that are typed are
inserted into the file before the current charadtee return key terminates a line and moves to the next
line on the screen. The backspace ke, (control-H) can be used to back up and fix typing errors, but
only within the current line. Similafl§W erases over the most recently typed wordahédrases up to

the beginning of the line.

The[Esc] key, or controt [, returns from insert mode to command mode. In command niade, key

moves one charactefld moves one character right, k moves one line up, and j moves one line down.
(These keys form the line hjkl on the keyboard.) The editor sounds the bell if it is asked to move to
a meaningless position, such as before the beginning of a laferathe end of the file.

Thex key deletes individual characters. delete a lingype d twice in succession. If something is
deleted accidentally, recover it by typing u. Type i to re-enter insert mode at any time.

There are two ways to terminate the editing session. Type z twice to save the current file and leave
the editor. Ype the string :q! plus carriage return to abort the editing sesttlwut saving changes
made to the file.

Terminology

The following terms are used in the descriptions of commands:

Table 6-1 Terms Used in Command Descriptions

Terms Used in Command Descriptions

text Any series of ASCII characters.

buffer A unit of memory used to hold text.

file buffer The buffer that holds the file being edited.

white space Tabs and spaces.

word An unbroken string of (1) letters, digits, and underscores (“_"), or (2) characters other than
etters, digits, underscores, and white space, depending upon context.

big word An unbroken string of characters other than white space.

unnamed buffer A buffer containing the last text yanked or deleted.

window The part of the file that is visible on the terminal.
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vi Regular Expressions
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Terms Used in Command Descriptions

line

A string of characters followed by a newline charadetine” of text may take up more than
one row on the screen.

current character

The character beneath the cursor.

current line The line containing the cursor.
AX Control charactex, e.g.*B means control-B (ASCII 2).
return "M or the[Return] key

command mode

The normal operating mode of the editor. Each key typed is taken as a command.

insert mode

The mode used for manually adding text to a file. Characters that are typed while in insert
Imode are inserted into the text.

replace mode

Like insert mode, except that characters typed replace characters in the buffer.

char

Any ASCII character.

named buffer

One of 26 buffers with names “a” through “z”.

mark name

A lowercase letter that names one of 26 marks that can be used to save a position in the file

buffer.

Regular expressions are usually used for searching. Most characters match themselves in a search
request, but the following characters have special meanings:

Table 6-2

Regular Expressions Used in vi

Regular Expressions Used in vi

Matches any single character.

[charg Matches anghar listed in the bracketpx-y] is a range of characters, where the ASCII valugpogcedes
that ofy.

[*charg Matches anyghar not listed in the brackets.

A [Matches the beginning of a line when used as the first character in a regular expression.

$ Matches the end of a line when used as the last character in a regular expression.

* Matches zero or more instances of the preceding item, which may be a ohemal a 1-character
‘wildcard” such as or[charg.

+ Matches one or more instances of the preceding item.

? |Matches zero or one instances of the preceding item.

\< Matches the beginning of a word

\> Matches the end of a word.

This feature may be turnedfefith the commandet nomagi¢ as described inable6-12.To search

for one of these special characters, precede it by a backslash to prevent special interpretation. When special
searching characters make several matches possible in a singlentiatshes the longest string possible.

This becomes important for search-replace commands.



Position Movement Commands

Note Parentheses and angle brackets are interpreted literally, and need not be preceded with

backslashes.

Position Movement Commands

There are two kinds of movement commands. Position movement commands move the current
position in the file based on file contents. These commands are shown below. Note that uppercase
and lowercase letters are distinct. There are commands for nearly every editing situation, but only a
few are needed by beginners for simple editing.
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With most position movement commands, optionally type an intebefore the command (with no
space) to repeat the movemeitimes. The default is 1.

Table 6-3

Position Movement Commands

Position Movement Commands

nh (orn"H) | eft n characters (1 by default).ithin current line only

nj (ornJ, Down n lines (1 by default), in the same column if possible.

or”™N)

nk (orn"K) Up n lines (1 by default), in the same column if possible.

nl (ornL, Rightn characters (1 by default).

or nspacg

N FForward to the next tab stop.

nw FForward to the beginning of tih following word.

nw FForward to the beginning of tmth following big word

nb Back to the beginning of theh previousvord.

nB Back to the beginning of theh previousig word

ne FForward to the end of theh following word.

nE F-orward to the end of theh following big word

nG Thenth line of the file (default, last line).

0 The first character of the current line.

_(or™) The first non-whitespace character on the current line.

$ The end of the current line.

% The matching parenthesis, bracket, or brace.

'mark The beginning of the line previously marked withrk (a single lowercase letter).

’ f markis’ , move to the beginning of the line that was current just before the last absolute movement
command such &, %, or’ itself.

‘mark The position (line and column) previously marked witark (a single lowercase letter).
f markis‘ , move to the position that was current just before the last absolute movement command.

n+ The first non-whitespace character onritieline below

n- The first non-whitespace character onritieline above.




Secondary Movement Commands

Position Movement Commands

/ Search forward. Prompts on the last line of the screen for a search pattern (default = last pattern
searched for).

? Search backward. Prompts on the last line of the screen for a search pattern (default = last
pattern searched for).

n Search forward for last pattern searched for.

N Search backward for last pattern searched for.

fchar Next instance othar on current line.

tchar Character preceding next instancelér on current line.

Fchar Previous instance ahar on current line.

Tchar Character following previous instanceabfar on current line.

; Repeat last orf command.

, Repeat lasT or F command.

nH Beginning ofnth line from top of text (default = 1, home).
nL Beginning of linenth row from bottom of text (default = 1).
"M F-irst non-whitespace character on tileline below (default = carriage return).

All the position movement commands can be used as operands to various change, delete, and
substitute commands described farther on.

Secondary Movement Commands

Use secondary movement commands to move quickly through the file or to reposition the window
in the file. Secondary movement commands cannot be used as operands to commands that change
text.

Table 6-4 Secondary Movement Commands

Secondary Movement Commands

B Move a full window backward.

D Move half a window forward.

"E Move the window down one line. The cursor moves only if the current line scrolls off the screen.
F Move a full window forward.

U Move half a window backward.

Y Move the window up one line. The cursor moves only if the current line scrolls off the screen.

z. Scroll the current line to the middle of the window.

z- Scroll the current line to the bottom of the window.

zreturn Scroll the current line to the top of the window.

Text-Changing Commands

There are two kinds of commands that change text, those that are useduwvitbrais and operands
(movement commands), and those that are used alone.
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Text-Changing Commands

The efect of any command that changes text can be repeated wittothenand, or undone with the
u orU command. Consequenttire sequence of entering insert mode, adding text, and returning to
command mode can be repeated several times, or undone if the added text is unsatisfactory

Several of the text-changing commands put a copy of the changed text into the unnamed buffer.
These commands aged, s, X, andX. Usep or P to retrieve the changed text.

Text-Changing Commands With Operands

The most important of the text-changing commands operate on a variable region of text

determined by an gument or operand of the command. For example, with a single command one may
change the next three words, or delete lines up to the first instance of some pattern, or horizontally shift
lines between the current position and some marked line.

Each of the commands that take operatorsgumaents is normally followed by one of the primary
movement commands. The current cursor position defines one end of the region to be changed, and
the movement command defines the other end. Alternatif’algommand is doubled, itfatts the

entire current line; for exampldd deletes the current line. If a repeat couistincluded, it can be typed

before the change command or before the movement command.

Table 6-5 Commands That Change a Region Delimited by a Movement Command

Commands That Change a Region Delimited by a Movement Command

c Change the region of text delimited by the movement operand. If the end of the text region is within the
current linevi marks it with & mark (dollar sign), enters replace mode until the cursor reactiestrg,

and then enters insert mode for additional typing. Otherviigle)etes text from the current position through

the end of the region and enters insert mode.

d Delete the region of text. Equivalent to using ¢ and immediately prg&sinpto leave insert mode.

Copy text unchanged from the region to the unnamed buffer.

Shift each line of the region left one tab stop.

> Shift each line of the region right one tab stop.

! FFilter the region through aybxOS utility or other program. Prompts for a command. Standard output of
the command replaces the text in the region.

Text-Changing Commands Without Operands

Other text-changing commands do not require operands, because they operate on predefined regions
of text, such as individual characters or lines, and enter insert mode in various ways. A repeat count
n may be given with many of these commands (default = 1).

Table 6-6 Commands That Change a Predefined Text Object

Commands That Change a Predefined Text Object

i Enter insert mode before the current character.

| IMove to the first non-whitespace character of the current line and enter insert mode.

Enter insert mode after the current character.

[Move to the last character of the current line and enter insert mode after that character.

Add a blank line below the current line, move to the new line, and enter insert mode.

olo|>|o

IAdd a blank line above the current line, move to the new line, and enter insert mode.

6-168 Book Title



Miscellaneous Commands

Commands That Change a Predefined Text Object

nx Deleten characters to the right, starting with current character

nX Deleten characters to the left of current character

J Join the next line with the current line.

np nsert text from the unnamed lferfn times after the current position. Insert after the current line if tfer buf
contains lines of text.

nP nsert text from the unnamed buffetimes before the current position. Insert before the current line if the
buffer contains lines of text.

R Enter replace mode, a variant of insert mode. Typing overwrites characters on the current line. As soon
as the current line is completely overwritten, enter insert mode.

rchar Replace the current character witiar.

s Change the current character (samelys

C Change the text in the current line (same®s

D Delete the remainder of the current line (samé®s

Y Copy the remainder of the current line into the unnamed buffer (say® as

S Change the current line (samecas

u lUndo the effects of the last text-changing command.

U Multi-level undoing through the 9 most recent changes. (By contrast, repediasgno net &fct on the
file.)

& Repeat last search/replace command (see Colon Commands).

Change case (uppercase or lowercase) of the current character, if it is alphabetic, and move right one
character.

Repeat the effect of the last text-changing command.

Miscellaneous Commands

The following commands are useful and important but defy ready categorization:
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Table 6-7

Miscellaneous Commands

Miscellaneous Commands

mmark [Mark the current line witlmark a single lowercase lettéor future reference by movement and change
commands.

"R Redraw the screen.

"G Display information about the current position and file buffer.

N Toggle between the current file buffer and the last file buffer edited.

" letter lUse the buffer namdeétter for the following command? or p inserts frometter instead of from the
unnamed bdér, and commands that write into the unnametebufrite intoletter as well.

@letter Perform commands found in the buffer nanetter as if they were typed on the keyboarl ptit

commands into a bigfr, create a new line in the main file and then delete it into tfe.bitife. command
repeats the fcts of an invocation of bigfed commands; theandU commands repeat thdesits of
jndividual commands in the bef.

"

nterpret characters from the current position to the end of the word as a tag name, and go to that tag
position. If this requires editing a new file, the current file must first be saved or the autowrite flag must
be set. (See tha command description ireble6-10.)




Colon Commands

Miscellaneous Commands

2z Save the current file and leavie (See alsaxit in Table6-10.)

~C IAbort a search in progress or a colon command being entered.

nZ Put the current editing session in the background and return to the invokingshedluihe editing, use
the appropriate shell command to brindack into the foreground.

Colon Commands

The: command accesses a family of commands which cannot easily be expressed by one or two

keystrokes.

® When: is typedyi prompts for a colon command.

® Colon commands may be abbreviated: one need type only enough characters to distinguish the
intended command from other colon commands, then flResgrn] or [Esc] to terminate the

command.

® Several colon commands can be put on a single line separateldogcters, in the manner of a

shell pipeline.

Colon Commands with a Range of Lines
The following colon commands operate on a range of lines within a file:

Table 6-8 Colon Commands

Colon Commands

ranges/pat/replg

IThescommand substitutes the replacementrapitin place of the pattern tegat on each line
ncluded in theange If rangeis omitted, the default is the current line. If the optigrialincluded

at the end of the command, each occurrenpata$ replaced, otherwise only the first instance on
each line is d&écted.

The patterrpat may be any regular expression (sakld@6-2). If the replacement strimgpl

contains the charact&r, the current instance pétis substituted for it. If the replacement string
Fepl contains the sequenee wheren is a single digit from 1 to 9, that sequence is replaced by the
nth portion ofpatthat is bracketed By and\).

Examples:

Change every instance of cat to dog:
:%s/cat/dog/g

Remove all leading and training spaces in a file:
s/ A\ D) *$.AL

Note that the pattern grouped\{rand\) explicitly specifies that the pattern end with a non-space.
This is because@ always matches the longest patterns and sub-patterns.

Parenthesize the first string of capital letters on the current line:
SI[A-Z)+(&)/

rangew file
rangew! file
rangew>> file

\Write the lines irangetofile. If rangeis omitted, write the entire file; in the absencBlefuse
the current file name. Usé to overwrite an existing file. Use>> to append to the end of an
existing file.

Therangeparameter of the above commands consists of one or two of the following line specifiers:
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Table 6-9 Line Specifier Strings Used to Specify Range of Colon Commands

Line Specifier Strings Used to Specify Range of Colon Commands

The current line.
$ The last line of the file.
n Line numbem of the file (a decimal integer).
"mark Line previously marked by the 1-charaatearkwith them command.

If rangeconsists of only one line specifigrselects just that one linerdngeconsists of two line

specifiers separated by a comma, it selects all lines from the first to the second, inclusive, regardless of the
order in which the two line specifiers are entered. tamgeis given, the default may be the current line

or the entire file, depending on the command. The rangiéispét is an abbreviation for 1,$, seting

the entire file.

Colon Commands That Specify Files
The colon commands that follow determine the file to be edited:

Table 6-10 Colon Commands That Determine the File Being Edited

Colon Commands That Determine the File Being Edited

edit file Start editing another file. file is not given, the default is to reload the version of the current file found on
disk (the last saved version, or the original if it has not been savidd)isl, thenvi switches to the alternate
file, which is either the most recent file edited inthisession, or the file most recently named in a colon
command, even if that command failed. If the current file has not beemsales not switch files unless the
autowrite flag is set. It may be forced to switch by typidig! file, but all changes to the current file are then
ost.

next Edit the next file in the parameter list that was given wihavas invoked. If the current file has not been
savedyi does not switch files unless the autowrite flag is set. It may be forced to switch bgéygbinigut all
changes to the current file are then lost.

quit Exit vi. If the current file has not been sawgdjoes not terminate unless the autowrite flag is set. It may be
forced to exit by typinguit! , but all changes to the current file are then lost.

read file Read the contents €fe into the file bufer after the current line.

rewind Change to the first parameter in the parameter list given wivess invoked. The other parameters in the
Jist can then be reexamined with the next command. If the current file has not beeri simesthot switch
files unless the autowrite flag is set. It may be forced to switch by tgpifigd! , but all changes to the current
file are then lost.

ta tag ook up the stringag in a file named tags in the current working directiones in this file are of the
following form:

tag filename pattern

When it findstag, vi changes to the fildename(if it is different from the current file) and moves to the first
Instance opatternin that file. The tags file is usually constructed automatidsil{hectagsprogram if the

files contain C source code, or by some other program for other types of files. If the current file has not been
savedyi does not switch files unless the autowrite flag is set. It may be forced to switch byetytziggbut

all changes to the current file are then lost.

xit EXit vi after saving the current file ieif (See als@Z Table6-7.)
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Commands That Tailor the Editing Environment

Several colon commands can be used to create keyboard shortcusettbmmand can be used to
manipulate thei editor parameters described able6-12. These commands are as follows:

Table 6-11

Commands That Tailor the Editing Environment

Commands That Tailor the Editing Environment

map key string

map! key string

Assign user-definable strings to particular charactekeyis typed in command mode, vi
behaves as fftring had been typed instead (but see below for map!).

f keyis typed in insert mode, vi behaves agrihg had been typed instead.
The samédkeycan be used twice, once for insert mode and once for command mode.

unmap key Remove any mapping establishedKeyin command mode.
unmap! key Remove any mapping establishedKeyin insert mode.
setflag Setflag to TRUE.

set ndlag Setflag to FALSE.

setvar=value

Setvar to the numeric valuealue

The followingvi editor parameters may be manipulatecsiey commands.

Table 6-12

Editor Parameters That May be Set With the set Command

Editor Parameters That May be Set With the set Command

autoindent f set, when text is added vi indents each new line by the same amount as the previous line.

autowrite f set, vi writes the file to disk automatically when it switches between files or when it is stopped
Wwith ~Z.

ignorecase f set, search commands ignore case.

list f set, tabs in the file are made visible on the screen as "l.

magic f not set 6et nomagig, special characters described &bl€6-2 need not be quoted with a
backslash.

tabstop Width in spaces of a tab stop; used also for shifting text.

wrapscan f set, searches wrap around from one end of the file to the other.

Editor Initialization

Whenvi starts up, it looks for the variable VIINIT in the useshell environment. If VIINIT is not set,
looks for a file called .virc in the ussehome directoryWhat it looks for is a list of colon commands,
delimited by newlines, which it executes.
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After executing commands found in VIINIT or $SHOME/.virc, therooks for a .virc file in the
current working directoryBecause the commands in a local .virc tafexeafter those described above,
the local file may be used to set parameters for editing a special set of files grouped in one directory

If vi is started with thet opfon, it uses a tag file createddtpgsor some other method to start and load
the file containing a requested tag. If a positioning commanddbé613) is given before any tag or file
namesyi starts at the specified position rather than at the beginning of the file.



Command Summary

Command Summary

All of the vi commands described above are given in ASCII order in the list that follows. Unused
characters are also listed.

Table 6-13 Command-Mode Command Summary

A Not used.

B Move a full window backward.

"C IAbort a search in progress or a colon command being entered.

"D Move half a window forward.

E [Move the window down one line. The cursor moves only if the current line scrolls off the screen.

F Move a full window forward.

"G Display information about the current position and file buffer.

n"H |_eft n characters (1 by default).ithin current line only

Al Forward to the next tab stop.

nmJ Downn lines (1 by default), in the same column if possible.

n"K Up n lines (1 by default), in the same column if possible.

n\L Right n characters (1 by default).

"M First non-whitespace character on titieline below (default = carriage return).

"N Downn lines (1 by default), in the same column if possible.

~O Not used.

P Not used.

Q Not used (XON character for flow control).

"R Redraw the screen.

S Not used (XOFF character for flow control).

T Not used.

AU Move half a window backward.

NV Not used.

W Not used.

X Not used.

Y Move the window up one line. The cursor moves only if the current line scrolls off the screen.

~Z Put the current editing session in the background and return to the invoking shell. To resume editing,
Lise the appropriate shell command to bring vi back into the foreground.

N Not used in command mode (exits insert mode).

N Not used.

N nterpret characters from the current position to the end of the word as a tag hame, and go to that tag
position. If this requires editing a new file, the current file must first be saved or the autowrite flag must
be set. (See the ta command below under Colon Commands.)

AN Toggle between the current file buffer and the last file buffer edited.

N Not used.

nspace Right n characters (1 by default).
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! Filter the region through a LynxOS utility or other program. Prompts for a command. Standard output
pof the command replaces the text in the region.

" letter Use the buffer namddtter for the following command. P or p inserts frtetter instead of from the
unnamed bdiér, and commands that write into the unnametebufrite intoletter as well.

# Not used.

$ The end of the current line.

% The matching parenthesis, bracket, or brace.

& Repeat last search/replace command (see Colon Commands).

"mark The beginning of the line previously marked witlark (a single lowercase letter).

f markis’ , move to the beginning of the line that was current just before the last absolute movement
command such as G, %, or ' itself.

( Not used.
) Not used.
* Not used.
n+ The first non-whitespace character onritieline below

, Repeat last T or F command.

n- The first non-whitespace character onritieline above.

Repeat the effect of the last text-changing command.

/ Search forward. Prompts on the last line of the screen for a search pattern (default = last pattern
searched for).

0 The first character of the current line.

1..9 Not used, except to specify repeat counts to other commands.

Used to introduce a colon command.

; Repeat last t or f command.

< Shift each line of the region left one tab stop.

= Not used.

> Shift each line of the region right one tab stop.

? Search backward. Prompts on the last line of the screen for a search pattern (default = last pattern

searched for).

@letter Perform commands found in the feifnamedetter as if they were typed on the keyboard. Put commands
nto a bufer by creating a new line in the main file and then deleting it into tfex. e the . command to

}epeat the &cts of an invocation of bighed commands; u and U commands only repeatféesedf

ndividual commands in the Haf.

A [Move to the last character of the current line and enter insert mode after that character.
nB Back to the beginning of theh previoushig word

C Change text in the current line (same as c$).

D Delete remainder of the current line (same as d$).

nE Forward to the end of thah following big word

Fchar Previous instance a@har on current line.

nG Thenth line of the file (default, last line).

nH Beginning ofnth line from top of text (default = 1, home).

| IMove to the first non-whitespace character of the current line and enter insert mode.

J Join the next line with the current line.
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K Not used.

nL Beginning of linenth row from bottom of text (default = 1).
Not used.

N Search backward for last pattern searched for.

o Add a blank line above the current line, move to the new line, and enter insert mode.

nP nsert text from the unnamed buffetimes before the current position. Insert before the current line if the
puffer contains lines of text.

Q Not used.

R Enter replace mode, a variant of insert moggifig overwrites characters on the current line. As soon
as the current line is completely overwritten, enter insert mode.

S Change the current line (same as cc).

Tchar Character following previous instanceabfar on current line.

U Multi-level undoing through the 9 most recent changes. (By contrast, repeating u has no net effect on
the file.)

\Y Not used.

nw Forward to the beginning of tmgh following big word

nX Deleten characters to the left of current character

Y Copy remainder of the current line into the unnamed buffer (same as y$).

72z Save the current file and leave vi.

[ Not used.

\ Not used.

] Not used.

n The first non-whitespace character on the current line.

_ The first non-whitespace character on the current line.

‘mark The position (line and column) previously marked witark (a single lowercase letter).

“ f markis‘ , move to the position that was current just before the last absolute movement command.

a Enter insert mode after the current character.

nb Back to the beginning of theh previouswvord.

c Change the region of text delimited by the movement operand. If the end of the text region is within the
current line, vi marks it with a $ mark (dollar sign), enters replace mode until the cursor reaches the $
mark, and then enters insert mode for additional typing. Otherwise, vi deletes text from the current
position through the end of the region and enters insert mode.

d Delete the region of text. Equivalent to using ¢ and immediately pressing [Esc] to leave insert mode.

ne Forward to the end of theh following word.

fchar Next instance ofharon current line.

g Not used.

nh |_eft n characters (1 by default).ithin current line only

i Enter insert mode before the current character.

nj Downn lines (1 by default), in the same column if possible.

nk Up n lines (1 by default), in the same column if possible.

nl Right n characters (1 by default).
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mmark [Mark the current line witlmark a single lowercase lettéor future reference by movement and change
commands.

n Search forward for last pattern searched for.

0 IAdd a blank line below the current line, move to the new line, and enter insert mode.

np nsert text from the unnamed buffetimes after the current position. Insert after the current line if the
puffer contains lines of text.

q Not used.

rchar Replace the current character watiar.

s Change the current character (same as c1).

tchar Character preceding next instanceloér on current line.

u lUndo the effects of the last text-changing command.

% Not used.

nw Forward to the beginning of timh following word.

nx Deleten characters to the right, starting with current character

y Copy text unchanged from the region to the unnamed buffer.

zreturn Scroll the current line to the top of the window.

z- Scroll the current line to the bottom of the window.

z. Scroll the current line to the middle of the window.

{ Not used.

| Not used.

} Not used.

Change case (uppercase or lowercase) of the current character, if it is alphabetic, and move right one
character.

The following list summarizes the salient differences between the versibnuohing under
LynxOS and other popular versions oftheditor Many of the diferences are enhancementsfdddnces
that reflect bugs found in other versions are not listed here.

® U undoes the last text change up to 9 changes. In other vetsiamdoes all changes made to the
current line since it became the current line.

® After an undo command that causes a change in file positioROSvi remembers the previous
position so that returns.

® The unnamed buffer is not deleted afteretdé colon command so that text can be more easily
transferred from one file to another

® Thep andP commands accept a repeat count.

® Backspace can be used to delete whitespace inserted automatically in autoindent modie. Other
versions only recogniz&D for this purpose.

® The+ and? regular expression operators are availablg/mxOSvi.

® TheY command is defined §$ to be consistent with th@ andD commands. Other versionswof
treatY as if it wereyy.

® There is no “open” mode, a terminal must support cursor movement to be usegnxi@tlvi.
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® All shift commands can be repeated with tkeemmand.

® Then command always searches forward, and\tlemmand always searches backward. In other
versions o¥i, then command searches in the most recent search directibhseatches in the
opposite of the most recent direction.

® LynxOSvi reads startup commands from the VIINIT environment variable instead of the EXINIT
variable.

BASH Shell Reference

This appendix contains the manual page for the bash shell, produced here for LightS¢reaihe
shellcommand in CLI accesses the bash shell so that you can exen@Slcommands.od can also
execute knxOS commands from the bash shell when you log in as superuser (root).

Numerous commands are built in to the shell (see the section “Shell Builtin Commands”). Of
particular interest are the commandskill , andpwd. Thehelp command displays help information
about all the shell builtin commands.

bash - GNU Bourne-Again SHell
bash [optiond [file]
Copyright (C) 1989, 1991 by the Free Software Foundation,Inc.

Bash is an sh-compatible command language interpreter that executes commands read from the standard
input or from a file. Bash also incorporates useful features frokottmeandC shells (ksh and csh).

Bash is ultimately intended to be a faithful implementation of the IEEE Posix Sheti@adecification
(IEEE Working Group 1003.2).

In addition to the single-character shell options documented in the descriptiorsef buétin
command, bash interprets the following flags when it is invoked:

® -cstring

If the -c flag is present, then commands are read $tanm.
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If the -i flag is present, the shellirgeractive
® s

If the -s flag is present, or if no arguments remain after option processing, then commands are
read from the standard input. This option allows the positional parameters to be set when
invoking an interactive shell.

A single - signals the end of options and disables further option processingg@meats after
the - are treated as filenames armgiarents. An ggument of -- is equivalent to argament of -.

Bash also interprets a number of multi-character options. To be recognized, these options must
appear on the command line before the single-character options.

® -norc

Do not load the personal initialization file ~/.bashrc if the shell is interactive. This is the default
if the shell name is sh.

® -noprofile

Do not read either /etc/profile or ~/.bash_profile. By default, bash normally reads these files when
it is invoked as a login shell.

® _rcfile file

Execute commands from file instead of the standard personal initialization file ~/.bashrc, if the
shell is interactive.

® -version
Show the version number of this instance of bash when starting.
® -quiet
Do not be verbose when starting up (do not show the shell version or any other information).
® -login
Make bash act as if it had been invoked by login(1).
® -nobraceexpansion
Do not perform curly brace expansion as csh does.
® -nolineediting

Do not use the GNU readline library to read command lines if interactive.

Arguments
If arguments remain after option processing, and neither the -c nor the -s option has been supplied,
the first agument is assumed to be the name of a file containing shell commands. If bash is invoked
in this fashion, $0 is set to the name of the file, and the positional parameters are set to the remaining
arguments. Bash reads and executes commands from this file, then exits.

Definitions

® plank

A space or tab.
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* word
A sequence of characters considered as a single unit by the shell. Also known as a token.
® name

A word consisting only of alphanumeric characters and underscores, and beginning with an alphabetic
character or an underscore. Also referred to as an identifier

® metacharacter
A character that, when unquoted, separates words. One of the following:
| &; () <> <space> <tab>

® control operator

A tokenthat performs a control function. It is one of the following symbols:
|| & &&; ;; () | <newline>

Reserved Words

Shell Grammar

Reserved wordare words that have a special meaning to the shell. The following words are recognized
as reserved when unquoted and either the first word of a simple command (see Shell Grammar below) or
the third word of a case or for command:

! casedo done elif else esac fi for function if in then until while { }

Simple Commands

Pipelines
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A simple commani a sequence of optional variable assignments followbthibj-separated words
and redirections, and terminated bgoatrol operator The first word specifies the command to be
executed. The remaining words are passedjas@nts to the invoked command.

The return value of simple commanid its exit status, or 128 the command is terminated by signal
n.

A pipelineis a sequence of one or more commands separated by the character |. The format for a pipeline
is as follows:

[!] command | command2.. ]

The standard output dbmmands connected to the standard input@mmand2This connection is
performed before any redirections specified by the command (see Redirection below).

If the reserved woréiprecedes a pipeline, the exit status of that pipeline is the logical NOT of the exit
status of the last command. Otherwise, the status of the pipeline is the exit status of the last command. The
shell waits for all commands in the pipeline to terminate before returning a value.

Each command in a pipeline is executed as a separate process (i.e. in a subshell).
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Lists

A list is a sequence of one or more pipelines separated by one of the opegai®és or ||, and
optionally terminated by one of ;, &, onewline>.

Of these list operator&& has highest precedence, || has the next highest precedence, followed by ; and
&, which have equal precedence.

If a command is terminated by the control oper&idhe shell executes the command in the
background in a subshell. The shell does not wait for the command to finish. Commands separated by a ;
are executed sequentially; the shell waits for each command to terminate in turn.

The control operator&& and || denote AND lists and OR lists, respectivaly AND list has the
following form:

command&& command?2

Here,command2s executed if, and only ifommandeturns an exit status of zero. An OR list has the
following form:

command| command?2

Here,command2s executed if and only fommandeturns a nonzero exit status.

Compound Commands
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A compound commarid one of the following:
® (list)

list is executed in a subshell. Variable assignments and builtin commands that affect the shell’s
environment do not remain in effect after the command completes.

® {list; }
list is simply executed in the current shell environment. This is knowgesip command
® for name [ in word; ] do list ; done

The list of words following in is expanded, generating a list of items. The vanaivieis set to

each element of this list in turn, alist is executed each time. If word is omitted, the for
command executdist once for each positional parameter that is set (see Parameters below). The
exit status is the exit status of the last command, or zero if no commands were executed.

® casewordin [ pattern[ | pattern] ... )list ;; ] ... esac

A case command first expanasrd, and tries to match it against egiternin turn. When a

match is found, the correspondiigg is executed. After the first match, no subsequent matches
are attempted. The exit status is zero if no patterns are matches. Otherwise, it is the exit status of
the last command executedlist.

® if list thenlist [ elif list thenlist ] ... [ elsélist ] fi

The iflist is executed. If its exit status is zero, the thsris executed. Otherwise, each &t

is executed in turn, and if its exit status is zero, the correspondintisthisrexecuted and the
command completes. Otherwise, the dilgtds executed, if present. The exit status is the exit
status of the last command executed, or zero if no condition tested true.

® while list dolist done

until list do list done
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Comments

Quoting

Parameters
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The while command continuously executes thésdas long as the last commandigt returns

an exit status of zero. The until command is identical to the while command, except that the test
is negated; the dist is executed as long as the last commalhidtireturns a non-zero exit status.

The exit status of the while and until commands is the exit status of the lesttadonmand
executed, or zero if none was executed.

® [function ] name() { list; }

This defines a function namedme The body of the function is thist of commands between
{and }. Thislist is executed whenevaameis specified as the name of a simple command. The
exit status of a function is the exit status of the last command executed in the body. (See
Functions below.)

In a non-interactive shell, a word beginning wittauses that word and all remaining characters on that
line to be ignored.

Quotingis used to remove the special meaning of certain characters or words to the shell. Quoting can be
used to disable special treatment for special characters, to prevent reserved words from being recognized
as such, and to prevent parameter expansion.

Each of thanetacharacter$isted above under Definitions has special meaning to the shell and must be
guoted if they are to represent themselves. There are three quoting mechanisms: the escape character
single quotes, and double quotes.

A non-quoted backslask) {s theescape charactelt preserves the literal value of the next character that
follows, with the exception of <newline>. If a \<newline> pair appeatrs, it is treated as a line continuation
(that is, it is dectively ignored), if the backslash is non-quoted.

Enclosing characters in single quotes preserves the literal value of each character within the quotes.
A single quote may not occur between single quotes, even when preceded by a backslash.

Enclosing characters in double quotes preserves the literal value of all characters within the quotes,
with the exception d§,‘ , and \. The characters $ ancktain their special meaning within double quotes.

The backslash retains its special meaning only when followed by one of the following charactérs: $,

\, or <newline>. A double quote may be quoted within double quotes by preceding it with a backslash.

The special parametetaind @ have special meaning when in double quotes (see Parameters below).

A parametetis an entity that stores values, somewhat like a variable in a conventional programming
language. It can bereame a numberor one of the special characters listed below under Special
Parameters. For the shelburposes, @ariableis a parameter denoted bgame

A parameter is set if it has been assigned a value. The null string is a valid value. Once a variable is
set, it may be unset only by using tieset builtin command (see Shell Builtin Commands below).

A variable may be assigned to by a statement of the form

name=[value]
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If valueis not given, the variable is assigned the null stringzalliesundego tilde expansion, parameter

and variable expansion, command substitution, arithmetic expansion, and quote removal. If the variable
has its -i attribute set (see declare below in Shell Builtin Commands)ethesis subject to arithmetic
expansion even if the $[...] syntax does not apfdand splitting is not performed, with the exception of

$@ as explained below under Special Parameters. Pathname expansion is not performed.

Positional Parameters

A positional parameteis a parameter denoted by one or more digits, other than the single digit 0.
Positional parameters are assigned from the shglliments when it is invoked, and may be reassigned
using the set builtin command. The positional parameters are temporarily replaced when a shell function
is executed (see Functions below).

Special Parameters
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When a positional parameter consisting of more than a single digit is expanded, it must be enclosed
in braces (see Expansion below).

The shell treats several parameters specilifigse parameters may only be referenced; assignment
to them is not allowed.

*

Expands to the positional parameters, starting from one. When the expansion occurs within
double quotes, it expands to a single word with the value of each parameter separated by the first
character of the IFS special variable. That$s fs equivalent to “$&$2c...”, wherec is the first
character of the value of the IFS variable. If IFS is null or unset, the parameters are separated by
spaces.

@

Expands to the positional parameters, starting from one. When the expansion occurs within
double quotes, each parameter expands as a separate word. “$l@it is,equivalent to$1”

“$2” ... When there are no positional paramet$®,’ and$@ expand to nothing (i.e. they are
removed).

#

Expands to the number of positional parameters in decimal.

?

Expands to the status of the most recently executed foreground pipeline.

Expands to the current option flags as specified upon invocation, by the set builtin command, or
those set by the shell itself (such as the -i flag).

$

Expands to the process ID of the shell. In a () subshell, it expands to the process ID of the current
shell, not the subshell.

I
Expands to the process ID of the most recently executed background (asynchronous) command.
0
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Shell Variables
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Expands to the name of the shell or shell script. This is set at shell initialization. If bash is invoked
with a file of commands, $0 is set to the name of that file. Otherwise, it is set to the pathname
used to invoke bash, as given by argument zero.

Expands to the last argument to the previous command, after expansion. Also set to the full
pathname of each command executed and placed in the environment exported to that command.

The following variables are set by the shell:

PPID

The process ID of the shell’s parent.

PWD

The current working directory as set by the cd command.
OLDPWD

The previous working directory as set by the cd command.

REPLY

Set to the line of input read by the read builtin command when no arguments are supplied.
uiD

Expands to the user ID of the current user.

EUID

Expands to the effective user ID of the current user.

BASH

Expands to the full pathname used to invoke this instance of bash.
BASH_VERSION

Expands to the version number of this instance of bash.

SHLVL

Incremented by one each time an instance of bash is started.
RANDOM

Each time this parameter is referenced, a random integer is generated. The sequence of random
numbers may be initialized by assigning a value to RANDOM. If RANDOM is unset, it loses its
special properties, even if it is subsequently reset.

SECONDS

Each time this parameter is referenced, the number of seconds since shell invocation is returned.

If a value is assigned to SECONDS, the value returned upon subsequent references is the number
of seconds since the assignment plus the value assigned. If SECONDS is unset, it loses its special
properties, even if it is subsequently reset.

LINENO
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Each time this parameter is referenced, the shell substitutes a decimal number representing the
current sequential line number (starting with 1) within a script or function. When not in a script
or function, the value substituted is not guaranteed to be meaningful. When in a function, the
value is not the number of the source line that the command appears on (that information has
been lost by the time the function is executed), but is an approximation of the nursibgplef
commandgxecuted in the current function. If LINENO is unset, it loses its special properties,
even if it is subsequently reset.

OPTARG

The value of the last option argument processed by the getopts builtin command (see Shell
Builtin Commands below).

OPTIND

The index of the last option processed by the getopts builtin command (see Shell Builtin
Commands below).

The following variables are used by the shell. In some chasis assigns a default value to a variable;
these cases are noted below

IFS

Thelnternal Field Separatothat is used for word splitting after expansion and to split lines into
words with the read builtin command. The default value is:

<space><tab><newline>

PATH

The search path for commands. It is a colon-separated list of directories in which the shell looks
for commands (see Command Execution below). The default path is system-dependent, and is
set by the administrator who installs bash. A common value:

.:lusr/gnu/bin:/usr/local/bin:/usr/ucb:/bin:/usr/bin:/etc:/usr/etc
Note that in some circumstances, however, a leading ‘. in PATH can be a security hazard.

HOME
The home directory of the current user; the default argument for the cd builtin command.
CDPATH

The search path for the cd builtin command. This is a colon-separated list of directories in which
the shell looks for destination directories specified by the cd command. A sample value is:

~:lusr

ENV

If this parameter is set when bash is executing a shell script, its value is interpreted as a filename
containing commands to initialize the shell, as in .bashrc. The value of ENV is subjected to
parameter expansion, command substitution, and arithmetic expansion before being interpreted
as a pathname. PATH is not used to search for the resultant pathname.

MAIL

If this parameter is set to a filename and the MALIR variable is not set, bash informs the user
of the arrival of mail in the specified file.

MAILCHECK
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Specifies how often (in seconds) bash checks for mail. The default is 60 seconds. When it is time
to check for mail, the shell does so before prompting. If this variable is unset, the shell disables
mail checking.

MAILPATH

A colon-separated list of pathnames to be checked for mail. The message to be printed may be
specified by separating the pathname from the message with a ‘?’. $_ stands for the name of the
current mailfile. Example:

MAILPATH="/usr/spool/mail/bfox?"You have mail™\
:~/shell-mail?"$_ has mail!™”

Bash supplies a default value for this variable, but the location of the user mail files that it uses
is system dependent (e.g. /usr/spool/mail/SUSER).
MAIL_WARNING

If set, and a file that bash is checking for mail has been accessed since the last time it was
checked, the message “The mail in mailfile has been read” is printed.

PS1

The value of this parameter is expanded (see Prompting below) and used as the primary prompt
string. The default value is “bash\$ ”.

PS2

The value of this parameter is expanded like PS1 and used as the secondary prompt string. The
default is “>".

PS4

The value of this parameter is expanded like PS1 and the value is printed before each command
bash displays during an execution trace. The first character of PS4 is replicated multiple times,
as necessary, to indicate multiple levels of indirection. The default is “+ ".

NO_PROMPT_VARS

If set, the decoded prompt string does not undergo further expansion (see Prompting below).
HISTSIZE

The number of commands to remember in the command history (see History below).
HISTFILE

The name of the file in which command history is saved. (See History below.)
HISTFILESIZE

The maximum number of lines contained in the history file. When this variable is assigned a
value, the history file is truncated, if necessary, to contain no more than that number of lines.

OPTERR

If set to the value 1, bash displays error messages generated by the getopts builtin command (see
Shell Builtin Commands below). OPTERR is initialized to 1 each time the shell is invoked or a
shell script is executed.

PROMPT_COMMAND
If set, the value is executed as a command prior to issuing each primary prompt.
IGNOREEOF

ignoreeof
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Controls the action of the shell on receipt of an EOF character as the sole input. If set, the value
is the number of consecutive EOF characters typed before bash exits. If the variable exists but
does not have a numeric value, or has no value, the default value is 10. If it does not exist, EOF
signifies the end of input to the shell. This is only in effect for interactive shells.

HOSTTYPE

Automatically set to a string that uniquely describes the type of machine on which bash is
executing. The default is system-dependent.

TMOUT

If set to a value greater than zero, the value is interpreted as the number of seconds to wait for
input after issuing the primary prompt. Bash terminates after waiting for that number of seconds
if input does not arrive.

FCEDIT
The default editor for the fc builtin command.
FIGNORE

A colon-separated list of dikes to ignore when performing filename completion (see Readline
below). A filename whose suffix matches one of the entries in FIGNORE is excluded from the
list of matched filenames. A sample value is “.0:~".

notify

If set, bash reports terminated background jobs immediately, rather than waiting until before
printing the next primary prompt.

history_control

If set to a value ofgnorespaceit means don't enter lines which begin with a <space> on the
history list. If set to a value ajnoredupsit means dott’enter lines which match the last entered

line. If unset, or if set to any other value than those above, all lines read by the parser are saved
on the history list.

command_oriented_history

If set, bash attempts to save all lines of a multiple-line command in the same historylaatry
allows easy re-editing of multi-line commands.

glob_dot_filenames
If set, bash includes filenames beginning with a *.” in the results of pathname expansion.
allow_null_glob_expansion

If set, bash allows pathname patterns which match no files (see Pathname Expansion below) to
expand to a null string, rather than themselves.

histchars

The two characters which control history expansion and tokenization. The first character is the
history expansion charactehat is, the character which signals the start of a history expansion,
normally ‘. The second character is the character which signifies that the remainder of the line
is a comment, when found as the first character of a word.

nolinks

If set, the shell does not follow symbolic links when executing commands that change the current
working directory. It uses the physical directory structure instead. By default, bash follows the
logical chain of directories when performing commands such as cd.
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Expansion

Brace Expansion
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® hostname_completion_file

Contains the name of a file in the same format as /etc/hosts that should be read when the shell
needs to complete a hosthname. You can change the file interactively; the next time you want to
complete a hostname, bash adds the contents of the new file to the already existing database.

® noclobber

If set, bash does not overwrite an existing file with the >, >&, and <> redirection operators. This
variable may be overridden when creating output files by using the redirection operator >| instead
of > (see also the -C option to the set builtin command).

® auto_resume

This variable controls how the shell interacts with the user and job control. If this variable is set,
single word simple commands without redirections are treated as candidates for resumption of
an existing stopped job. There is no ambiguity allowed; if there is more than one job beginning
with the string typed, the job most recently accessed is selected.

® no_exit_on_failed_exec

If this variable exists, the shell does not exit if it cannot execute the file specified in the exec
command.

® cdable_vars

If this is set, an argument to the cd builtin command that is not a directory is assumed to be the
name of a variable whose value is the directory to change to.

® pushd_silent

If set, the pushd and popd builtin commands do not print the current directory stack after
successful execution.

Expansion is performed on the command line after it has been split into words. There are seven kinds
of expansion performedbrace expansigrilde expansionparameter and variable expansion
command substitutigarithmetic expansigrword splitting andpathname expansion

The order of expansions is: brace expansion, tilde expansion, parameter, variable, command, and
arithmetic substitution (done in a left-to-right fashion), word splitting, and pathname expansion.

Only brace expansion, word splitting, and pathname expansion can change the number of words of
the expansion; other expansions expand a single word to a single word. The single exception to this
is the expansion of$@” as explained above (see Parameters).

Brace expansiois a mechanism by which arbitrary strings may be generated. This mechanism is similar
topathname expansiohut the filenames generated need not exist. Patterns to be brace expanded take the
form of an optiongbreamble followed by a series of comma-separated strings between a pair of braces,
followed by an optiongbostambleThe preamble is appended to the beginning of each string contained
within the braces, and the postamble is then appended to the end of each resulting string, expanding left to
right.

Brace expansions may be nested. The results of each expanded string are not sorted; left to right
order is preserved. For exampdéd,c,b}e expands into ‘ade ace abe’.
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Brace expansion is performed before any other expansions, and any characters special to other
expansions are preserved in the result. It is strictly tex®ash does not apply any syntactic
interpretation to the context of the expansion or the text between the braces.

This construct is typically used as shorthand when the common prefix of the strings to be generated
is longer than in the above example:

mkdir /usr/local/src/bash/{old,new,dist,bugs}
or
chown root /usr/{ucb/{ex,edit},lib/{ex?.?* how_ex}}

Brace expansion introduces a slight incompatibility with traditional versiosts, ttie Bourne shell.

sh does not treat opening or closing braces specially when they appear as part of a word, and preserves them
in the output. Bash removes braces from words as a consequence of brace expansion. For example, a word
entered to sh as file{1,2} appears identically in the output. The same word is outputfitesXiteter

expansion by bash. If strict compatibility with sh is desired, start bash with the -nobraceexpansion flag (see
Options above) or disable brace expansion with the +o braceexpand option to the set command (see Shell
Builtin Commands below).

Tilde Expansion
If a word begins with a tilde characterT, all of the characters preceding the first slash (or all
characters, if there is no slash) are treated as a pdsgiblename If thislogin nameis the null string,
the tilde is replaced with the value of the parameter HOME. If HOME is unset, the home directory of the
user executing the shell is substituted instead.

If a ‘+' follows the tilde, the value of PWD is substituted. If a ‘-’ follows, the value of OLDPWD is used.

Each variable assignment is checked for unquoted instances of tildes follawirwgy b these cases,
tilde substitution is also performed. Consequentig may use pathnames with tildesAiIR,
MAILPATH, and CDRRTH, and the shell exports the expanded variables.

Parameter Expansion

The ‘$ character introduces parameter expansion, command substitution, or arithmetic expansion. The
parameter name or symbol to be expanded may be enclosed in braces, which are optional but serve to
protect the variable to be expanded from characters immediately following it which could be interpreted
as part of the name.

® ${paramete}

The value oparameteris substituted. The braces are required wisameteris a positional
parameter with more than one digit, or wipamameteris followed by a character which is not
to be interpreted as part of its name.

In each of the cases belomord is subject to tilde expansion, parameter expansion, command
substitution, and arithmetic expansion. Bash tests for a parameter that is unset or null; omitting the colon
results in a test only for a parameter that is unset.

® ${parameter-word}

Use Default Values. Ibarameteris unset or null, the expansionwbrd is substituted.
Otherwise, the value @farameteris substituted.

® ${parameter=word}

7-188 Book Title
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Assign Default Values. fparameteris unset or null, the expansionwbrd is assigned to
parameter The value oparameteris then substituted. Positional parameters and special
parameters may not be assigned to in this way.

® ${parameter?word}

Display error if null or unset. ffarameteris null or unset, the expansionwbrd (or a message
to that effect ifword is not present) is written to the standard error and the shell, if it is not
interactive, exits. Otherwise, the valuepairameteris substituted.

® ${parameter+word}

Use Alternate ®lue. Ifparameteitis null or unset, nothing is substituted, otherwise the expansion
of word is substituted.

® S${#paramete}

The length in characters of the valugafameteris substituted. Iparameteris * or @, the
length substituted is the length of * expanded within double quotes.

® ${parametetiword}
${parametett#word}

Theword is expanded to produce a pattern just as in pathname expansion. If the pattern matches

the beginning of the value parameteythen the expansion is the valuepafametemwith the
shortest matching pattern deleted (the “#” case) or the longest matching pattern deleted (the “##”
case).

® ${parametetoword}

${paramete#o% word}

Theword is expanded to produce a pattern just as in pathname expansion. If the pattern matches

a trailing portion of the value giarameterthen the expansion is the valugafametemwith the
shortest matching pattern deleted (the “%” case) or the longest matching pattern deleted (the
“%%" case).

Command Substitution
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Command substituticallows the output of a command to replace the command name. There are two
forms:

$( command

or

* command
Bash performs the expansion by executiognmandand replacing the command substitution with the
standard output of the command, with any trailing newlines deleted.

When the old-style backquote form of substitution is used, backslash retains its literal meaning
except when followed b$,* , or \. When using the &mmangiform, all characters between the
parentheses make up the command; none are treated specially

Command substitutions may be nested. To nest when using the old form, escape the inner
backquotes with backslashes.

If the substitution appears within double quotes, word splitting and pathname expansion are not
performed on the results.
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Arithmetic Expansion

Word Splitting

Arithmetic expansion allows the evaluation of an arithmetic expression and the substitution of the
result. The format for arithmetic expansion is:

$[ expression ]

Theexpressions treated as if it were within double quotes, but a double quote inside the braces is not
treated specialAll tokens in the expression undermparameter expansion, command substitution, and
guote removal. Arithmetic substitutions may be nested.

The evaluation is performed according to the rules listed below under Arithmetic Evaluation. If
expressiors invalid, bash prints a message indicating failure and no substitution occurs.

The shell scans the results of parameter expansion, command substitution, and arithmetic expansion
that did not occur within double quotes feord splitting

The shell treats each charactetk as a delimiteiand splits the results of the other expansions into
words on these characters. If the value of IFS is exactly

<space><tab><newline>

the default, then any sequencdk$ characters serves to delimit words; otherwise each occurrence of
an IFS character is treated as a delimiténe value of IFS is null, no word splitting occurs. IFS cannot be
unset.

"

Explicit null aguments (" or ") are retained. Implicit nullgwuments, resulting from the expansion
of parameterghat have no values, are removed.

Note that if no expansion occurs, no splitting is performed.

Pathname Expansion
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After word splitting,bash scans eawglord for the characters *, ?, and [, unless the -f flag has been set. If
one of these characters appears, then the word is regargedtasraand replaced with an alphabetically

sorted list of pathnames matching the pattern. If no matching pathnames are found, and the shell variable
allow_null_glob_expansion is unset, the word is left unchanged. If the variable is set, the word is removed
if no matches are found. When a pattern is used for pathname generation, the character “.” at the start of a
name or immediately following a slash must be matched expliaitkyss the shell variable

glob_dot_filenames is set. The slash character must always be matched ekptititgr cases, the “.”

character is not treated specially

The special pattern characters have the following meanings:

® *x

Matches any string, including the null string.

* 2
Matches any single character.

* [.]

Matches any one of the enclosed characters. A pair of characters separated by a minus sign
denotes aange any character lexically between those two characters, inclusive, is matched. If
the first character following the [ is a ! or a ” then any character not enclosed is matched. A - or
] may be matched by including it as the first or last character in the set.
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Quote Removal

Redirection

Redirecting Input

After the preceding expansions, all unquoted occurrences of the chavactarsl ” are removed.

Before a command is executed, its input and output magdirectedusing a special notation

interpreted by the shell. Redirection may also be used to open and close files for the current shell execution
environment. The following redirection operators may appear anywhes@ipke commandr may

precede or follow aommandRedirections are processed in the order they gpwarleft to right.

In the following descriptions, if the file descriptor number is omitted, and the first character of the
redirection operator is, the redirection refers to the standard input (file descriptor 0). If the first character
of the redirection operator is >, the redirection refers to the standard output (file descriptor 1).

The word that follows the redirection operator in the following descriptions is subjected to brace
expansion, tilde expansion, parameter expansion, command substitution, arithmetic expansion,
guote removal, and pathname expansion. If it expands to more than onéasgbreeports an error

Redirection of input causes the file whose name results from the expansiomd tf be opened for
reading on file descriptaor, or the standard input (file descriptor @) i not specified.

The general format for redirecting input is:

[n]<word

Redirecting Output

Redirection of output causes the file whose name results from the expansard tofbe opened for
writing on file descripton, or the standard output (file descriptor 1)ig not specified. If the file does not
exist it is created; if it does exist it is truncated to zero size.

The general format for redirecting output is:
[n]>word

If the redirection operator ps, then the variable noclobber is not consulted, and the file is created
regardless of the value of noclobber (see Slkelbbles above).

Appending Redirected Output

Redirection of output in this fashion causes the file whose name results from the expansion of word
to be opened for appending on file descriptar the standard output (file descriptor 1) i not
specified. If the file does not exist it is created.

The general format for appending output is:

[n]>>word

Redirecting Standard Output and Standard Error
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Bash allows both the standard output (file descriptor 1) and the standard error output (file descriptor 2) to
be redirected to the file whose name is the expansion of word with this construct.

There are two formats for redirecting standard output and standard error:

&>word
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Here Documents

and
>& word

Of the two forms, the first is preferred. This is semantically equivalent to
>word 2>&1

This type of redirection instructs the shell to read input from the current source until a line containing
only word (with no trailing blanks) is seen. All of the lines read up to that point are then used as the
standard input for a command.

The format of here-documents is as follows:
<<[-]word
here-document
delimiter

No parameter expansion, command substitution, pathname expansion, or arithmetic expansion is
performed orword. If any characters iword are quoted, the delimiter is the result of quote removal on
word, and the lines in the here-document are not expanded. Otherwise, all lines of the here-document are
subjected to parameter expansion, command substitution, and arithmetic expansion. In the latter case, the
pair \<newline> is ignored, and \ must be used to quote the characters \, $, and

If the redirection operator ts<-, then all leading tab characters are stripped from input lines and the line
containingdelimiter. This allowshere-documentgwithin shell scripts to be indented in a natural fashion.

Duplicating File Descriptors

The redirection operator
[n]<& word

is used to duplicate input file descriptorswtird expands to one or more digits, the file descriptor
denoted by is made to be a copy of that file descrigfarord evaluates to -, file descriptors closed.
If nis not specified, the standard input (file descriptor 0) is used.

The operator
[n]>& word

is used similarly to duplicate output file descriptors: i not specified, the standard output (file
descriptor 1) is used.

Opening File Descriptors for Reading and Writing
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The redirection operator
[n]<>word

causes the file whose name is the expansiavoal to be opened for both reading and writing on file
descriptomn, or as the standard input and standard outptsinot specified.

Note that the order of redirections is significant. For example, the command
Is >dirlist 2>&1

directs both standard output and standard error to thairikt, while the command
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Functions

Aliases
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Is 2>&1 >dirlist

directs only the standard output to filielist, because the standard error was duplicated as standard
output before the standard output was redirectdltst.

A shell function, defined as described above under Shell Graratoags a series of commands for
later execution. Howevgiunctions are executed in the context of the current shell; no new process
is created to interpret them (contrast this with the execution of a shell script). When a function is
executed, the guments to the function become the positional parameters during its execution. The
special parametét is updated to reflect the change. Positional parameter 0 is unchanged.

Variables local to the function may be declared withlahal builtin command. Ordinarilyariables
and their values are shared between the function and its caller

If the builtin command return is executed in a function, the function completes and execution
resumes with the next command after the function call. When a function completes, the values of
the positional parameters and the special parafieter restored to the values they had prior to
function execution.

Function names may be listed with the -f option todibelare or typeset builtin commands. Functions
may be exported so that subshells automatically have them defined with the -f option to the export builtin.

Functions may be recursive. No limit is imposed on the number of recursive calls.

The shell maintains a list eliasesthat may be set and unset with the alias and unalias builtin

commands. The first word of each command is checked to see if it has an alias. If so, that word is replaced
by the text of the alias. The alias name and the replacement text may contain any valid shell input, including
themetacharacterfisted above. The first word of the replacement text is tested for aliases, but a word that

is identical to an alias being expanded is not expanded a second time. This means that one may alias Is to
Is -F, for instance, and bash does not try to recursively expand the replacement text. If the last character of
the alias value isllank then the next command word following the alias is also checked for alias
expansion.

Aliases are created and listed with the alias command, and removed wittalire command.

There is no mechanism for using arguments in the replacement text, as in csh. If arguments are
needed, a shell function should be used.

The rules concerning the definition and use of aliases are somewhat corBasmglways reads at

least one complete line of input before executing any of the commands on that line. Aliases are expanded
when a command is read, not when it is executed. Therefore, an alias definition appearing on the same line
as another command does not tafecetintil the next line of input is read. This means that the commands
following the alias definition on that line are ndeefed by the new alias. This behavior is also an issue

when functions are executed. Aliases are expanded when the function definition is read, not when the
function is executed, because a function definition is itself a compound command. As a consequence,
aliases defined in a function are not available until after that function is execuedsdfe, always put

alias definitions on a separate line, and do not use alias in compound commands.

Aliases are not expanded when the shell is not interactive.

Note that for almost every purpose, aliases are superseded by shell functions.
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Job Control
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Job controlrefers to the ability to selectively stauuépeniithe execution of processes and continue
(resumétheir execution at a later point. A user typically employs this facility via an interactive interface
supplied jointly by the systemterminal driver and bash.

The shell associateg@b with each pipeline. It keeps a table of currently executing jobs, which may be
listed with the jobs command. When bash starts a job asynchronoushb@ekiggound, it prints a line
that looks like:

[1] 25647

indicating that this job is job number 1 and that the process ID of the single process in the job is
25647 .Bash uses theb abstraction as the basis for job control.

To facilitate the implementation of the user interface to job control, the system maintains the notion
of acurrent terminal pocess group IDMembers of this process group (processes whose process group
ID is equal to the current terminal process group ID) receive keyboard-generated signals such as SIGINT
These processes are said to be ifdieground Backgoundprocesses are those whose process group ID
differs from the terminal; such processes are immune to keyboard-generated signals. Only foreground
processes are allowed to read from or write to the terminal. Background processes which attempt to read
from (write to) the terminal are sent a SIGTTIN (SI®@Q) signal by the terminal drierhich, unless

caught, causes the process to stop.

If the operating system on whitlash is running supports job control, bash allows you to ugpihgr
thesuspendharacter (typically ~Z, Control-Z) while a process is running causes that process to be stopped
and returns you to bashyfing thedelayed suspentharacter (typically ~YControl-Y) causes the

process to be stopped when it attempts to read input from the terminal, and control to be returned to bash.
You may then manipulate the state of this job, using the bg command to continue it in the background, the
fg command to continue it in the foreground, or the kill command to kill it. A *Z talee$ mimediately

and has the additional siddeet of causing pending output and typeahead to be discarded.

There are a number of ways to refer to a job in the shell. The cha&raictieoduces a job name. Job
numbem may be referred to asrA job may also be referred to using a prefix of the name used to start

it, or using a substring that appears in its command line. For example, %ce refers to a stopped ce job. If a
prefix matches more than one job, bash reports anlésing %?ce, on the other hand, would refer to any

job containing the string ce in its command line. If the substring matches more than one job, bash reports
an error The symbols %% and %+ refer to the shelbtion of theurrent joly which is the last job

stopped while it was in the foreground. Tinevious jolmay be referenced using %-. In output pertaining

to jobs (e.g. the output of the jobs command), the current job is always flagged with a +, and the previous
job with a -.

Simply naming a job can be used to bring it into the foregrdids a synonym for “fg %1”, bringing
job 1 from the background into the foreground. Simil&#y1 &” resumes job 1 in the background,
equivalent to “bg %1".

The shell learns immediately whenever a job changes state. Noroaatywaits until it is about to
print a prompt before reporting changes in asj@tatus so as to not interrupt any other output. If the
variable notify is set, bash reports such changes immed{&eéyalso the -o notify option to the set builtin
command.)

If you attempt to exibash while jobs are stopped, the shell prints a message warningyaunay then
use the jobs command to inspect their status. If you do this, or try to exit again immediatete not
warned again, and the stopped jobs are terminated.
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Signals

Whenbash is interactive, it ignores SIGTERM (so #iltO does not kill an interactive shell), and
SIGINT is caught and handled (so thatit is interruptible). In all cases, bash ignores SIGQUWidb
control is in efect, bash ignores SIGTTIN, SIGDU, and SIGTSTP

Synchronous jobs started bgsh have signals set to the values inherited by the shell from its parent.
Background jobs (jobs started wéf) ignore SIGINT and SIGQUITCommands run as a result of
command substitution ignore the keyboard-generated job control signals SIGTTINCRIArd
SIGTSTP

Command Execution

Environment
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After a command has been split into words, if it results in a simple command and an optional list of
arguments, the following actions are taken.

If the command name contains no slashes, the shell attempts to locate it. If there exists a shell
function by that name, that function is invoked as described above in Functions. If the name does
not match a function, the shell searches for it in the list of shell builtins. If a match is found, that
builtin is invoked.

If the name is neither a shell function nor a builtin, and contains no slasshsearches each
element of the ATH for a directory containing an executable file by that name. If the search is
unsuccessful, the shell prints an error message and returns a nonzero exit status.

If the search is successful, or if the command name contains one or more slashes, the shell executes
the named program. gument0 is set to the name given, and the remainigignaents to the command
are set to the gnments given, if any

If this execution fails because the file is not in executable format, and the file is not a diieistory
assumed to beshell script a file containing shell commands. A subshell is spawned to execute it. This
subshell reinitializes itself, so that théeef is as if a new shell had been invoked to handle the script, with
the exception that the locations of commands remembered by the parent (see hash below under Shell
Builtin Commands) are retained by the child.

If the program is a file beginning with, the remainder of the first line specifies an interpreter for the
program. The shell executes the specified interpreter on operating systems that do not handle this
executable format themselves. Thguanents to the interpreter consist of a single optiogahaent
following the interpreter name on the first line of the program, followed by the name of the program,
followed by the commandguments, if any

When a program is invoked it is given an array of strings calledrthieonmentThis is a list of
name-valugairs, of the fornrmame-value

The shell allows you to manipulate the environment in several ways. On invocation, the shell scans
its own environment and creates a parameter for each name found, automatically marking it for
exportto child processes. Executed commands inherit the environmetxte anddeclare -x

commands allow parameters and functions to be added to and deleted from the environment. If the value
of a parameter in the environment is modified, the new value becomes part of the environment, replacing
the old. The environment inherited by any executed command consists of therstiglenvironment,

whose values may be modified in the shell, less any pairs removedinggteommand, plus any

additions, using thexport anddeclare -xcommands.
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Exit Status

Prompting

Readline
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The environment for angimple commandr function may be augmented temporarily by prefixing it
with parameter assignments, as described above in Parameters. These assignment sfatstroelyts af
the environment seen by that command.

If the -k flag is set (see treetbuiltin command below), theall parameter assignments are placed in the
environment for a command, not just those that precede the command name.

For the purposes of the shell, a command which exits with a zero exit status has succeeded. An exit
status of zero indicates success. A non-zero exit status indicates failure. When a command
terminates on a fatal signakash uses the value of 128gnalas the exit status.

Bash itself returns the exit status of the last command executed, unless a syntax error occurs, in which case
it exits with a non-zero value. See also the exit builtin command .below

When executing interactivelgash displays the primary prompt PS1 when it is ready to read a command,
and the secondary prompt PS2 when it needs more input to complete a command. Bash allows the prompt
to be customized by inserting a number of backslash-escaped special characters that are decoded as
follows:

® \t—thetime

® \d— the date

® \n—CRLF

® \s— the name of the shell, the basename of $0 (the portion following the final slash)
® \w — the current working directory

®* \W — the basename of the current working directory
® \u— the username of the current user

® \h— the hostname

® \#— the command number of this command

® \I —the history number of this command

® \$—ifthe efectiveUID iSO, a #, otherwise a $

® \nnn— character code in octal

® \\— a backslash

After the string is decoded, if the variabl® PROMPT YARS is not set, it is expanded via parameter
expansion, command substitution, arithmetic expansion, and word splitting.

This is the library that handles reading input when using an interactive shell, unless the
-nolineediting option is given. By default, the line editing commands are similar to theseaafs A
vi-style line editing interface is also available.
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In this section, themacsstyle notation is used to denote keystrokes. Control keys are denotéepy C-
e.g. Ch means ContradN. Similarly, meta keys are denoted bykdy so Mx means Meta-X. (On
keyboards without a meta kéf-x means ESE, i.e. press the Escape key therxtkey. The combination
M-C-x means ESC-Contrai-or press the Escape key then hold the Control key while pressinketine

The default key-bindings may be changed with-&inputrc file. Other programs that use this library
may add their own commands and bindings.

For example, placing

M-Control-u: universal-argument

or

C-Meta-u: universal-argument

into the~/.inputrc would make M-C-u execute the command univergahant.
The following symbolic character names are recognized:
RUBOUT, DEL, ESC, NEWLINE, SPACE, RETURN, LFD, TAB.
Placing

set editing-mode vi

into a~/.inputrc file causes bash to start with-#ike editing mode. The editing mode may be switched
during interactive use by using the -0 option to the set builtin command (see Shell Builtin Commands
below).

You can have readline use a single line for display, scrolling the input between the two borders by
placing

set horizontal-scroll-mode On
into a~/.inputrc file.

The following is a list of the names of the commands and the default key-strokes to get them.

Commands for Moving
® beginning-of-line (C-a)
Move to the start of the current line.
® end-of-line (C-e)
Move to the end of the line.
® forward-char C-f)
Move forward a character.
® backward-char (C-b)
Move back a character.
® forward-word (M-f)
Move forward to the end of the next word.
® backward-word (M-b)
Move back to the start of this, or the previous, word.

® clear-screen (C-I)
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Clear the screen leaving the current line at the top of the screen.

Commands for Manipulating the History

accept-line (Newline, Return)

Accept the line regardless of where the cursor is. If this line is non-empty, add it to the history
list according to the state of the history_control variable. If this line was a history line, then
restore the history line to its original state.

previous-history (C-p)

Fetch the previous command from the history list, moving back in the list.
next-history (C-n)

Fetch the next command from the history list, moving forward in the list.
beginning-of-history (M-<)

Move to the first line in the history, the first line entered.

end-of-history (M->)

Move to the end of the input history, i.e., the line you are entering.
reverse-search-history (C-r)

Search backward starting at the current line and moving ‘up’ through the history as necessary.
This is an incremental search.

forward-search-history (C-s)
Search forward starting at the current line and moving ‘down’ through the history as necessary.
shell-expand-line (M-C-e)

Expand the line the way the shell does when it reads it. This performs alias and history expansion.
See History below.

insert-last-argument (M-., M-_)
Insert the last argument to the previous command (the last word on the previous line).
operate-and-get-next (C-O)

Accept the current line for execution and fetch the next line relative to the current line from the
history file for editing.

Commands for Changing Text

delete-char (C-d)

Delete the character under the cursor. If the cursor is at the beginning of the line, and there are
no characters in the line, and the last character typed was not C-d, then return EOF.

backward-delete-char (Rubout)

Delete the character behind the cursor. A numeric arg says to kill the characters instead of
deleting them.

guoted-insert (C-g, C-v)

Add the next character that you type to the line verbatim. This is how to insert characters like
C-q, for example.
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® tab-insert (M-TAB)
Insert a tab character.
® self-insert(a, b, A, 1,1, ..)
Insert the character typed.
® transpose-chars (C-t)

Drag the character before point forward over the character at point. Point moves forward as well.
If point is at the end of the line, then transpose the two characters before point. Negative
arguments don’'t work.

® transpose-words (M-t)

Drag the word behind the cursor past the word in front of the cursor moving the cursor over that
word as well.

® upcase-word (M-u)

Uppercase the current (or following) worditka negative ument, do the previous word, but
do not move point.

® downcase-word (M-I)

Lowercase the current (or following) worditWa negative gument, do the previous word, but
do not move point.

® capitalize-word (M-c)

Capitalize the current (or following) word.itW a negative gument, do the previous word, but
do not move point.

Killing and Yanking
® ill-line (C-k)

Kill the text from the current cursor position to the end of the line. This saves the killed text on
the Kill-ring (see below).

® backward-kill-line

Kill backward to the beginning of the line. This is normally unbound, in favor of
unix-line-discard, which emulates the behavior of the standard Unix terminal driver.

® kill-word (M-d)

Kill from the cursor to the end of the current word, or if between words, to the end of the next
word.

® backward-kill-word #1-Rubout)

Kill the word behind the cursor.
® unix-line-discard (C-u)

Do what C-u used to do in Unix line input. We save the killed text on the kill-ring, though.
® unix-word-rubout C-w)

Do what C-w used to do in Unix line input. The killed text is saved on the kill-ring. This is
different than backward-kill-word because the word boundaries differ.

® yank (C-y)
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Yank the top of the kill ring into the buffer at point.

yank-pop (M-y)
Rotate the kill-ring, and yank the new top. Only works following yank or yank-pop.

Arguments

digit-argument (M-0, M-1, ..., M--)

Add this digit to the argument already accumulating, or start a new argument. M-- starts a
negative argument.

universal-argument

Do what C-u does in emacs. By default, this is hot bound to a key.

Completing

complete (TAB)

Attempt to perform completion on the text before pdiaish attempts completion treating the text

as avariable (if the text begins with $), username (if the text begins with ~), hostname (if the text begins
with @), or command (including aliases and functions) in turn. If none of these produces a match,
filename completion is attempted.

possible-completions (M-?)

List the possible completions of the text before point.

complete-filename (M-/)

Attempt filename completion on the text before point.
possible-filename-completions (C-x /)

List the possible completions of the text before point, treating it as a filename.
complete-username (M-~)

Attempt completion on the text before point, treating it as a username.
possible-username-completions (C-x ~)

List the possible completions of the text before point, treating it as a username.
complete-variable (M-$)

Attempt completion on the text before point, treating it as a shell variable.
possible-variable-completions (C-x $)

List the possible completions of the text before point, treating it as a shell variable.
complete-hostname (M-@)

Attempt completion on the text before point, treating it as a hostname.
possible-hostname-completions (C-x @)

List the possible completions of the text before point, treating it as a hostname.

Miscellaneous

abort (C-g)
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Abort the current editing command and ring the terminal’s bell.
® do-uppercase-version (M-a, M-b, ...)

Run the command that is bound to the uppercased key.
® prefix-meta (ESC)

Metafy the next character typed. This is for people without a meta key. ESC f is equivalent to
Meta-f.

® undo (C-)
Incremental undo, separately remembered for each line.
® revert-line (M-r)

Undo all changes made to this line. This is like typing the undo command enough times to get
back to the beginning.

® display-shell-version (C-x C-v)

Display version information about the current instance of bash.
® emacs-editing-mode (C-e)

When in vi editing mode, this causes a switch to emacs editing mode.
® vi-editing-mode (M-C-j or M-C-m)

When in emacs editing mode, this causes a switch to vi editing mode.

History

The shell supports a history expansion feature that is similar to the history expamrsionTins
section describes what syntax features are available.

History expansion is performed immediately after a complete line is read, before the shell breaks it
into words. It takes place in two parts. The first is determining which line from the previous history
to use during substitution. The second is to select portions of that line for inclusion into the current
one. The line selected from the previous history igtlemt and the portions of that line that are acted
upon arevords The line is broken into words in the same fashion as when reading input, so that several
English, or Unix, words surrounded by quotes are considered as one word. Only backslash (\) can quote
the history escape charactghich is! by default.

Event Designators
An event designator is a reference to a command line entry in the history list.
° |
Start a history substitution, except when followed by a <space>, <tab>, <newline>, =, or (.
e 1l
Refer to the previous command. This is a synonym for ‘I-1’.
® In
Refer to command line.
¢ In

Refer to the current command line mimus
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Word Designators

Modifiers
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® lIstring
Refer to the most recent command starting wfithng.
® 17string[?]

Refer to the most recent command contairsinong.

A : separates the event specification from the word desighatam be omitted if the word designator
begins with a ®, $, *, or %. ¥ds are numbered from the beginning of the line, with the first word being
denoted by a 0 (zero).

* #

The entire command line typed so far. This means the current command, not the previous
command, so it really isn’'t a word designator, and doesn’t belong in this section.

® 0 (zero)

The zeroth word. For the shell, this is the command word.
®n

Thenth word.
e AN

The first argument. That is, word 1.
* 3

The last argument.
* %

The word matched by the most recent ‘?string?’ search.
[ ] X_y

A range of words; ¥ abbreviates ‘Oy.

® *

All of the words but the zeroth. This is a synonym for ‘1-$'. It is not an error to use * if there is

just one word in the event; the empty string is returned in that case.

After the optional word designator, you can add a sequence of one or more of the following
modifiers, each preceded by:a *

® h

Remove a trailing pathname component, leaving only the head.
®r

Remove a trailing suffix of the formxxx’, leaving the basename.
® e

Remove all but the suffix.
*t
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Remove all leading pathname components, leaving the tail.

*p
Print the new command but do not execute it. This takes effect immediately, so it should be the
last specifier on the line.

Arithmetic Evaluation

The shell allows arithmetic expressions to be evaluated, under certain circumstanceddsee the
builtin command and Arithmetic Expansion). Evaluation is done in long integers with no check for
overflow though division by 0 is trapped and flagged as an &herfollowing list of operators is grouped
into levels of equal-precedence operators. The levels are listed in order of decreasing precedence.

unary minus
° |
logical NOT
[ ) * / %
multiplication, division, remainder
[ ) + -
addition, subtraction
® <=>=<>
comparison

o —=I=
equality and inequality

assignment

Shell variables are allowed as operands; parameter expansion is performed before the expression is
evaluated. The value of a parameter is coerced to a long integer within an expression. A shell
variable need not have its integer attribute turned on to be used in an expression.

Operators are evaluated in order of precedence. Subexpressions in parentheses are evaluated first
and may override the precedence rules above.

Shell Builtin Commands
® . [argument}

No effect; the command does nothing beyond exparatipgmentsand performing any
specified redirections. A zero exit code is returned.

®* filename
sourcefilename

Read and execute commands frilBnamein the current shell environment and return the exit
status of the last command executed ffdemame Pathnames in PATH are used to find the
directory containindilename if filenamedoes not contain a slash. The file searched fokitiP
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need not be executable. The current directory is searched if no file is foukidHnThe return
status is the status of the last command exited within the script (true if no commands are
executed), and falsefifenameis not found.

alias [namg=valugq ...]

alias with no arguments prints the list of aliases in the fame=valueon standard output.
When aguments are supplied, an alias is defined for aaatewhosevalueis given. A trailing
space invaluecauses the next word to be checked for alias substitution when the alias is
expanded. alias returns true unlesmmeis given for which no alias has been defined.

bg [jobspe¢

Placejobspedn the background, as if it had been started with obiEpeds not present, the
shell’s notion of theurrent jobis used.

bind [-lvd] [-g namé
bind -f filename
bind keysedunction-name

Display current readline key and function bindings, or bind a key sequence to a readline function
or macro. The binding syntax accepted is identical to that of .inputrc, but each binding must be
passed as a separate argument; e.g.

"\C-x\C-r": re-read-init-file’
Options, if supplied, have the following meanings:
IList the names of all readline functions
— v
List current function names and bindings
— -d
Dump function names and bindings in such a way that they can be re-read
— -f filename
Read key bindings froffilename
— -q function
Query about which keys invoke the nanfiedction
break [n]

Exit from within a for, while, or until loop. Ifiis specified, break levels.n must be >= 1. Ih
is greater than the number of enclosing loops, all enclosing loops are exited. The return value is
0 unless the shell is not executing a loop when break is executed.

builtin [ shell-builtin [argument}

Execute the specified shell builtin command, passagitmentsand return its exit status. This

is useful when you wish to define a function whose name is the same as a shell builtin, but need
the functionality of the builtin within the function itself. The cd builtin is commonly redefined

this way.

® cd [dir]
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Change the current directorydo. The variable HOME is the defadit. The variable CDRTH

defines the search path for the directory contaidinglternative directory names are separated

by a colon (:). A null directory name in CBPH is the same as the current directosy. “.”. If

dir begins with a slash (/), then CDPATH is not used. An argument of - is equivalent to
$OLDPWD. The return value is true if the directory was successfully changed; false otherwise.

command [-p] [commandarg ...]]

Runcommandwith args suppressing the normal shell function lookup. Only builtin commands
or commands found in thé\IPH are executed. If the -p option is given, the searcbdomand

is performed using a default value fé¥TM that is guaranteed to find all of the standard utilities.
An agument of -- disables option checking for the rest of tharaents. If an error occurred or
commandtannot be found, the exit status is 127. Otherwise, the exit status of the command
builtin is the exit status afommand

continue [n]

Resume the next iteration of the enclosingydrile, or until loop. I is specified, resume at the
nth enclosing loopn must be >= 1. Ifi is greater than the number of enclosing loops, the last
enclosing loop (the ‘top-level’ loop) is resumed. The return value is 0 unless the shell is not
executing a loop when continue is executed.

declare [-frxi] [namég=valud]
typeset [-frxi] [namé=valud]

Declare variables and/or give them attributes. Ihamesare given, then display the values of
variables instead.

—
Use function names only
— -

Make namegeadonly. These names cannot then be assigned values by subsequent
assignment statements.

— X
Mark namedor export to subsequent commands via the environment.

The variable is treated as an integer; arithmetic evaluation (see Arithmetic Evaluation ) is
performed when the variable is assigned a value.

Using + instead of ‘-’ turns dfthe attribute instead. When used in a function, ma&esedocal,
as with the local command.

dirs [-]

Display the list of currently remembered directories. Directories are added to the list with the
pushd command; the popd command moves back up through the list. The -l option produces a
longer listing; the default listing format uses a tilde to denote the home directory.

echo [-ne] prg ...]

Output theargs separated by spaces. If -n is specified, the trailing newline is suppressed. If the
-e option is given, interpretation of the following backslash-escaped characters is enabled:

\a — alert (bell)

\b — backspace

BASH Shell Reference 7-205



Copyright

7-206 Book Title

\c — suppress trailing newline

\f — form feed

\n — new line

\r — carriage return

\t — horizontal tab

\v — vertical tab

\\ — backslash

\nnn— the character whose ASCII codenisn (octal)
enable [-n] [name...]

Enable and disable builtin shell commands. This allows the execution of a disk command which
has the same name as a shell builtin without specifying a full pathname. If -n is usedmeach

is disabled; otherwis@amesare enabled. For example, to use the test foundTikihstead of

the shell builtin version, type enable -n test.

eval [arg ...]

Theargsare read and concatenated together into a single command. This command is then read
and executed by the shell, and its exit status is returned as the value of the eval command. If there
are noargs or only null arguments, eval returns true.

exec [[-Jcommandargument§

If commands specified, it replaces the shell. No new process is createdrgitmentdpecome

the arguments toommandIf the first argument is -, the shell places a dash in the zeroth arg
passed teommandThis is what login does. If the file cannot be executed for some reason, the
shell exits, unless the shell variable no_exit_on_failed_exec existsnthands not specified,

any redirections take effect in the current shell.

exit [n]
bye [n]

Cause the shell to exit with a status1off n is omitted, the exit status is that of the last command
executed. A trap on EXIT is executed before the shell terminates.

export [-npf] [ namg=word]] ...

The suppliedhamesare marked for automatic export to the environment of subsequently
executed commands. If the -f option is given rtamegefer to functions. If noamesare given,

or if the -p option is supplied, a list of all names that are exported in this shell is printed. The -n
option causes the export property to be removed from the named variables. An argument of --
disables option checking for the rest of thguanents. export returns an exit status of true unless
an illegal option is encountered.

fc [-e enamé[-nir] [ first] [las{]
fc -s [pat=rep] [cmd

Fix Command. In the first form, a range of commands fiicstto lastis selected from the

history list.First andlastmay be specified as a string (to locate the last command beginning with
that string) or as a number (an index into the history list, where a negative number is used as an
offset from the current command number)a#itis not specified it is set to the current command

for listing (so that fc -1 -10 prints the last 10 commands) arfidstootherwise. Iffirst is not

specified it is set to the previous command for editing and -16 for listing.
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The-n flag suppresses the command numbers when listing. The -r flag reverses the order of the
commands. If the -I flag is given, the commands are listed on standard output. Otherwise, the editor
given byenamads invoked on a file containing those commandsnémeis not given, the value of

the FCEDIT variable is used, and the value of EDIIif FCEDIT is not set. If neither variable is set,

vi is used. When editing is complete, the edited commands are echoed and executed.

In the second form, the command is re-executed after the substaldiorewis performed. A
useful alias to use with this is “r=fc -s”, so that typing “r cc” runs the last command beginning with “cc”
and typing “r" re-executes the last command.

fg [jobspet¢

Placejobspedn the foreground, and make it the current jolplspeds not present, the shall’
notion of thecurrent jobis used.

getoptsoptstring namdargg

getopts is used by shell procedures to parse positional pararoptetsngcontains the option

letters to be recognized; if a letter is followed by a colon, the option is expected to have an
argument, which should be separated from it by white space. Each time it is invoked, getopts
places the next option in the shell variaitdane initializing nameif it does not exist, and the

index of the next @ument to be processed into the variable OPTIND. OPTIND is initialized to

1 each time the shell or a shell script is invoked. When an option requires an argument, getopts
places that gument into the variable ORRG. The shell does not reset OPTIND automatically;

it must be manually reset between multiple calls to getopts within the same shell invocation if a
new set of parameters is to be used.

getopts can report errors in two ways. If the first characteptstringis a colonsilenterror

reporting is used. In normal operation diagnostic messages are printed when illegal options or
missing option ajuments are encountered. If the variable OPTERR is set to 0, no error message
is displayed, even if the first characteoptstringis not a colon.

If an illegal option is seemetopts places ? inftmmeand, if not silent, prints an error message and
unsets OPARG. If getopts is silent, the option character found is placed iARBTENd no diagnostic
message is printed.

If a required argument is not found, agedopts is not silent, a question mark (?) is placedine
OPTARG is unset, and a diagnostic message is printed. If getopts is silent, then a colon (:) is placed in
nameand OPARG is set to the option character found.

getopts normally parses the positional parameters, but if more arguments are gigsn in
getopts parses those instead. getopts returns true if an option, specified or unspecified, is found.
It returns false if the end of options is encountered or an error occurs.

hash [-r] [namé

For eaclname the full pathname of the command is determined and remembered. The -r option
causes the shell to fpet all remembered locations. If ngaments are given, information about
remembered commands is printed. Aguanent of -- disables option checking for the rest of the
arguments. The return status is true unlasanaeis not found or an illegal option is supplied.

help [patterr]

Display helpful information about builtin commandsp#tternis specified, help gives detailed
help on all commands matchipgttern otherwise a list of the builtins is printed.

history [n]

history -rwan [filenamé
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With no options, display the command history list with line numbers. Lines listed with with a *
have been modified. An argumentrdists only the lash lines. If a non-option argument is
supplied, it is used as the name of the history file; if not, the value of HISTFILE (default
~/.bash_history) is used. Options, if supplied, have the following meanings:

-a — Append the “new” history lines (history lines entered since the beginning of the current
bash session) to the history file

-n — Read the history lines not already read from the history file into the current history list.
These are lines appended to the history file since the beginning of the current bash session.

-r — read the contents of the history file and use them as the current history

-w — write the current history to the history file, overwriting the history file’s contents.
jobs [-Inp] [ jobspec... ]

jobs -x command args... |

The first form lists the active jobs. The -l option lists process IDs in addition to the normal
information; the -p option lists only the process ID of the job’s process group leader. The -n
option displays only jobs that have changed status since last notif@usgéds given, output

is restricted to information about that job.

If the -x option is supplied, jobs replaces gmlyspedound incommandr argswith the
corresponding process group ID, and exea@desmandassing iargs

kill [-s sigsped -sigspet[pid | jobspeg ...
kill -I [ signunj

Send the signal named bigspedo the processes namedlig or jobspecsigspeds either a

signal name such as SIGKILL or a signal numbesigépeds a signal name, the name is case
insensitive and may be given with or without the SIG prefigigépeds not present, then
SIGTERM is assumed. An argument of -| lists the signal names. If any arguments are supplied
when -l is given, the names of the specified signals are listedgAmant of -- disables option
checking for the rest of thegqarments. kill returns true if at least one signal was successfully sent,
or false if an error occurs.

let arg [arg ...]

Eacharg is an arithmetic expression to be evaluated (see Arithmetic Evaluation). If tasglast
evaluates to 0O, let returns 1; O is returned otherwise.

local [namé=valud]

Create a local variable namedme and assign ialue When local is used within a function, it
causes the variableameto have a visible scope restricted to that function and its childrigm. W

no operands, local writes a list of local variables to the standard output. It is an error to use local
when not within a function.

logout
Exit a login shell.
popd [+/-n]

Removes entries from the directory stack. With no arguments, removes the top directory from
the stack, and performs a cd to the new top directory.

+n — removes thath entry counting from the left of the list shown by dirs, starting with zero.
For example: popd +0 removes the first directory, popd +1 the second.
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-n — removes theth entry counting from the right of the list shown by dirs, starting with zero.
For example: popd -0 removes the last directory, popd -1 the next to last.

If the variablepushd_silent is unset and the popd command is successful, a dirs is performed as well.
pushddir
pushd +/1

Adds a directory to the top of the directory stack, or rotates the stack, making the new top of the
stack the current working directory. With no arguments, exchanges the top two directories.

+n — Rotates the stack so that titke directory (counting from the left of the list shown by dirs)
is at the top.

-n — Rotates the stack so that titk directory (counting from the right) is at the top.

dir — addddir to the directory stack at the top, making it the new current working directory.

If the variablepushd_silent is not set and the pushd command is successful, a dirs is performed as well.
pwd

Print the absolute pathname of the current working directory. The path printed contains no
symbolic links (but see the description of nolinks under Shell Variables above).

read [-r] [name...]

One line is read from the standard input, and the first word is assigned to the first name, the
second word to the second name, and so on, with leftover words assigned to the last name. Only
the characters in IFS are recognized as word delimiters. The return code is zero, unless
end-of-file is encountered. If the -r option is given, a backslash-newline pair is not ignored, and
the backslash is considered to be part of the line.

readonly [-pf] [name...]

The given names are marked readonly and the values of these names may not be changed by
subsequent assignment. If the -f option is supplied, the functions corresponding to the names are
so marked. If no guments are given, or if the -p option is supplied, a list of all readonly names

is printed. An argument of -- disables option checking for the rest of the arguments.

return [ n]

Causes a function to exit with the return value specified Hyn is omitted, the return status is

that of the last command executed in the function body. If used outside a function, but during
execution of a script by the . (source) command, it causes the shell to stop executing that script
and return eithem or the exit status of the last command executed within the script as the exit
status of the script.

set [-aefhknotuvxIdCH] [arg ...]

-a— Automatically mark variables which are modified or created for export to the environment
of subsequent commands.

-e — Exit immediately if aimple-comman@see Shell Grammar above) exits with a non-zero
status. The shell does not exit if the command that fails is part of an until or while loop, part of
an if statement, part of a && or || list, or if the commairdturn value is being inverted by means

of I.

-f — Disable pathname expansion.

-h — Locate and remember function commands as functions are defined. Function commands
are normally looked up when the function is executed.
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-k — All keyword arguments are placed in the environment for a command, not just those that
precede the command name.

-m — Monitor mode. Job control is enabled. This flag is on by default for interactive shells on
systems that support it (see Job Control above). Background processes run in a separate process
group and a line containing their exit status is printed upon their completion.

-n — Read commands but do not execute them. This may be used to check a shell script for
syntax errors. This is ignored for interactive shells.

-0 — option-name. The option-name can be one of the following:
— allexport

Same as -a.
— braceexpand

The shell performs curly brace expansion (see Brace Expansion above). This is on by
default.

— emacs
Use an emacs-style command line editing interface.
— errexit
Same as -e.
— histexpand
Same as -H.
— ignoreeof

The effect is as if the shell command IGNOREEOF=10 had been executed (see Shell
Variables above).

— monitor
Same as -m.
— noclobber
Same as -C.
— noexec
Same as -n.
— noglob
Same as -f.
— nohash
Same as -d.
— notify
The efect is as if the shell command notify= had been executed (see Shabl¥s above).
— nounset
Same as -u.
— verbose

Same as -v.
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— i
Use a vi-style command line editing interface.
— Xtrace
Same as -x.
If no option-namas supplied, the values of the current options are printed.
-t — Exit after reading and executing one command.

-u — Treat unset variables as an error when performing parameter expansion. If expansion is
attempted on an unset variable, the shell prints an error message, and, if not interactive, exits with
a non-zero status.

-v — Print shell input lines as they are read.

-X — After expanding each simple-command, bash displays the expanded value of PS4, followed
by the command and its expanded arguments.

-l — Save and restore the binding of name in a for name [in word] command (see Shell Grammar
above).

-d — Disable the hashing of commands that are looked up for execution. Normally, commands
are remembered in a hash table, and once found, do not have to be looked up again.

-C — The effect is as if the shell command noclobber= had been executed (see Shell Variables
above).

-H — Enable ! style history substitution. This flag is on by by default.

-- — If no arguments follow this flag, then the positional parameters are unset. Otherwise, the
positional parameters are set to the args, even if some of them begin with a -.

- — Signal the end of options, cause all remaining args to be assigned to the positional
parameters. The -x and -v options are turned off. If there are no args, the positional parameters
remain unchanged.

Using+ rather than - causes these flags to be turfithafflags can also be specified as options to an
invocation of the shell. The current set of flags may be found in $-. After the optibnesats are
processed, the remainingyarare treated as values for the positional parameters and are assigned, in
orderto $1, $2, ... $9. If no options ogarare supplied, all shell variables are printed. The return status
is always true unless an illegal option is encountered.

shift [n]

The positional parameters fram1 ... are renamed to $1 ...nlfs not given, it is assumed to be
1. The exit status is 1ifis greater than $#; otherwise 0.

suspend [-f]

Suspend the execution of this shell until it receives a SIGCONT signal. The -f option says not to
complain if this is a login shell; just suspend anyway.

testexpr
[ expr]

Return a status of O (true) or 1 (false) depending on the evaluation of the conditional expression
expr. Expressions may be unary or bindgyary expressions are often used to examine the status
of a file. There are string operators and numeric comparison operators as well.

— -bfile

True iffile exists and is block special.
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-cfile

True iffile exists and is character special.

-d file

True iffile exists and is a directory.

-efile

True iffile exists

-f file

True iffile exists and is a regular file.

-g file

True iffile exists and is set-group-id.

-k file

True iffile has its “sticky” bit set.

-L file

True iffile exists and is a symbolic link.

-p file

True iffile exists and is a named pipe.

-r file

True iffile exists and is readable.

-sfile

True iffile exists and has a size greater than zero.
-Sfile

True iffile exists and is a socket.

-t [fd]

True iffd is opened on a terminal.fll is omitted, it defaults to 1 (standard output).
-u file

True iffile exists and its set-user-id bit is set.

-w file

True iffile exists and is writeable.

-x file

True iffile exists and is executable.

-Ofile

True iffile exists and is owned by the effective user ID.
-G file

True iffile exists and is owned by the effective group ID.
filel -ntfile2

True iffilelis newer (according to modification date) tHide.
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— filel -otfile2

True iffilelis older tharfile2.
— filel -effile

True iffilel andfile2 have the same device and inode numbers.
— -z string

True if the length o$tring is zero.
— -nstring

string

True if the length o$tring is non-zero.
— stringl=string2

True if thestringsare equal.
— stringl!= string2

True if thestringsare not equal.
— lexpr

True ifexpris false.
— exprl-aexpr2

True if bothexprl AND expr2are true.
— exprl-oexpr2

True if eitherexprlOR expr2is true.
— argl OP arg2

OPis one of -eq, -ne, -It, -le, -gt, or -ge. These arithmetic binary operators returrargfe if

is equal, not-equal, less-than, less-thaegural, greater-than, or greater-than-or-equal than
arg2, respectivelyArgl andarg2 may be positive integers, negative integers, or the special
expression -string, which evaluates to the lengthsifing.

times

Print the accumulated user and system times for the shell and for processes run from the shell.

trap [arg] [sigspet

The commandrg is to be read and executed when the shell receives sigsigipsgclf arg is

absent or -, all specified signals are are reset to their original values (the values they had upon
entrance to the shell). If arg is the null string this signal is ignored by the shell and by the
commands it invokesigspeds either a signal name in <signal.h>, or a signal nunif@gspec

is EXIT (0) the commandrg is executed on exit from the shellittWno arguments, trap prints

the list of commands associated with each signal number. The - option causes the shell to print
a list of signal names and their corresponding numbers. An argument of -- disables option
checking for the rest of theqarments. Signals ignored upon entry to the shell cannot be trapped
or reset. Trapped signals are reset to their original values in a child process when it is created.
The return status is false if either then trap name or number is invalid; otherwise trap returns true.

type [-all] [-type | -path] [name...]

With no options, indicate how eanohmewould be interpreted if used as a command name. If
the -type flag is used, type prints a phrase which is oakasf keyword function builtin, orfile
if nameis an alias, shell reserved word, function, builtin, or disk file, respectl¥éte name is
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not found, then nothing is printed, and an exit status of false is returned. If the -path flag is used,
type either returns the name of the disk file that would be executathéwere specified as a
command name, or nothing if -type would not retiilm If a command is hashed, -path prints

the hashed value, not necessarily the file that appears first in PATH. If the -all flag is used, type
prints all of the places that contain an executable naraed This includes aliases and

functions, if and only if the -path flag is not also used. The table of hashed commands is not
consulted when using -all. type accepts -a, -t, and -p in place of -all, -type, and -path, respectively
An agument of -- disables option checking for the rest of tharaents. type returns true if any

of the arguments are found, false if none are found.

ulimit [-SHacdfmstpn [limit]]

ulimit provides control over the resources available to the shell and to processes started by it, on
systems that allow such control. The valuénoit can be a number in the unit specified for the
resource, or the value unlimited. The H and S options specify that the hard or soft limit is set for
the given resource. A hard limit cannot be increased once it is set; a soft limit may be increased
up to the value of the hard limit. If neither H nor S is specified, the command applies to the soft
limit. If limit is omitted, the current value of the soft limit of the resource is printed, unless the H
option is given. When more than one resource is specified, the limit name and unit is printed
before the value. Other options are interpreted as follows:

-a — all current limits are reported

-c — the maximum size of core files created

-d — the maximum size of a process’s data segment

-f — the maximum size of files created by the shell

-m — the maximum resident set size

-s — the maximum stack size

-t — the maximum amount of cpu time in seconds

-p — the pipe size in 512-byte blocks (this may not be set)

-n — the maximum number of open file descriptors (most systems do not allow this value to be
set, only displayed)

An argument of- disables option checking for the rest of ttgriarents. Ifimit is given, itis the new

value of the specified resource (the -a option is display only). If no option is given, then -f is assumed.
Values are in 1024-byte increments, except for -t, which is in seconds, and -p, which is in units of
512-byte blocks.

umask [-S] [modg

The user file-creation mask is settode If modebegins with a digit, it is interpreted as an octal
number; otherwise it is interpreted as a symbolic mode mask similar to that accepted by
chmod(1). Ifmodeis omitted, or if the -S option is supplied, the current value of the mask is
printed. The -S option causes the mask to be printed in symbolic form; the default output is an
octal number. An argument of -- disables option checking for the rest of the arguments.

unalias [name...]

Removenames from the list of defined aliases. The return value is true umndgssis not a
defined alias.

® unset [-fv] [name...]



See Also

For eaclhame remove the corresponding variablegiven the -f option, function. Angument

of -- disables option checking for the rest of the arguments. Note that PATH, IFS, PPID, PS1,
PS2, UID, and EUID cannot be unset. If any of RANDOM, SECONDS, or LINENO are unset,
they lose their special properties, even if they are subsequently reset. The exit status is true unless
the variablenamedoes not exist or is hon-unsettable.

® wait [n]

Wait for the specified process and report its termination stataay be a process ID or a job
specification; if a job spec is given, all processes in that job’s pipeline are waitedhfisrnift
given, all currently active child processes are waited for, and the return code is zero.

Invocation
A login shellis one whose first character ajament zero is a -, or one started with the -login flag.

An interactive shells one whose standard input and output are both connected to terminals (as
determined by isatty(3)), or one started with the -i flag. PS1 is set and $- includes i if bash is interactive,
allowing a way to test this state from a shell script or a startup file.

Login shells:
® Onlogin:
if /etc/profile exists, source it.
if ~/.bash_profile exists, source it,
else if ~/.bash_login exists, source it,
else if ~/.profile exists, source it.
¢ Onlogout:
if ~/.bash_logout exists, source it.
Non-login interactive shells:
® On startup:
if ~/.bashrc exists, source it.
Non-interactive shells:
® On startup:

if the environment variablENV is non-null, expand it and source the file it names.

See Also
The Gnu Readline Librarrian Fox

The Gnu History LibraryBrian Fox

A System V Compatible Implementation of 4.2BSD Job Cobaaid Lennert
How to wear weird pants for fun and proBtrian Fox

sh(1), ksh(1), csh(1)
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Files
/bin/bash — The bash executable
letc/profile — The system-wide initialization file, executed for login shells
~/.bash_profile — The personal initialization file, executed for login shells
~/.bashrc — The individual per-interactive-shell startup file
~/.inputrc — Individual Readline initialization file

Authors

Brian Fox, Free Software Foundation (primary author)
bfox@ai.MIT.Edu

Chet Ramey, Case Western Reserve University
chet@ins.CWRU.Edu

Bug Reports

If you find a bug irbash, you should report it. But first, you should make sure that it really is a bug, and
that it appears in the latest version of bash that you have.

Once you have determined that a bug actually exists, mail a bug report to
bash-maintainers@ai.MEdu. If you have a fix, you are welcome to mail that as well! Suggestions and
‘philosophical’ bug reports may be mailed to bug-bash@aiBdiT or posted to the Usenet newsgroup
gnu.bash.bug.

ALL bug reports should include:

® The version number dfash

® The hardware and operating system

® The compiler used to compile

® A description of the bug behavior

® A sshort script or ‘recipe’ which exercises the bug

Comments and bug reports concerning this manual page should be directed to
chet@ins.CWRU.Edu.

Bugs
It's too big and too slow.

There are some subtle differences betwesesh and traditional versions of sh, mostly because of the
POSIX specification.

Aliases are confusing in some uses.
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