CHAPTER

Maintaining the Router

This chapter provides maintenance procedures for the router, its processor modules, and its
replaceable spare partouf router is configured to your order and ready for installation and startup
when it leaves the factory. In the future, as your communication requirements change, you might
want or need to upgrade your system, add components, or change the initiarbaoivfiguration.

This chapter describes the procedures for installing, replacing, and reconfiguring interface
processors, and for adding and replacing internal system components and replaceable spares.
Software and microcode component upgrades require specific part numbers and other frequently
updated information; therefore, only basic replacement guidelines are included in this publication.

Note Detailed, up-to-date instructions (calleahfiguration notésare shipped with the
replacement parts, spare parts, FRUs, or upgrade kits.

The replaceable system componeatkifto two catgories: those that support online insertion and
remozal (OIR) and those that do not (requiring you to tufrihaf system pwer before replacement).
Because interface processors support OIR, you can remove and replace them while the system is
operating; however, you must shut down the system power before removing the RSP2 or accessing
the chassis interior.

This chapter contains information on the following:

® RSP2 and interface processor installation and configuration (general instructions for installing,
replacing, upgrading, and reconfiguring the processor modules and associated components and,
when necessary, instructions for using software configuration commands, and includes
information on configuring the high system availability [HSA] feature)

® Chassis component replacement (instructions for replacing the following components):
— Blower module
— Power supplies
— Card cage assembly

Warning Before performing any procedures in this chapter, review the section “Safety
Recommendations” in the chapter “Preparing for Installation” to help prevent problems.

Maintaining the Router 5-1



Installing and Configuring Processor Modules

Installing and Configuring Processor Modules

Allinterface processors support OIR, whichwBg/ou to install, remee, replace, and rearrange the
interface processors without turnind tfe system pwer. This feature is not supported for the RSP2
because it is required for system operation. When the system detects that aceipretessor has

been installed or remred, it automatically runs diagnostic and diseny routines, acknaledges the

presence or absence of the interface processor, and resumes system operation without any operator
intervention. This section provides installation and removal procedure for all interface processors.

This section also includes instructions for replacing spares on the interface processors and using
basic configuration commands that you may need when setting up new interfaces.

An EPROM component on each interface processor contains a default microcode image. New
features and enhancements to the system orantesfare often implemented in microcode upgrades.
The Cisco 7513 supports downloadable microcode for most maintenance upgrades, which enables
you to davnload n& microcode images remotely and store them in Flash meiYauncan then use
software commands to instruct the system to load a specific microcode image from Flash memory
or to load the default microcode image from Flash memory.

System software upgrades also can contain upgraded microcode images, which will load
automatically when the new software image is loaded. Although most upgrades support the
downloadable microcode feature and are digteéld on flopg disk or Flash memory card, some may
require FOM replacement. If replacement is necessafer to the section “Microcode Component
Replacement” in this chapter. Also, specific up-to-date replacement and configuration instructions
will be provided with the replacement component in the upgrade Kkit.

On the FSIP and MIP interface processors, you can replace a port adapter if one fails, and with
software commands you can change specific functions on the individual interfaces.

Online Insertion and Removal—An Overview

A

The OIR feature allows you to remove and replace interface processors while the system is
operating; you do not need to prepare or shwindbe system. All intesfce processors support OIR.
The RSP2, which is a required system component andaysinstalled in RSP slot 6 or 7, should
notbe removed and replaced without first shutting down the system.

Caution All interface processors support OIR; howeyer) must shut down the system before
removing or installing the RSR2vhich is a required system component. Réngan RSP2 while

the system is operating will cause the system to shut down or crash, and might damage or destroy
memory files.

Each RSP2 and interface processor contains a bus connector with which it connects to the system
backplane. Theus connector is a set of tiered pins, in three lengths. The pins send specific signals
to the system as they make contact with the backplane. The system assesses the signals it receives
and the order in which it receives them to determine wleaités occurring and what task it needs

to perform, such as reinitializingwenterfaces or shutting den remowed ones. & example, when

you insert an interface processor, the longest pins make contact with the backplane first, and the
shortest pins make contact last. The system recognizes the signals and the sequence in which it
receives them. The system expects to receive signals from the individual pins in this logical
sequence, and the ejector levers help to ensure that the pins mate in this sequence.

5-2 Cisco 7513 Hardware Installation and Maintenance



Installing and Configuring Processor Modules

When you remove or insert an interface processor, the backplane pins send signals to notify the
system, which then performs as follows:

1 Rapidly scans the backplane for configuration changes and does not reset any interfaces

2 Initializes all newly inserted interface processors, noting any removed interfaces and placing
them in the administratively shutdown state

3 Brings all preiously configured intedices on the inteaite processor back to the stateg/tivere
in when they were removed

Any newly inserted interfaces are put in the administratively shutdown state, as if they were
present (bt unconfigured) at boot time. If a similar intré processor type has been reinserted
into a slot, then its ports are configured and brought online up to the port count of the original
interface processor.

OIR functionality enables you to add, remove, or replace interface processors with the system
online, which preides a method that is seamless to end users on therkemaintains all routing
information, and ensures session preservation. When you insert a new interface processor, the
system runs a diagnostic test on the rgerfaces and compares them to thisting configuration.

If this initial diagnostic test fails, the system remains off line while it performs a second set of
diagnostic tests to determine whether or not the interface processor is faulty and if normal system
operation is possible.

If the second diagnostic test passes, which indicates that the system is operating normally and the
new interbce processor iaflty, the system resumes normal operatiohl®aes the ne interfaces
disabled. If the second diagnostic tesist the system crashes, which usually indicates that the ne
interface processor has created a problem on the bus and should be removed.

The system brings online only interfaces that match the current configuration and were previously
configured as up; all other intades require that you configure them withabefigure command.

On interface processors with multiple interfaces, only the interfaces that have already been
configured are brought on line.

For ekample, if you replace a single-PCA CIP with a dual-PCA Gl the preiously configured
interface is brought on line automatically; the new interface remains in the administratively
shutdown state until you configure it and bring it on line.

The function of the ejectorters (see the section“Online Insertion and Reatie-An Overview” in
this chapter) is to align and seat the card connectors in the backgldune 1 use the ejectorers
and insert the inteate processor properly can disrupt the order in which the pires coakact with
the backplane. Follow the FSIP installation and removal instructions carefully, and review the
following examples of incorrect insertion practices and results:

® Using the handle to force the interface processor all the way into the slot can pop the ejector
levers out of their springs. If you then try to use the ejecterseto seat the intexte processor,
the first layer of pins (which are already mated to the backplane) can disconnect and then remate
with the backplane, which the system interprets as a board failure.

® Using the handle to force or slam the irted processor all theay into the slot can also damage
the pins on the board connectors if they are not aligned properly with the backplane.

® When using the handle (rather than the ejector levers) to seat the interface processor in the
backplane, you may need to pull the irhed processor back out and push it iailgo align it
properly. Even if the connector pins are not damaged, the pins mating with and disconnecting
from the backplane will cause the system to interpret a board failure. Using the ejector levers
ensures that the board connector mates with the backplane in one continuous movement.
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® Using the handle to insert or remove an interface processor, or failing to push the ejector levers
to the full 90-degree position, can leave some (not all) of the connector pins mated to the
backplane, a state which will hang the system. Using the ejeetos lend making sure that yhe
are pushed fully into position ensures that all three layers of pins are mated with (or free from)
the backplane.

It is also important to use the ejectordes when remang an interéce processor to ensure that the
board connector pins disconnect from the backplane in the logical sequpecesd by the system.
Any RSP2 or intedce processor that is only partially connected to the backplane can hang.the b
Detailed steps for correctly performing OIR are included in theviiig procedures for installing
and removing interface processors.

Caution The RSP2 is a required system component; removing it without first shutting down the

A system will cause an abrupt system shutdown and can damage or destroy memory files. To remove
or replace the RSP2, first shut down all system power, then follow the same removal and insertion
procedures (following) that you would for OIR to ensure that the processor module is properly
seated.

Note Place removed processor modules in the collapsible, black-cardboard board racks that were
provided with your packing material, as shown in Figure 5-1.

Figure 5-1 Board Rack with Processor Modules
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Tools Required

You will need a numbet Phillips or 3/16-inch flat-blade sevdriver to remwe ary blank interbce
processor carriers (fillers) and to tighten the captive installation screws that secure the interface
processor in its slot. (Most interface processor carriers use slotted screws, but some were
manufctured with Phillips scres.) Whenegr you handle inteaice processors, use a wrist strap or
other grounding device to prevent ESD damage. (See the section “Preventing Electrostatic
Discharge Damage” in the chapter “Preparing for Installation.”)

Removing Interface Processors

Following are detailed steps for removing interface processors and successfully performing OIR.
Refer to Figure 5-2, which shows the functional details of the ejector levers, which you must use
properly when inserting or removing interface processors.

To remove an interface processor, follow these steps:

Step1 Attach an ESD-preventive strap between you and an unpainted surface on the chassis.

Note The procedure to remevthe RSP2 is identical to that for an inked processor, except that
you must turn dfchassis power before reming the RSP2. Because the RSP2 is a required chassis
component, it does not support OIR.

Step 2  If you will not immediately reinstall the intexfe processor you are revitgy, or if there is
not enough slack in the natvk interface cables to rerae the interice processor without
straining the cables, disconnect any cables attached to the interface ports.

Step 3 You must pull processor modules straight out of the slot. Ensure that there are no
obstructions that will prevent you from doing so, such as a power strip on a rack post,
network connection dédces attached to adjacent inté processors, oxtensive cabling
in front of the processor slots.

Step 4 Use a screwdrir to loosen the capt installation scres at the both ends of the intace
processor. (See Figure 5-2a.)

Step5 Place your thumbs on the ejector levers on both ends of the interface processor (see
Figure5-2c) and simultaneously pull them both catd/to release the intexfe processor
from the backplane connector.

Step 6 Grasp the interface processor handle with one hand and place your other hand under the
carrier to support it. Pull the interface processor straight out of the slot keeping it at a
90-degree orientation to the backplane. (See Figure 5-3.)

Step 7 Place the removed interface processor on an antistatic mat or immediately install it in
another slot.

Step 8 If the slot is to remain empty, install a blank interface processor filler (MAS-7KBLANK)
or a blank RSP filler (MAS-RSPBLANK) to keep dust out of the chassis, to maintain
proper air flow through the interface processor compartment, and to maintain the EMI
integrity of the system.

Caution Always install blank interface processor fillers in empty interface processor slots to
maintain the proper flow of cooling air through the chassis.
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Note Interface processor fillers do not fit into the RSP slots, which require RSP fillers
(MAS-RSPBLANK=). One RSP filler is shipped with each single-RSP2 system.

Figure 5-2 Ejector Levers and Captive Installation Screws
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Installing Interface Processors
You can install an integite processor in gof the 11 interdice processor slots, numberethfbugh
5 and 8 through 12, from left to right, viewing the chassis from the interface processor end. (See
Figurel-6.) Slots 6 and 7 can containlyan RSP2. &llowing are installation steps for the incé
processors, which support OIR and can be removed and installed while the system is operating.

Caution To prevent system and network problems, you must turn off the chassis power before
removing or installing an RSP2. After the chassis power has been turned off, the installation
procedure is the same as the following steps for interface processors.

Figure 5-3 Handling an Interface Processor during Installation

H1355a

n Caution Handle interfce processors by the handles and carrier edges only¢énpESD damage.

Step1 Choose a slot for the new interface processor and ensure that there is enough clearance to
accommodate any interface equipment that you will connect directly to the interface
processor ports. (For example, 10BASE-T Ethernet transceivers that connect directly to
EIP ports may be wider than the interface processor and can obstruct connections on
adjacent interface processors.)

Step 2 Interface processors are secured with two captive installation screws. Use a number 1
Phillips or a 1/4-inch flat-blade screwdriver to loosen the two captive installation screws
and remove the intexte processor filler (or thaisting interice processor) from the slot
to be filled.

Step 3 Hold the interface processor handle with one hand, and place your other hand under the
carrier to support it. (See Figure 5-3.) Avoid touching the board.
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Step 4

Step 5

Step 6

Step 7
Step 8
Step 9

Place the back of the interface processor in the slot and align the carrier guides along the
sides of the interface processor with the grooves in the top and bottom of the slot. (See
Figure 5-2a.)

While keeping the integice processor at a 90giee orientation to the backplane, carefully
slide the interface processor into the slot until the interface processor faceplate makes
contact with the ejector levers. (See Figure 5-2b.)

Using your thumbs, simultaneously push both ejector levers inward until they push the
interface processor completely into the slot. The ejecterseshould be in approximately
the same orientation as the interface processor faceplate. (See Figure 5-2c.)

Use a screwdriver to tighten both of the captive installation screws.
Attach network interface cables or other devices to the interface ports.
Check the status of the interfaces as follows:

® |Ifthis installation is a replacement inteck processpuse theshow interfacesor show
controllers [typd command to verify that the system has acknowledged the new
interfaces and brought them up.

® |f the interfaces are new, use ttanfigure command or theetup command facility to
configure the new interface(s). This does not have to be done immediately, but the
interfaces will not be available until you configure them.

Note Always use the ejectonMers when installing or reming processor modules. A module that
is partially seated in the backplane will cause the system to hang and subsequently crash.

Sample Screen Display for OIR

When you rema® and replace intea€e processors, the systemyides status messages across the
console screen. The messages are only informational. In the following sample display, the events
logged by the system show that an EIP was removed from slot O; the system reinitialized the
remaining interface processors, and marked the EIP that was removed from slot® a¥hen

the EIP was reinserted, the system marked the interfacgsagsin.

Router#

%O0IR-6-REMCARD: Card removed from slot 0, interfaces disabled
%LINK-5-CHANGED: Interface Ethernet0/1, changed state to administratively down
%LINK-5-CHANGED: Interface Ethernet0/5, changed state to administratively down

Router#

%OIR-6-INSCARD: Card inserted in slot 0, interfaces administratively shut down
%LINK-5-CHANGED: Interface Ethernet0/1, changed state to up
%LINK-5-CHANGED: Interface Ethernet0/5, changed state to up
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Microcode Component Replacement

Each interaice processor contains deft microcode (firmare), which is an image of board-specific
software instructions on a single EPROM on each board. Microcode operates with the system
software and controls features and functions that are unique to an interface processor type. New
features and enhancements to the system orantssfare often implemented in microcode upgrades.

Although each processor type contains the latest available microcode version (in ROM) when it
leaves the factory, updated microcode images are periodically distributed with system software
images to enable new features, improve performance, or fix bugs in earlier versions. The latest
available microcode version for each interface processor type is bundled with each new system
software maintenance upgrade; thmbled images are distuted as a single image on flopgisk

or a Flash memory card.

Although most upgrades support the downloadable microcode feature, some images may require
EPROM replacement. If necessary, use the following instructions to replace an interface processor
EPROM in case Flash memory is damaged or otherwise not available, or to change the default
microcode on a board foraother reason. The replacement procedures are the same for each board
with the exception of the FSIP, which uses a PLCC-type package for the microcode.

You must use a PLCC extractor to remove the FSIP microcode component. (See Figure 5-4.) You
cannot use a small flat-blade screwdriver to pry it out of the socket as with the older type of ICs. A
PLCC IC does not have legs or pins that plug into the socket; instead, the contacts are on the sides
of the IC and along the inner sides of the sbcWhen the IC is seated in the saiglithe top of the

IC is flush with the top of the socket. Forcing a small screwdriver or other tool between the IC and
the sides of the socket to pry out the IC will damage the component or the socket or both, and you
will have to replace them.

Figure 5-4 Removing a Microcode Component from a PLCC-Type Package
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Tools Required
You need the following tools to replace the microcode component:

® Chip extractor or puller (you need a PLCC-type extractor to remove the FSIP component)
® Antistatic mat or foam pad

® ESD-preventive strap (a disposable wriststrap is included in microcode upgrade kits)

Replacing a Microcode EPROM

Following are the steps for replacing a microcode EPROM on any interface processor. Refer to the
illustrations of the indiidual interfice processors in the section “Inéed Processors” in the chapter
“Product Overview” for socket locations.

Caution Handle interface processors by the handles and carrier edges only, and always use a
A grounding strap to prevent ESD damage.

Step 1 If you are replacing the component on an interface processor, check the state of each
interface before removing the interface processor, and note any that are shut down.

Step 2 Follow the steps in to remove the interface processor from the chassis. If you perform the
replacement close enough to the chassis to avoid straining the interface cables attached to
the interface processor (if any), leave the cables connected. Otherwise, label the cables
before disconnecting them to avoid crossing them later.

Step 3 Place the removed interface processor on an antistatic mat or foam.

Step 4 Locate the microcode component; refer to the appropriateangegrocessor illustrations
in the chapter “Product Overview” for socket locations. Following are the socket
designators for each interface processor:

¢ AlIP: U111

® CIP: U37 (contains the microcode boot image; the entire microcode image is contained
in the software/microcode bundle)

¢ EIP: U101
¢ FEIP: U37
¢ FIP:U23

¢® FSIP: U811
¢ HIP: U133
¢* MIP: U4l

¢* TRIP: U41

Step 5 Note the orientation of the notch on the existing microcode component so that you can
install the new component with the same orientation.

Step 6 Use a chip or PLCC-type extractor to remove the microcode component from the socket.
Place the removed component on antistatic foam or into an antistatic bag.

Step 7 Insert the new microcode component in the socket with the notched end in the same
orientation as the previous component.

5-10 Cisco 7513 Hardware Installation and Maintenance



Installing and Configuring Processor Modules

Step 8 To replace the interface processor, follow the steps in the section “Installing Interface
Processors” in this chapter.

Step 9 \Verify that the enabled LED on the interface processor goes on and remains on. If it does
not, immediately use the ejectovées to eject the inteate processor and reinstall it in the
slot.

Step 10 Connect any network interface cables that were removed.

Step 11 If the system power is OFF, turn it back ON.

Verifying the Microcode Version

The system automatically reloads the microcode when you insert an interface processor online or
restart the system. The system default is to load the EPROM-based microcode for all processor
types. Howeverbecause microcode upgrades are usually diséibas files to be stored and loaded

from Flash memory, the system may be configured to bypass the EPROM-based microcode for a
particular processor type, and load an image from a Flash memaory file instead. (This can be true for
any or all processor types.) To determine whether the interface processor you just upgraded is
loading the new EPROM-based microcode or an image from Flash memory, isshevthe

controllers cyBuscommand. The first line of the status display for each adenbrocessor displays

the currently loaded and running microcode version for that particular processor type.

The following example shows that the EIP in slot O is running EIP Microcode Version 10.0:

Router# show cont cybus

(display text omitted)

EIP 0, hardware version 5.1, microcode version 10.0

Interface O - Ethernet0/0, station addr 0000.0c02.d0ec (bia 0000.0c02.d0cc)
(display text omitted)

If the microcode grsion in the display is ddrent from the ®RM version you just installed, use the
microcode card-typerom configuration command to change the configuration so the system loads
the ROM microcode for that processor typearify that the new microcode version is loading from
ROM and, if necessary, correct the configuration with the following steps:

Step 1 Verify that the system boots correctly. If the enabled LED on the RSP2 or interface
processor does not go on, repeat the steps in the preceding section “Replacing a Microcode
EPROM.”

® Ensure that the ROM is installed with the notch at the correct end and that none of the
pins are bent.

® |If a pin is bent, remove the ROM, straighten the pin, and try the installation again.

Step 2 Check the state of the interfaces with the LEDs and verify that the interfaces return to the
same state they were in before you removed the interface processor (some may have been
shut down).

Step 3 Enter theshow controller cybuscommand to display the status of the RSP2 and all
interface processors.

Step 4 If the display indicates that the new EPROM-based microcode image is the currently
running microcode version, your installation is complete. If a different (older) version is
displayed, the microcode is still loading from a Flash memory file. Proceed with the
following steps to configure the EPROM-based microcode to load.
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Step 5

Step 6

Step 7

Step 8

Enable the privileged level of the EXEC command interpreter (which usually requires a
password) and enter the configuration mode from the terminal:

Router> enable
Password:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Enter the commanmhicrocode card-typerom to negte the instruction to load from Flash
memory then issue thmicrocode reloadcommand to reload the microcode with the/ne
instructions. The follwing example shes the command used to load EIP microcode from
ROM:

Router(config)# microcode eip rom
Router(config)# microcode reload

Pres<Ctrl-Z (*Z) to return to the system prompt, andeséwrite) the ne configuration to
memory with thecopy running-config startup-configcommand.

Router(config)# 4

Router# copy running-config startup-config
[OK]

Router#

Enter theshow controller cybuscommand again. The first line of the display for the
interface processor (and for all intace processors of the same type) should/she nev
ROM microcode version.

The replacement procedure is complete. If the enabled indicator does not go on after a second
installation attempt, or if any of the interfaces fail to return to their previous state, refer to the
troubleshooting procedures in the chapter “Troubleshooting the Installation.”
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Configuring the RSP2

This section describes the following maintenance aspects of the RSP2:
® |nstalling and removing a Flash memory card

® Making changes to the software configuration register

® Replacing DRAM SIMMs

Installing and Removing a Flash Memory Card

It might become necessary for you to replace or install a Flash memory card in your RSP2. The RSP2
has tvo PCMCIA slots: Slot 0 (bottom) and Slot 1 (top). (See Figubeon the follaving page.) The
following procedure is generic and can be used for a Flash memory card in either slot position.

Note Insert the Flash memory card with the Flash label in the direction of the arrow, which is
adjacent to the PCMCIA slots. This arrow points to the right as shown in Figure 5-5. The Flash
memory card is keyed. If it is inserted incorrectly, the appropriate ejector button (shown in
Figure 5-5b) will not pop out.

Following is the procedure for installing and removing a Flash memory card:
Step1 Connect an ESD-preventive strap between you and an unpainted chassis surface.

Step 2 Face the front panel of the RSP2 (which should appear asmshd-igure 5-5a), and hold
the Flash memory card with the connector end of the card toward the slot and the Flash
label to the right (in the direction of the arrow shown in Figure 5-5).

Step 3 Insert the card into the appropriate slot until the card completely seats in the connector at
the back of the slot and the eject button pops out toward you. (See Figuréds-bibs)
attempt to force the card past this point.

Note The Flash memory card does not insert all thg inside the RSP2; a portion of the card will
remain outside of the slot.
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Step 4 To eject a card, press the appropriate ejector button. (See Figure 5-5c.)

Step5 Remove the card from the slot and place it in an antistatic bag to protect it.

Note Use only Intel Series 2+ Flash memory cards.

Figure 5-5 Installing and Removing a Flash Memory Card
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Making Changes to the Software Configuration Register
This section describes the software (virtual) configuration register that is used with the RSP2.

Following is the information included in this section:

® Software configuration register settings

® Explanation of boot field

® Changing configuration register settings

® Software configuration register bit meanings

® Default boot filenames

® Software configuration register settings for broadcast address destination
® System console terminal baud-rate settings

® Enabling booting from Flash memory

® Copying to Flash memory

Note Software configuration register setting changes take effdgafter the system is restarted.

Software Configuration Register Settings

Settings for the 16-bit software configuration register are written into the NVRAM. Following are
some reasons for changing the software configuration register settings:

® Select a boot source and default boot filename.

® Enable or disable the Break function.

® Control broadcast addresses.

® Set the console terminal baud rate.

® |Load operating software from Flash memory.

® Enable booting from a Trivial File Transfer Protocol (TFTP) server.

® Recover a lost password.

® Manually boot the system using theommand at the bootstrap program prompt.

® Force the router to boot automatically from the system bootstrapaseflyoot image) or from
its defwult system image in onboard Flash memanyl read anboot systemcommands that are
stored in the configuration file in NVRAM.

If the router finds ndoot systemcommands, it uses the configuration register value to form a
filename for a default system image that it attempts to boot from a network server. (See
Table 5-3.)

Table5-1 lists the meaning of each of the s@ftesconfiguration memory bits, anable5-2 defines
the boot field.

register settings might be combinations of settings and not just the individual settings listed in
Table 5-1. For example, the factory default value of 0x0101 is a combination of settings.

g Caution To avoid confusion and possibly halting the router, remember that valid configuration
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Table 5-1 Software Configuration Register Bit Meanings

Bit Number ! Hexadecimal Meaning

00 to 03 0x0000 to 0xO00F  Boot field (see Table 5-2)

06 0x0040 Causes system software to ignore NVRAM contents
07 0x0080 OEM bit enabléd

08 0x0100 Break disabled

09 0x0200 Use secondary bootstrap

10 0x0400 Internet Protocol (IP) broadcast with all zeros

11to 12 0x0800 to 0x1000  Console line speed (default is 9600 baud)

13 0x2000 Boot default Flash software if network boot fails

14 0x4000 IP broadcasts do not have network numbers

15 0x8000 Enable diagnostic messages and ignore NVRAM contents

1. The factory default value for the configuration register is 0x0101. This value is a combination of the following:
bit 8 = 0x0100 and bits 00 through 03 = 0x0001 (see Table 5-2).
2. OEM = original equipment manufacturer.

Table 5-2 Explanation of Boot Field (Software Configuration Register Bits 00 to 03)

Boot Field Meaning

00 Stays at the system bootstrap prompt
01 Boots the first system image in onboard Flash memory
02 to OF Specifies a default netboot filename

Enables boot system commands that override the default netboot filename

Changing Settings
To change the configuration register while running the system software, follow these steps:

Step1 Enter theenablecommand and your password to enter privileged level, as follows:

Router> enable
Password:
Router#

Step 2 At the privileged-level system prompt (router #), enter the comroaafidure terminal.
You will be prompted as shown in the following example:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Step 3 To set the contents of the configuration register, enteraiig-registervalue
configuration command whevalueis a hexadecimal number preceded by 0x
(see Table 5-1), as in the following:

Router(config)# config-register 0x value

Step 4 Exit the configuration mode by enteri@grl-Z . The new value settings will be saved to
memory; howeverthe nev settings do not takefect until the system softave is reloaded
by rebooting the router.
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Step 5 To display the configurationgester \alue currently in ééct and the &lue that will be used
at the n&t reload, enter thehow versionEXEC command. Thealue will be displayed on
the last line of the screen display, as in the example following:

Configuration register is 0x141 (will be 0x101 at next reload)
Step 6 Reboot the router. The new value takes effect. Configuration register changes take effect

only when the server restarts, such as when you switch the power off and on or when you
issue aeload command from the console.

Bit Meanings

The lowest four bits of the software configuration register (bits 3, 2, 1, and 0) fobnahield.

(See Table 5-2.) The boot field specifies a number in binary form. If you set the boot field value to
0, you must boot the operating system manually by enteringdbmmand at the bootstrap prompt

as follows:

rommon1> b [tftp] flash filename

Definitions of the varioub command options follow:

® b—Boots the default system software image from onboard Flash memory

® b flash—Boots the first file in onboard Flash memory

® b slotO: flename—Boots the fildilenamefrom the Flash memory card in PCMCIA Slot 0
® b slotl: flename—Boots the fildilenamefrom the Flash memory card in PCMCIA Slot 1
® b filename [host}-Boots from servehostusing TFTP

® b flash: [flename}—Boots the fildilenamefrom onboard Flash memory

For more information about the[tftp ] flash filenamecommand, refer to theet of router products
configuration publications.

If you set the boot field value tix2throughOxF, and there is a valid system boot command stored

in the configuration file, then the router boots the system software as directed by that value. If you
set the boot field to grother bit pattern, the router uses the resulting number to fornaaltdedot
filename for netbooting. (See Table 5-3.)

In the following example, the software configuratiogiseer is set to boot the router from onboard
Flash memory and to ignore Break at the next reboot of the router:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)# config-register 0x102

Router(config)# boot system flash [filename]
Router(config)# "z
Router#

The serer creates a daflt boot filename as part of the automatic configuration processtsnT
the boot filename, the senvstarts with the name cisco and adds the octalaqut of the boot field
number a typhen, and the processtype name. dble5-3 lists the defult boot filenames or actions
for the processor.

Note A boot systenconfiguration command in the router configuration in NVRAMroides the
default netboot filename.
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Table 5-3 Default Boot Filenames

Action/File Name Bit3 Bit2 Bitl Bit0

Bootstrap mode 0 0 0

Default software 0
cisco2-RSP 0
cisco3-RSP 0
cisco4-RSP 0
cisco5-RSP 0
cisco6-RSP 0
cisco7-RSP 0
1
1
1
1
1
1
1
1

Ciscol0-RSP
ciscoll-RSP
Ciscol2-RSP
ciscol3-RSP
ciscol4-RSP
Ciscol5-RSP
Cisco16-RSP
ciscol7-RSP

r|lr|r|r|o|lo|lo|lo|lr|kr|r|rRr|lo|o|o
r|lr|o|lo|lr|r|lo|lo|lr|r|lo|lo|r|r]|O
r|lo|lr|o|lr|o|lr|o|lr|lo|lr|lo|r|lolr]|o

Bit 8 controls the console Breakk Setting bit 8 (thedctory defult) causes the processor to ignore
the console Break keClearing bit 8 causes the processor to interpret the Begafkska command

to force the system into the bootstrap monttoereby halting normal operation. A break can be sent
in the first 60 seconds while the system reboots, regardless of the configuration settings.

Bit 9 controls the secondary bootstrap program function. Setting bit 9 causes the system to use the
secondary bootstrap; clearing bit 9 causes the system to ignore the secondary bootstrap. The
secondary bootstrap program is used for system debugging and diagnostics.

Bit 10 controls the host portion of the IP broadcast address. Setting bit 10 causes the processor to
use all zeros; clearing bit 10 (trectory dedult) causes the processor to use all ones. Bit 10 interacts
with bit 14, which controls the network and subnet portions of the broadcast address. Table 5-4
shows the combined effect of bits 10 and 14.

Table 5-4 Configuration Register Settings for Broadcast Address Destination

Bit14 Bit10 Address (<net> <host>)

Off Off <ones> <ones>
Off On <zeros> <zeros>
On On <net> <zeros>
On Off <net> <ones>

Bits 11 and 12 in the configuratiorgister determine the baud rate of the console termiable -5
shows the bit settings for the four available baud rates. (The factory-set default baud rate is 9600.)
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Table 5-5 System Console Terminal Baud Rate Settings

Baud Bit12 Bit11l

9600 0 0
4800 0 1
1200 1 0
2400 1 1

Bit 13 determines the server response to a bootload failure. Setting bit 13 causes the server to load
operating software from Flash memory after five unsuccessful attempts to load a boot file from the
network. Clearing bit 13 causes the sarto continue attempting to load a boot file from the ngktw
indefinitely. By factory default, bit 13 is cleared to O.

Enabling Booting from Flash Memory

To enable booting from Flash memgsgt configuration ggster bits 3, 2, 1, and 0 to alue between
2 and 15 in conjunction with tHeoot system flasHfilename]configuration command.

To enter configuration mode while in the system software image and to specify a Flash memory
filename from which to boot, enter thenfigure terminal command at the enable prompt, as
follows:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)# boot system flash [ filename ]

To disable Break and enable theot system flasicommand, enter theonfig-register command
with the value shown in the following example:

Router(config)# config-reg 0x2102
Router(config)# nZ
Router#

Copying to Flash Memory

Copying a new image to Flash memory might be required whenever a new image or maintenance
release becomes available. Yaannotcopy a new image into Flash memory while the system is
running from Flash memory.

Use the commancdopy tftp:filename] bootflash|slotO | slotl ]:filenamefor the copy procedure,
wheretftp: filenamds the source of the file antbotflash|slotO|slotl]:filenameis the destination
in onboard Flash memory or on either of the Flash memory cards.

An example of theopy tftp: filenamecommand follows:

Router# copy tftp:myfilel slotO:myfilel

20575008 bytes available on device slot0, proceed? [confirm]
Address or name of remote host [1.1.1.1]?

Loading new.image from 1.1.1.1 (via Ethernet1/0): 1IN
I AR

CCCCCCCCCCCCCCCCCCrTrrrreececeeceeceeeceecececececececececeecececececececececeecccececccececccecccecececececcececececcececcce
CCCCCCCCCCCCCCCCrrrreeceeeceecececeeeceececeeceececeececececcececececcceccececececccecccececccececececcececececcececcece
CCCCCCCCCCCLCCCrrreeeececeeceececeeceeeceeceececeeceececccecccececccecccececccecccececccecccececceccececcceccececce

Router#
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Note In the preceding example, the exclamation points (!!!) appear as the file is downloaded and
the “C” characters signify calculation of the checksum, which &rification that the file has been
correctly downloaded to the Flash memory card.

Following are additional commands related to the Flash memory on the RSP2 and on PCMCIA
cards. (The following example assumes you are currently in PCMCIA slot 0.) You can determine
which PCMCIA slot you are accessing using piael command as follows:

Router# pwd
slot0

You can move between Flash memory media usingdtdootflash| slotO | slotl] command as
follows:

Router# cd slotO0
slot0

Router# cd slotl
Router# pwd
slotl

You can list the directory of any Flash memory media usingithgbootflash|slotO | slot1]
command as follows:

Router# dir

-#- -length- ----- date/time------ name

1 4601977 May 19 1994 09:42:19 myfilel

6 679 May 19 1994 05:43:56 todays—config
71 May 19 1994 09:54:53 funl

You can delete a file from any Flash memory media usinddtetecommand as follows:

Router# delete slotO:funl

Router#  dir

-#- -length- ----- date/time------ name

1 4601977 May 19 1994 09:42:19 myfilel

6 679 May 19 1994 05:43:56 todays—config

Files that are deleted are simply marked as deleted, but still occupy space in Flash memory. The
squeezecommand removes them permanently, and pushes all other undeleted files together to
eliminate spaces between them.

Following is the syntax of thequeezecommand:

Router# squeeze slotO:

All deleted files will be removed, proceed? [confirm]
Squeeze operation may take a while, proceed? [confirm]
ebESZ

To prevent loss of data due to suddemnveo loss, the “squeezed” data is temporarilyesido another
location of Flash memory, which is specially used by the system.

In the preceding command display output, the character “e” means this special location has been
erased (which must be performed beforgarite operation). The character “b” means that the data
that is about to be written to this special location has been temporarily copied. The character “E”
signifies that the sector whichag/temporarily occupied by the data has been erased. The character
“S” signifies that the data was written to its permanent location in Flash memory.

Thesqueezeeommand operatioreleps a log of which of these functions has been performed so that
on sudden power failure, it can come back to the right place and continue with the process. The
character “Z" means this log was erased after the succesgsfedézecommand operation.
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The configuration mgister setting 0x2101 tells the system to boot thaudefmage (the first image)

from onboard Flash memory, but doex reset the Break disable or check for a default netboot
filename. The configuration register setting 0x2102 tells the system to boot from Flash memory if
netboot fails, disable Break, and check for a default netboot filename. For more information on the
copy tftp: filenamdg bootflash|slotO|slot1]:filenamecommand, and other related commands, refer

to theRouter Products Command Referepablication.

Recovering a Lost Password
An overview of recovering a lost password follows:

® Enter theshow versioncommand to note the existing software configuration register value.

® Break to the bootstrap program prompt.

® Change the configuration register to ignore NVRAM.

Note A key to recoering a lost passwd is to set the configurationgister so that the contents of
NVRAM are ignored (0x0040), allowing you to see your password.

® Enter privileged level in the system EXEC.

® Enter theshow startup-configuration command to display the enable password.

® Change the configuration register value back to its original setting.

To recover a lost password, follow these procedures.

Step 1
Step 2

Step 3

Step 4

Step 5

Attach an ASCII terminal to the router console port, which is located on the rear panel.

Configure the terminal to operate at 9600 baud, 8 data bits, no parity, 2 stop bits (or to
whatever settings the router is set).

Enter theshow versioncommand to display theisting configuration rgister value. Note
this value for later use in Step 13.

If Break is disabled, power cycle the router. (To power cycle, turn off the router, wait five
seconds, and then turn it on again.) If Break is enabled on the router, press the Break key
or send a break ("[) and then proceed to Step 5.

Within 60 seconds of turning on the router, press the Break key. This action causes the
terminal to display the bootstrap program prompt:

rommon 1>
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Step 6 Set the configuration register to ignore the configuration file information as follows:

rommon 1> confreg

Configuration Summary
enabled are:
console baud: 9600
boot: image specified by the boot system command
or default to : cisco2-RSP

do you wish to change the configuration? y/n [n]: y
enable “diagnostic mode™? y/n [n]:

enable “use net in IP bcast address”? y/n [n]:

enable “load rom after netbootfails™? y/n [n]:

enable “use all zero broadcast"? y/n [n]:

enable “break/abort has effect?” y/n [n]:

enable “ignore system config info?” [n]: y

change console baud rate? y/n [n]:

change boot characteristics? y/n [n]

Configuration Summary
enabled are:
console baud: 9600
boot: image specified by the boot system command
or default to : cisco2-RSP

do you wish to change the configuration? y/n [n]
You must reset or power cycle for the new config to take effect

Step 7 Initialize the router by entering theeommand as follows:
rommon1l> i
The router will power cycle, the configuration register will be set to ignore the

configuration file, and the router will boot the boot system image and prompt you with the
system configuration dialog as follows:

--- System Configuration Dialog ---
Step 8 Enternoin response to the system configuration dialog prompts until thevioicsystem
message is displayed:

Press RETURN to get started!

Step 9 PressReturn. After some interface information, the prompt appears as follows:

Router >
Step 10 Enter theenablecommand to enter the enabled mode. The prompt changes to the
following:

Router #
Step 11 Enter theshow configurationEXEC command to display the enable password in the
configuration file.

Step 12 Enter theconfigure terminal command at the EXEC prompioi are prompted as folis:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Step 13 Using theconfig-registerOx<value> command, change the configuration register value
back to its original value (noted from Step 3) or change it to a value of 0x0101 (factory
default).
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Replacing SIMMs

Step 14 EXxit the configuration mode by enteri@grl-Z .

Step 15 Reboot the router and enable it using the recovered password.

The system DRAM resides on up to four single in-line memory modules (SIMMSs) on the RSP2. The
default DRAM configuration is 181B. This section preides the steps for increasing the amount of
DRAM by replacing the SIMMs with SIMMs that you obtain from an approved vendor.

Note You must use SIMMs that you obtain from an approved vendor; otherwise, Cisco Systems
cannot ensure proper operation. To ensure that you obtain the latest available product and vendor
information, contact one of the sources listed in the section “Obtaieigical Assistance” in the
preface “About This Manual.”

Although the SIMM specifications are defined in the maciufrers’ part numbers, the SIMMs must
meet the following requirements:

®* DRAM SIMMs must be obtained from an approved vendor.
¢ Minimum speed is 60 nanoseconds (ns).

® Maximum height is one inch.

Parts and Tools Required

You need the folling parts and tools to replace SIMMs. If you need additional equipment, contact
a customer service representative for ordering information.

® Medium flat-blade and numb&rPhillips screvdriver to loosen the capt installation scres on
the chassis cover and RSP2

® 60-ns, one-inch high SIMMs from an approved vendor

® ESD-preventive wrist strap and antistatic mat or pad for the removed RSP2
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The DRAM SIMM sockets are U33 and U21 for Bank 0, and U12 and U4 for Bank 1. The default
DRAM configuration is 16 MB (two 8-MB SIMMs in Bank 0). (See Figure 5-6.)

Figure 5-6 RSP2 DRAM SIMMs

Bus connector

<——CPU

¢ ROM monitor
(boot ROM)
< NVRAM

Flash memory Flash memory  Auxiliary port Console port
card (PCMCIA) SIMM holder
slots

Note The total number of memory devices per SIMM differs for each manufacturer. The SIMMs
in the follawing illustrations are generic representations of the actual DRAM SIMMs for your RSP2.
To be assured that you are using the correct SIMMs, refer to the specific part or product numbers
indicated in the approved vendor list (AVL) on CIO and by your DRAM upgrade requirements.

Before proceeding, ensure that you have met the following prerequisites:
® You have the proper tools and ESD-prevention equipment available.

® You have tw or four SIMMs of an appked type and speed that you obtained from an &pgro
vendor.
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To upgrade DRAM, you install SIMMs in one or both DRAM SIMM banks. Table 5-6 lists the
various configurations of DRAM SIMMs that ang#lable to you. This information is alseadlable
on CIO. Note which banks are used given the combinations of available SIMM sizes and the
maximum DRAM you require. The onboard, default Flash memory is 8 MB.

Table 5-6 DRAM SIMM Configurations

DRAM Bank 0 Quantity DRAM Bank 1  Quantity Total DRAM  Product Names

U33 and U21 2,8-MB SIMMs  U12 and U4 - 16 MB MEM-RSP-16M=
U33 and U21 2,16-MB SIMMs U12 and U4 - 32 MB MEM-RSP-32M=
U33 and U21 2,32-MB SIMMs U122 and U4 - 64 MB MEM-RSP-64M=
U33 and U21 2,32-MB SIMMs U112 and U4 2,32-MB SIMMs 128 MB MEM-RSP-128M=

Caution

To prexent DRAM errors, each DRAM bamkustcontain no less than saSIMMs of the

same type. Also, you must install either two SIMMs in Bank O or four SIMMs in both banks. You
shouldnotinstall two SIMMs and Bank 1 with no SIMMs in Bank 0; Bank 0 must always contain
two SIMMs

Removing SIMMs

Place removed SIMMs on an antistatic mat and store them in an antistatic bag. You can use the
SIMMs that you remove in compatible equipment. To prevent ESD damage, handle SIMMs by the
card edges only.

Follow these steps to remove the existing SIMMs:

Step 1
Step 2
Step 3
Step 4

Step 5

Step 6

Turn OFF the system power. To channel ESD voltages to ground, ground the chassis.
Attach an ESD-preventive wrist strap between you and an unpainted chassis surface.
Disconnect the console and auxiliary cables from the RSP2.

Referring to Figuré-2 in the section “Renwving Interface Processdriosen the capie
installation screws on the RSP2 and remove it from the chassis.

Place the RSP2 on an antistatic mat or pad, and ensure that you are wearing an antistatic
device, such as a wrist strap. Position the RSP2 so that the handle is away from you, and
the edge connector is toward you; this is the opposite of the position shown in Figure 5-6.

Locate SIMMs. The DRAM SIMMs occupy U21 and U33 in Bank 0, and U12 and U4 in
Bank 1. (See Figure 5-6.)
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Step 7 Release the spring clips from the SIMM that you want to remove and release the SIMM
from the socket. (See Figure 5-7.)

Figure 5-7 Releasing the SIMM Spring Clips

Pull the tabs away with

your thumbs, bracing your

forefingers against the
Faceplate edge of posts. Raise the SIMM
the system card to a vertical position.

|

UL ¢

DRAM SIMM card

0000 0000 §—
0ooo  0ooo g

~
—
o
I
T

Step 8 When both ends of the SIMM are released from the socket, grasp the ends of the SIMM
with your thumb and forefinger and pull the SIMM completely out of the socket. Handle
the edges of the SIMM only; avoid touching the memory module or pins, and the metal
traces, or fingers, along the socket edge.

Step 9 Place the SIMM in an antistatic bag to protect it from ESD damage.
Step 10 Repeat Steps 7 through 9 for the remaining SIMMSs, as required for your upgrade.

This completes the SIMM reraal procedure. Proceed to thexhsection to install the meSIMMs.
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Installing SIMMs

SIMMs are sensitie components that are susceptible to ESD damage. Handle SIMMs by the edges
only; avoid touching the memory modules, pins, or traces (the firgfatsalong the connector
edge of the SIMM).(See Figure 5-8.)

Figure 5-8 Handling a SIMM
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Caution Handle SIMMs by the card edges only. SIMMs are sensitive components that can be
shorted by mishandling.

Follow these steps to install the new SIMMs:

Step1 With the RSP2 in the same orientation as the preceding procedure (with the handle away
from you and the edge connectowérd you), install the first SIMM in the scatkfarthest
from you. Then install the last SIMM in the socket closest to you.

Step 2 Remove a new SIMM from the antistatic bag.

Caution To preent DRAM errors, each DRAM bamkustcontain no less than sw5IMMs of the
same type. Also, you must install either two SIMMs in Bank O or four SIMMs in both banks. You
shouldnotinstall two SIMMs in Bank 1 with no SIMMs in Bank 0; Bank 0 mustays contain tw
SIMMs.

Step 3 Hold the SIMM component side up, with the connector edge (the metal fingers) closest to
you.

Step 4 Hold the sides of the SIMM between your thumb and middle finger, with your forefinger
against the far edge, opposite the connector edge. (See Figure 5-8.)

Step 5 Tiltthe SIMM to approximately the same angle as theeioahkd insert the entire connector
edge into the socket.

Caution When inserting SIMMSs, use firnubnot excessie pressure. If you damage a seickou
will have to return the RSP2 to the factory for repair.

Step 6 Gently push the SIMM into the socket until the spring clips snap over the ends of the
SIMM. If necessary, rock the SIMM gently back and forth to seat it properly.

Step 7 Repeat Steps 2 through 6 for the remaining SIMMSs.
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Step 8 When all SIMMs are installed, check all alignment hole® (@w each SIMM), and ensure
that the spring retainer is visible. If it is not, the SIMM is not seated proffeaty SIMM
appears misaligned, carefully remove it and reseat it in the socket. Push the SIMM firmly
back into the socket until the retainer springs snap into place.

This completes the SIMM replacement procedure.

To replace the RSP2 in the chassis, proceed to the section “Installing Interface Processors” in this
chapter and then restart the system for an installation check.

If the systemdils to boot properlyor if the console terminal displays a checksum or memory; error
check the following:

® Ensure that all SIMMs are installed correcthnecessaryshut davn the system and rewe the
RSP2. Check the SIMMs by looking straight down on them and then at eye level. The SIMMs
should all be aligned at the same angle and the same height when properly installed. If a SIMM
appears to stick out, or rest in the socket at a different angle from the others, remove the SIMM
and reinsert it. Then replace the RSP2 and reboot the system for another installation check.

® Each DRAM SIMM bank must contain SIMMs of the same size and speed, or the system will
not operate. SIMMs must be 60 ns or faster. The speed is silkscreened along one edge of the
SIMM.

If after several attempts the system fails to restart properly, contact a service representative for
assistance. Before you call, make note of any error messages, unusual LED states, or any other
indications that might help solve the problem.

Note The time required for the system to initialize varies with different router configurations.
Routers with 128 MB of DRAM will take longer to boot than those with 16 MB of DRAM.
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Configuring the High System Availability (HSA) Feature

The RSP2 supports high system availability (HSA), which is a new feature in Cisco internetwork
Operating System (Cisco I0S) Release 11.1(2) or later (or a Ciscorageta ersion of Release
11.1]2]), which allows two RSP2s to be used simultaneously in a Cisco 7513 router.

One RSP2 operates as systaasterand the other RSP2 operates as the sysi#m which takes
over if the master RSP2 fails. Figure 5-9 shows a Cisco 7513 with two RSP2s installed.

Figure 5-9 Cisco 7513 with Two RSP2s
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The HSA feature requires that the boot read-only memory (ROM) device be updated to Version
11.1(2) or later. New RSP2s are shipping with this new boot ROM version; however, to check the
boot ROM Eystem Bootstrgpversion currently running on your RSP2, useshew version

command and check the boot ROM’s version number as follows:

Router# sh version
(display text omitted)
System Bootstrap, Version 11.1(2)

Caution To ensure that the slave RSP2 will operate properly with the full system configuration,

A should the master RSP2eg fail, the slae RSP2 should ka the same DRAM configuration as the
master RSP2. In addition, removing the system master RSP2, while the system is operating, will
cause the system to crash; however, the systiémeload with the slave RSP2 as the new system
master. To prevent any system probledusnotremove the system master RSP2 while the system
is operating.

Using the Y-Cables for Console and Auxiliary Connections
For systems with two RSP2s installed (one as master and one as slave in RSP slots 6 and 7, using
the HSA feature), you can simultaneously connect to both console or auxiliary ports using a special
Y-cable. RSP2 dafilts as the system masters if only one is installed. Figafeshavs the console
Y-cable and Figure 5-11 shows the auxiliary Y-cable.

Figure 5-10 Console Y-Cable
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Figure 5-11 Auxiliary Y-Cable
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Configuring HSA Operation

High system availability (HSA) (available with Cisco 10S Release 11.1[2] or later) refers to how
quickly your router returns to an operational status afteilaré occurs. You can install two RSP2
cards in a single router to improve system availability. For more complete HSA configuration
information, refer to th€onfiguration Fundamentals Configuration Guated theConfiguration
Fundamentals Command Referepeblications, which are available on UniverCD or as printed
copies.

Two RSP2 cards in a router provide the most basic level of increased system availability through a
“cold restart” feature. A “cold restart” means that when one RSP2 card fails, the other RSP2 card
reboots the routemn this way, your router is neer in a kiled state for @ry long, thereby increasing
system availability.

When one RSP2 card takes over operation from another, system operation is interrupted. Such a
change is similar to issuing tiheload command. The following @nts occur when one RSP2 card
fails and the other takes over:

® The router stops passing traffic.
® Route information is lost.
® All connections are lost.

® The backup or “slave” RSP2 card becomes the active or “master” RSP2 card that reboots and
runs the router. Thus, the slave has its own image and configuration file to be a complete router
that can act as a single processor.

Note HSA does not impact performance in terms of packets per second or overall bandwidth.
Additionally, HSA does not provide fault-tolerance or redundancy.

Master and Slave Operation

A router configured for HSA operation has one RSP2 card that is the master and one thavés the sla
The master RSP2 card functions as if it were a single processor, controlling all functions of the
router The slae RSP2 card does nothingtlactively monitor the master foailure. A system crash

can cause the master RSP2 to fail or go into a nonfunctional state. When the slave RSP2 detects a
nonfunctional master, the stavesets itself and tak part iaster-slave arbitrationMaster-slave
arbitration is a ROM monitor process that determines which RSP2 card is the master and which is
the slave upon startup (or reboot).

If a system crash causes the master RSR#ljohe slae RSP2 becomes thewnenaster RSP2 and
uses its @n system image and configuration file to reboot the rotiter fiiled RSP2 card (mothe
slave) remains inactvuntil you perform diagnostics, correct the problem, and then issakaviee
reload command.

Caution To ensure that the slave RSP2 will operate properly with the full system configuration
A should the master RSP2ee fail, the slae RSP2 should ka the same DRAM configuration as the
master RSP2.
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With HSA operation, the following items are important to note:

® An RSP2 card that acts as thevslauns a different softwaression than it does when it acts as
the master. The slave mode software is a subset of the master mode software.

® The two RSP2 cards do not have to run the same master software image and configuration file.
When the slave reboots the system and becomes the new master, it uses its own system image
and configuration file to reboot the router.

® When enabled, automatic synchronization mode automatically ensures that the masteeand sla
RSP2 card have the same configuration file.

® Both hardware and software failures can cause the master RSP2 to enter a nonfunctional state;
but, the system does not indicate the type of failure.

® The console is always connected to master. Thus, your view of the environment is always from
the master’s perspective.

® You mushotremore the system master RSP2 while the system is operatiwgyapthe system
slave RSP2 can be removed while the system is operating.

Caution Remawing the system master RSP2 while the system is operating will cause the system to
crash; havever the systemwill reload with the sk&e RSP2 as the mesystem masteiio prevent ary
system problemglo notremove the system master RSP2 while the system is operating.

Implementation Methods
There are two common ways to use HSA as follows:

® Simple hardware backup

Use this method to protect against an RSP2 card failure. With this method, you configure both
RSP2 cards with the same sadte image and configuration information. Also, you configure the
router to automatically synchronize configuration information on both cards when changes
occur.

® Software error protection

Use this method to protectaigst critical Cisco IOS softare errors in a particular releasetiw
this method, you configure the RSP2 cards with different software images, but with the same
configuration information.

You can also use HSA for advanced implementations. For example, you can configure the RSP2
cards with the following:

® Similar software versions, but different configuration files
® Different software imagesnd different configuration files

® Widely varied configuration files (foxxample, arious features or intexfes can be turnediain
per card)

Note While other, more complex uses are possible, the configuration information in this guide
describes tasks for only the two common methods—simple hardware backup and software error
protection.
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HSA System Requirements

To configure HSA operation, you mustka Cisco 7513 containing®vRSP2 processor cards and
Cisco I0OS Release 11.1(2) or later (or a Cisco-autbeta ersion of Releastl.1[2]). The slae
RSP2 should have the same DRAM configuration as the master RSP2

Configure HSA Operation Task List

When configuring HSA operation, complete the tasks in thedoitpsections. The first is required.
Depending on the outcome of the first, the second or third is also required. The fourth is optional.

® Determining the HSA Implementation Method to Use
® Configuring HSA for Simple Hardware Backup
® Configuring HSA for Software Error Protection

® Setting Environment Variables on the Master and Slave RSP2

Determining the HSA Implementation Method to Use

Before you can configure HSA operation, you must first decide how you want to use HSA in your
internetwork. Do you vant to use HSA for simple hardwe backup or for softare error protection?

If you are using new or experimental Cisco 10S software, consider using the software error
protection method; otherwise, use the simple hardware backup method.

Once you have decided which method to use, proceed to either the “Configuring HSA for Simple
Hardware Backup” section or the “Configuring HSA for Software Error Protection” section.

Configuring HSA for Simple Hardware Backup

With the simple hardware backup method, you configure both RSP2 cards with the same software
image and configuration information. To configure HSA for simple hardware backup, perform the
tasks in the following sections. The first is optional.

® Specifying the Default Slave RSP2
® Ensuring That Both RSP2 Cards Contain the Same Images
® Ensuring That Both RSP2 Cards Contain the Same Configuration File

Specifying the Default Slave RSP2

Because your view of the environment is always from the master RSP2’s perspective, you define a
default slave RSP2. The router uses the default slave information when booting:

® |fasystem boot is due towering up the router or using thredoad command, then the specified
default slave will be the slave RSP2.

® If a system boot is due to a system crash or hargl&ilure, then the system ignores theaddf
slave designation and makes the crashed or faulty RSP2 the slave RSP2.
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To define the default slave RSP2, perform the following task, beginning in global configuration
mode:

Tasks Command

Step 1 Enter the configuration mode from the terminal. configure terminal

Step 2 Define the default slave RSP2. slave default-slotprocessor-slot-number

Step 3 Exit configuration mode. Ctrl-Z

Step 4 Save this information to your startup copy running-config startup-config
configuration.

Upon the next system reboot, the above changes take effect (if both RSP2 cards are operational).
Thus, the specified default slave becomes the slave RSP2 card. The other RSP2 card takes over
mastership of the system and controls all functions of the router.

If you do not specifically define the deft slae RSP2, the RSP2 card located in the higher number
processor slot is the default slave. On the Cisco 7513, processor slot 7 contains the default slave
RSP2.

The following example sets the default slave RSP2 to processor slot 7 on a Cisco 7513:

Router# configure terminal

Router (config)# slave default-slot 7
Ctrl-z

Router# copy running-config startup-config

Ensuring That Both RSP2 Cards Contain the Same Images

To ensure that both RSP2 cardgéthe same system image, perform the Wahg tasks in EXEC
mode:

Tasks Command

Step 1 Display the contents of the BOOT environment show boot
variable to learn the current booting parameters for
the master and slave RSP2.

Step 2 Verify the location andersion of the master RSP2dir [/all | /deleted [/long] {bootflash|slot0 |
software image. slot1} [filenamé

Step 3 Determine if the slave RSP2 contains the same dir [/all | /deleted [/long] {slavebootflash|
software image in the same location. slaveslotO| slaveslot} [filenamé

Step 4 If the slave RSP2 does not contain the same  copyfile_id{slavebootflash| slaveslotO|
system image in the same location, copy the  slaveslot}
Imastler's system image to the appropriate slave \,ie that you might also have to use detete
ocation. and/orsqueezecommand in conjunction with the
copy command to accomplish this step.
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The following example ensures that both RSP2 carde ltlae same system image. Note that because
no environmentariables are set, the deft environmentariables are in &ct for both the master
and slave RSP2.

Router# show boot

BOOT variable =

CONFIG_FILE variable =

Current CONFIG_FILE variable =
BOOTLDR variable does not exist
Configuration register is 0x0

Slave auto-sync config mode is on

current slave is in slot 7

BOOT variable =

CONFIG_FILE variable =

BOOTLDR variable does not exist

Configuration register is 0x0

Router#  dir slotO:

-#- -length- ----- date/time------ name

1 3482498 May 4 1993 21:38:04 rsp-k-mz11.2
7993896 bytes available (1496 bytes used)

Router#  dir slaveslotO:

-#- -length- ----- date/time------ name

1 3482498 May 4 1993 21:38:04 rsp-k-mz11.1
7993896 bytes available (1496 bytes used)

Router# delete slaveslotO:rsp-k-mz11.1
Router# copy slotO:rsp-k-mz11.2 slaveslotO:rsp-k-mz11.2

To ensure that both RSP2 cards have the same microcode images, perform the following tasks
beginning in privileged EXEC mode:

Tasks Command

Step 1 Determine the microcode images used on the show controller cbus
interface processors. If all interface processors are
running from the bundled system microcode, no
further action is required.

Step 2 If any interface processors are running from the dir [/all | /deleted [/long] {bootflash|slotO |
flash file system,erify the location andersion of slot1} [filenamé
the master RSP2’s supplementary microcode.

Step 3 Determine if the slave RSP2 contains the same dir [/all | /deleted [/long] {slavebootflash]|
microcode image in the same location. slaveslotO| slaveslot} [filenamé

Step 4 If the slave RSP2 does not contain the same  copyfile_id{slavebootflash| slaveslotO|
microcode image in the same location, copy the slaveslot}
Irnast_ers microcode image to the appropriatessla Note that you might also have to use detete
ocation. and/orsqueezecommand in conjunction with the
copy command to accomplish this step.
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The following example ensures that both RSP2 cards have the same microcode image. Notice that
slots 0, 1, 4, 9, and 10 load microcode from tinedbed softvare, as noted by tlstatement softwar

loaded from systenslot 11, the FSIP processor, does not use the microcode bundled with the
system. Instead, it loads the microcode fdat0:pond/bath/rsp_fsip20-1Thus, you must ensure

that the slave RSP2 has a copy of the same FSIP microcode in the same location.

Router# show controller cbus
MEMD at 40000000, 2097152 bytes (unused 416, recarves 3, lost 0)
RawQ 48000100, ReturnQ 48000108, EventQ 48000110
BufhdrQ 48000128 (2948 items), LovltrQ 48000140 (5 items, 1632 bytes)
IpcbufQ 48000148 (16 items, 4096 bytes)
3571 buffer headers (48002000 - 4800FF20)
pool0: 28 buffers, 256 bytes, queue 48000130
pooll: 237 buffers, 1536 bytes, queue 48000138
pool2: 333 buffers, 4544 bytes, queue 48000150
pool3: 4 buffers, 4576 bytes, queue 48000158
slot0: EIP, hw 1.5, sw 20.00, ccb 5800FF30, cmdg 48000080, vps 4096
software loaded from system
Ethernet0/0, addr 0000.0ca3.cc00 (bia 0000.0ca3.cc00)
gfreeq 48000138, Ifreeq 48000160 (1536 bytes), throttled O
rxlo 4, rxhi 42, rxcurr 0, maxrxcurr 2
txq 48000168, txacc 48000082 (value 27), txlimit 27

slotl: FIP, hw 2.9, sw 20.02, ccb 5800FF40, cmdqg 48000088, vps 4096
software loaded from system
Fddi1/0, addr 0000.0ca3.cc20 (bia 0000.0ca3.cc20)
gfreeq 48000150, Ifreeq 480001CO0 (4544 bytes), throttled O
rxlo 4, rxhi 165, rxcurr 0, maxrxcurr O
txq 480001C8, txacc 480000B2 (value 0), txlimit 95
slot4: AIP, hw 1.3, sw 20.02, ccb 5800FF70, cmdq 480000A0, vps 8192
software loaded from system
ATM4/0, applique is SONET (155Mbps)
gfreeq 48000150, Ifreeq 480001D0 (4544 bytes), throttled O
rxlo 4, rxhi 165, rxcurr 0, maxrxcurr O
txq 480001D8, txacc 480000BA (value 0), txlimit 95
slot9: MIP, hw 1.0, sw 20.02, ccb 5800FFCO0, cmdq 480000C8, vps 8192
software loaded from system
T1 9/0, applique is Channelized T1
gfreeq 48000138, Ifreeq 480001E0 (1536 bytes), throttled 0
rxlo 4, rxhi 42, rxcurr 0, maxrxcurr 0
txq 480001E8, txacc 480000C2 (value 27), txlimit 27

slot10: TRIP, hw 1.1, sw 20.00, ccb 5800FFDO, cmdq 480000D0, vps 4096
software loaded from system
TokenRing10/0, addr 0000.0ca3.cd40 (bia 0000.0ca3.cd40)
gfreeq 48000150, Ifreeq 48000200 (4544 bytes), throttled 0
rxlo 4, rxhi 165, rxcurr 1, maxrxcurr 1
txq 48000208, txacc 480000D2 (value 95), txlimit 95

slotll: FSIP, hw 1.1, sw 20.01, ccb 5800FFEO, cmdg 480000D8, vps 8192
software loaded from flash slotO:pond/bath/rsp_fsip20-1
Serial11/0, applique is Universal (cable unattached)
gfreeq 48000138, Ifreeq 48000240 (1536 bytes), throttled O
rxlo 4, rxhi 42, rxcurr 0, maxrxcurr 0
txq 48000248, txacc 480000F2 (value 5), txlimit 27

5-36 Cisco 7513 Hardware Installation and Maintenance



Installing and Configuring Processor Modules

Router# dir slot0:pond/bath/rsp_fsip20-1
-#- -length- ----- date/time------ name
3 10242 Jan 01 1995 03:46:31 pond/bath/rsp_fsip20-1

Router# dir slaveslotO:pond/bath/rsp_fsip20-1
No such file

4079832 bytes available (3915560 bytes used)

Router# copy slotO:pond/bath/rsp_fsip20-1 slaveslotO:
4079704 bytes available on device slaveslotO, proceed? [confirm]

Router# dir slaveslotO:pond/bath/rsp_fsip20-1
-#- -length- ----- date/time------ name
3 10242 Mar 01 1993 02:35:04 pond/bath/rsp_fsip20-1

4069460 bytes available (3925932 bytes used)
Router#

Ensuring That Both RSP2 Cards Contain the Same Configuration File

With the simple hardware backup and software error protection implementation methods, you
always want your master and slave configuration files to match. To ensure that they match, turn on
automatic synchronization. In automatic synchronization mode, the master copies its startup
configuration to the sl&@’s startup configuration when you issuspy command that specifies the
master’s startup configuratiostértup-config) as the target.

Automatic synchronization mode is on by default; however, to turn it on manually, perform the
following tasks, beginning in global configuration mode:

Tasks Command

Step 1 Enter the configuration mode from the terminal. configure terminal

Step 2 Turn on automatic synchronization mode. slave auto-sync config

Step 3  Exit configuration mode. Ctrl-z

Step 4 Saw this information to your startup configuratiorcopy running-config startup-config
and copy the configuration to the slave’s startup
configuration.

The following example turns on automatic configuration file synchronization:

Router# configure terminal
Router (config)# slave auto-sync config
Ctrl-z

Router# copy running-config startup-config

Configuring HSA for Software Error Protection

With the software error protection method, you configure the RSP2 cards with different software
images, but with the same configuration information. To configure HSA for software error
protection, perform the tasks in the following sections. The first is optional.

® Specifying the Default Slave RSP2 (in the previous section “Configuring HSA for Simple
Hardware Backup.”)

® Ensuring That Both RSP2 Cards Contain the Same Configuration File (in the previous section
“Configuring HSA for Simple Hardware Backup.”)

® Specifying Different Startup Images for the Master and Slave RSP2 (which follows)
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Specifying Different Startup Images for the Master and Slave RSP2

When the &ctory sends you aweCisco 7513 with tw RSP2s, you reces the same system image
on both RSP2 cards. For the software error protection method, you need two different software
images on the RSP2 cards. Thus, yow@gesired image to the master RSP2 card and modify the
boot system commands to reflect booting tlifferent system images. Each RSP2 card usewiits o
image to boot the router when it becomes the master.

To specify different startup images for the master and slave RSP2, perform the following tasks,
beginning in EXEC mode:

Tasks Command
Step 1 Verify the location andersion of the master RSP2dir [/all | /deleted [/long] { bootflash|slotO |
software image. slot1} [filenamé
Step 2 Determine if the slave RSP2 contains the same dir [/all | /deleted [/long] { slavebootflash|
software image in the same location. slaveslotOQ| slaveslot} [ filenamé
Step 3 Copy a different system image to the master  copyfile_id{bootflash|slotO | slot1}
RSP2. copy flash{bootflash|slotO | slot1}
copy rcp{bootflash|slot0 | slot1}
copy tftp {bootflash|slotO | slot1}
Step 4 Enter configuration mode from the terminal. configure terminal

Step5 From global configuration mode, configure the boot system flash bootflastffilenamé
master RSP2 to boot the new image from the  boot system flash slot(filenamé
appropriate location. boot system flash slotffilenamé

Step 6 Also, add aboot systemcommand that specifies boot system flash bootflastjfilenamé
the slave’s boot image and location. This is the boot system flash slot(filenamé
boot image that the sla uses when it becomes théoot system flash slot{filenamé
master RSP2 and boots the system. Note that
because the slave will boot this image when the
slave is actually the new master RSP2, the
command syntax does not usestate’ prefix.

Step 7 Configure the master RSP2 to boot from a oetw boot system [rcp |[tftp] filenamelip-addres$
server.

Step 8 Set the configuration register to enable loading (ﬁonfig-registervalue1
the system image from a network server or Flash.

Step 9 Exit configuration mode. Ctrl-Z

Step 10 Save the configuration file to the master’s startugopy running-config startup-config
configuration. Because automatic synchronization
is turned on, this step saves taot system
commands to the master and slave startup
configuration.

Step 11 Reset the router with the new configuration reload
information.

1. Refer to the “Software Configuration Register Settings” section for more information on systems that can use this command to
modify the software configuration register.
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In the following example scenario, assume the following:
® The master RSP2 is in processor slot 6 and thre 88P2 is in processor slot 7 of a Cisco 7513.

® The system has the same image;k-mz11.1lin PCMCIA slot 0 of both the master and slave
RSP2 card.

® You want to upgrade to Cisco IOS Release 11uPybu want to guard aajnst software failures.
So, you must configure HSA operation for software error protection.

Figure 5-12 illustrates the software error protection configuration for this example scenario. The
configuration commands for this configuration follow the figure.

Figure 5-12 Software Error Protection: Upgrading to a New Software Version
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config.file

boot system flash slotO:rsp-k-mz11.2
boot system flash slotO:rsp-k-mz11.1

Because you always view the environment from the master RSP2’s perspective, in the following
command you view the master’s slot 0 to verify the location and version of the master’s software
image:

Router#  dir slotO:
-#- -length- ----- date/time------ name
1 3482496 May 4 1993 21:38:04 rsp-k-mz11.1

7993896 bytes available (1496 bytes used)

Now view the slave’s software image location and version:

Router#  dir slaveslotO:
-#- -length- ----- date/time------ name
1 3482496 May 4 1993 21:38:04 rsp-k-mz11.1

7993896 bytes available (1496 bytes used)
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Because you want to run the Release 11.2 system image on one RSP2 card and the Release 11.1
system image on the other RSP2 card, copy the Release 11.2 system image to the master’s slot O:

Router# copy tftp slotO:rsp-k-mz11.2
Enter global configuration mode and configure the system to boot first from a Release 11.2 system
image and then from a Release 11.1 system image.

Router# configure terminal
Router (config)# boot system flash slotO:rsp-k-mz11.1.2
Router (config)# boot system flash slotO:rsp-k-mz11.1

With this configuration, when the slot 6 RSP2 card is masteoks first in its PCMCIA slot 0 for

the system image filsp-k-mz11.20 boot. Finding this file, the router boots from that system image.
When the slot 7 RSP2 card is master, it also looks first in its slot O for the system image file
rsp-k-mz11.20 boot. Because that image does netten that location, the slot 7 RSP2 card looks

for the system image filsp-k-mz11.1n slot O to boot. Finding this file in its PCMCIA slot 0, the
router boots from that system image. In this way, each RSP2 card can reboot the system using its
own system image when it becomes the master RSP2 card.

Configure the system further with a fault-tolerant booting strategy:

Router (config)# boot system tftp rsp-k-mz11.1 192.37.1.25

Set the configuration register to enable loading of the system image from a network server or from
Flash and save the changes to the master and slave startup configuration file:

Router (config)# config-register 0X010F
Ctrl-z

Router#  copy running-config startup-config

Reload the system so that the master RSP2 uses the new Release 11.2 system image:

Router# reload

In the following example scenario, assume the following:
® The master RSP2 is in processor slot 6, and thie R&P2 is in processor slot 7 of a Cisco 7513.

® The system has the same image;k-mz11.2in PCMCIA slot O of both the master and slave
RSP2 card.

® You want to use to Cisco I0S Release 11.1 as backup to guEndegpftwaredilures. So, you
configure HSA operation for software error protection.
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In this scenario, you begin with the configuration shown in Figure 5-13.

Figure 5-13 Software Error Protection: Backing Up with an Older Software Version, Part |
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Next, you copy thersp-k-mz11.1mage to the master and®eRSP2 card, as sho in Figure5-14.

Figure 5-14 Software Error Protection: Bac  king Up with an Older Software V ersion, Part Il
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Last, delete thesp-k-mz11.2mage from the slave RSP2 card as shown in Figure 5-15.

Figure 5-15 Software Error Protection: Bac  king Up with an Older Software V ersion, Part IlI
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The following commands configure software error protection for this example scenario.

View the master and slave slot 0 to verify the location and version of their software images:

Router#  dir slotO:
-#- -length- ----- date/time------ name
1 3482498 May 4 1993 21:38:04 rsp-k-mz11.2

7993896 bytes available (1496 bytes used)

Router#  dir slaveslotO:
-#- -length- ----- date/time------ name
1 3482498 May 4 1993 21:38:04 rsp-k-mz11.2

7993896 bytes available (1496 bytes used)

Copy the Release 11.1 system image to the master and slave slot O:

Router# copy tftp slotO:rsp-k-mz11.1
Router# copy tftp slaveslotO:rsp-k-mz11.1

Delete thasp-k-mz11.2mage from the slave RSP2 card:

Router# delete slaveslotO:rsp-k-mz11.2
Configure the system to boot first from a Release 11.2 system image and then from a Release 11.1
system image.

Router# configure terminal
Router (config)# boot system flash slotO:rsp-k-mz11.2
Router (config)# boot system flash slotO:rsp-k-mz11.1
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Configure the system further with a fault-tolerant booting strategy:

Router(config)# boot system tftp rsp-k-mz11.1 192.37.1.25
Set the configuration register to enable loading of the system image from a network server or from
Flash and save the changes to the master and slave startup configuration file:

Router(config)# config-register 0X010F
Ctrl-z

Router#  copy running-config startup-config

Note You do not need to reload the router in thiareple, because the router is currently running
the Release 11.2 image.

Setting Environment Variables on the Master and Slave RSP2
You can optionally set environment variables on both RSP2 cards in a Cisco 7513.

Note When configuring HSA operation, Cisco recommends that you use the default environment
variables. If you do change thanables, Cisco recommends setting the samie@éor equivalent
environment &riables on each RSP2 cardr Example, if you set one RSP2 ca@ONFIG_FILE
environment variable device to NVRAM, then set the other RSP2 card’s CONFIG_FILE
environment variable device to NVRAM also.

You set environment variables on the master RSP2 just as you would if it were the only RSP2 card
in the system. You can set the same environment variables on the slave RSP2 card, manually or
automatically.

The following sections describe these two methods:
® Manually Setting Environment Variables on the Slave RSP2
® Automatically Setting Environment Variables on the Slave RSP2

For more complete configuration information on how to set environment variables, refer to the
Configuration Fundamentals Configuration Gualted theConfiguration Fundamentals Command
Referencegublications, which are available on UniverCD or as printed copies.
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Manually Setting Environment Variables on the Slave RSP2
Once you set the master’s environment variables, you can manually set the same environment
variables on the slave RSP2 card usingsthee sync configommand.

To manually set eronment wariables on the sle RSP2, perform the follding steps bginning in
global configuration mode:

Tasks Command

Step1 Set the master’'s environment variables. For morboot system
complett_a HSA_ configuration informati_on, re_fer %00t bootldr
the Configuration Fundamentals Configuration )
Guideand theConfiguration Fundamentals boot config
Command Referengriblications, which are
available on UniverCD or as printed copies.

Step 2 Save the settings to the startup configuration. Theepy running-config startup-config
also puts the information under that RSP2 card’s
ROM monitor control.

Step 3 Save the same environment variables to the slav@ave sync config
RSP2 by manually synchronizing their
configuration files.

Step 4 \erify the environment variable settings. show boot

Automatically Setting Environment Variables on the Slave RSP2

With automatic synchronization turned on, the system automatically saves the same environment
variables to the slave’s startup configuration when you set the master’s environment variables and
save them.

Note Automatic synchronization mode is on by default.

To set environmentariables on the sl@ RSP2 when automatic synchronization is on, perform the
following steps beginning in global configuration mode:

Tasks Command

Step1 Set the master’s environment variables. For morboot system
completg HSA configuration informati.on, refer %00t bootldr
the Configuration Fundamentals Configuration i
Guideand theConfiguration Fundamentals boot config
Command Referengqmiblications, which are
available on UniverCD or as printed copies.

Step 2 Save the settings to the startup configuration. Thispy running-config startup-config
also puts the information under that RSP2 card’s
ROM monitor control.

Step 3 Verify the environment variable settings. show boot

5-44 Cisco 7513 Hardware Installation and Maintenance



Installing and Configuring Processor Modules

Monitoring and Maintaining HSA Operation

To monitor and maintain HSA operation, you can override the slave image that is bundled with the
master image. To do so, perform the following task in global configuration mode:

Tasks Command

Specify which image the slave runs. slave image{ system| devicefilenamé

You can manually synchronize configuration files and ROM monitor environment variables on the
master and slave RSP2 card. To do so, perform the following task in privileged EXEC mode:

Tasks Command

Manually synchronize master and slave configuration fileslave sync config

Caution When you install a second RSP2 card for the first timenmustimmediately configure

A it using theslave sync configommand. This ensures that the new slave is configured consistently
with the master. Failure to do so may result in an unconfigured slave RSP2 card taking over
mastership of the router when the master fails, rendering the network inoperable.

Theslave sync configommand is also a useful tool for more advanced implementation methods
not discussed in this document. Refer toGafiguration Fundamentals Configuration Guatel

the Configuration Fundamentals Command Refergnddications, which are available on
UniverCD or as printed copies.

Verifying HSA Operation
Following are the steps required to verify HSA operation:

Step1 With HSA configured, verify that the console terminal displays the system banner and
startup screen as the system restarts. The master console display should look similar to the
following (note the RSP2 slots indicated):

System Bootstrap, Version 11.1(2), RELEASED SOFTWARE
Copyright (c) 1986-1996 by cisco Systems, Inc.

SLOT 6 RSP2 is system master

SLOT 7 RSP2 is system slave

RSP2 processor with 16384 Kbytes of main memory

[additional displayed text omitted from this example]

Cisco Internetwork Operating System Software

10S (tm) GS Software (RSP-K-M), Version 11.1(2) [biff 51096]
Copyright (c) 1986-1996 by cisco Systems, Inc.

Compiled Mon 22-Jan-96 21:15 by biff

Image text-base: 0x600108A0, data-base: 0x607B8000

cisco RSP2 (R4600) processor with 16384K bytes of memory.
R4600 processor, Implementation 32, Revision 2.0

[additional displayed text omitted from this example]
8192K bytes of Flash PCMCIA card at slot 0 (Sector size 128K).
8192K bytes of Flash internal SIMM (Sector size 256K).

Slave in slot 7 is halted.

[additional displayed text omitted from this example]
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Step 2 After the system boots the sofive and initializes the intexfe processors (approximately
30 seconds for systems with 16 MB of DRAM, and approximately 2 minutes for systems
with 64 MB of DRAM), verify that the RSP2 LEDs are in the following states:

® RSP2 normal LED is on (for each RSP2 installed)
® CPU halt LED is off (for each RSP2 installed)
® Master RSP2's master LED is on
® Slave RSP2's slave LED is on
Step 3 Verify that all the enabled LEDs (on the interface processors) are on.

Step 4 Use theshow versioncommand to erify that the slee RSP2 is recognized by the system.
Following is a sample:

Router>  show version

Cisco Internetwork Operating System Software

I0S (tm) GS Software (RSP-K-M), Version 11.1(2) [biff 51096]
Copyright (c) 1986-1996 by cisco Systems, Inc.

Compiled Mon 22-Jan-96 21:15 by biff

Image text-base: 0x600108A0, data-base: 0x607B8000

[additional displayed text omitted from this example]
Slave in slot 7 is running Cisco Internetwork Operating System Software

(Note that this could also be “slot 6” depending on which RSP2 is configured as the
slave or the recent crash history of your router.)

I0S (tm) GS Software (RSP-DW-M), Version 11.1(2) [biff 51096]
Copyright (c) 1986-1996 by cisco Systems, Inc.
Compiled Mon 22-Jan-96 20:59 by biff

Configuration register is OxF

Router>

When you have verified all the conditions in Steps 1 through 4, the installation is complete.

Troubleshooting a Failed RSP2

When a new master RSP2 takes over mastership of the router, it automatically reboots the failed
RSP2 as the sta RSP2. ¥u can access the state of thieeld RSP2 in the form of a stack trace from
the master console using thieow stackscommand.

You can also manually reload a failed RSP2 from the master console. To do so, perform the
following task from global configuration mode:

Tasks Command

Reload the inactive slave RSP card. slave reload
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You can also display information about both the master and slave RSP2s. To do so, perform any of
the following tasks from EXEC mode:

Tasks Command

Display the emironment wariable settings and configurationrshow boot
register settings for both the master and slave RSP cards.

Show a list of flash devices currently supported on the show flash devices
router.

Display the software version running on the master and show version
slave RSP card.

Display the stack trace and version information of the ~ show stacks'
master and slave RSP cards.

1. This command is documented in the “System Management Commands” chapteaffigaration Fundamentals Command
Referenceublication.

Configuring the AIP

Configuration of the AIP is a two-step process: you will configure the AIP, then you will configure
the ATM switch. To configure your ATM switch, refer to the appropriate user document. To
configure ATM, complete the following tasks. The first two tasks are required, and then you must
configure at least one PVC or SVC. The VC options you configure must match in three places: on
the router, on the ATM switch, and at the remote end of the PVC or SVC connection.

® Enable the AIP and configure the rate queue.
® Change the AIP default values (optional).

® Configure PVCs.

® Configure SVCs.

® Monitor and maintain the ATM interface (optional).

Note AIP debug information is lyend the scope of this publicatiororfdebug information, refer

to the configuration notdsynchronous Transfer Mode Interface Processor (AIP) Installation and
Configuration which is available on UniverCD or can be ordered separately (Document Number
78-1214-xx, where xx represents the latession of this document). For complete information on
AlP-related software commands, refer to the software documentation appropriate for your 10S
software release.
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Initial AIP Configuration

On paver up, a ne AlIP is shut davn. To enable the AlB/ou must enter theo shutdovn command
in the configuration mode. (See the section “Using the Configure Command” whigsfplioyou
installed a new AIP or ant to change the configuration of aiiséing interice, you must enter the
configuration mode. When the AIP is enableddtatut of shutdon) with no additional guments,
the default interface configuration file parameters are as listed in Table 5-7.

Table 5-7 AIP Configuration Default Values

Parameter Configuration Command Default Value
MTU mtu bytes 4470 bytes
Exception queue buffers atm exception-queue 32

ATM virtual path filter atm vp-filter hexvalue 0x7B (hexadecimal)
Receive buffers atm rxbuff 256
Transmit buffers atm txbuff 256
Maximum number of VCs atm maxvc 2048

AAL encapsulation atm aal aal5 AAL5

ATM raw cell queue size atm rawq-size 32

ATM VCs per VP atm vc-per-vp 1024

E3 interface framing atm framing g751 G.804

After you verify that the ne AIP is installed correctly (the enabled LED goes on), you can use the
configure command to configure themé\TM interface. Be prepared with the information you will
need, such as the interface IP address, maximum transmission unit (MTU) size, ATM Adaptation
Layer (AAL) mode, and desired rate queues.

Using the Configure Command

Following are instructions for a basic configuration: enabling an aderéind specifying IP routing.

You might also need to enter other configuration subcommands, depending on the requirements for
your system configuration and the protocols you plan to route on the interface. For complete
descriptions of configuration subcommands and the configuration options available for ATM, refer
to theRouter Products Configuration GuideadRouter Products Command Referepoélication.

The router identifies an interface number by its interface processor slot number (slots 0 through 5
and 8 through 12) and port number (port numbers 0 to 7, depending on tle@pedcessor type)

in the formatslot/port Because each AIP contains a single ATM interface, the port number is
always 0. For example, the slot/port address of an ATM interface on an AIP installed in interface
processor slot 1 would dEO.

The follonving steps describe a basic configuration. Before usingpiifggure command, you must
enter the prileged lewl of the EXEC command interpreter with #r@ablecommand. The system
will prompt you for a passerd if one is set. Press the Retuey &fter each configuration step unless
otherwise noted.

Step 1 At the privillged-mode prompt, enter the configuration mode and specify that the console
terminal will be the source of the configuration subcommands as follows:

Router# configure terminal
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Step 2 At the prompt, specify the new ATM interface to configure by enterinintegace atm
command, followed by thiype(ATM ) and slot/port(interface processor slot
number/port number). The example that fattas for an AIP in integce processor slot 1:

Router(config)# interface atm 1/0

Step 3  If IP routing is enabled on the system, you can assign an IP address and subnet mask to the
interface with thep addressconfiguration subcommand, as in the following example:

Router(config)# ip address 1.1.1.1 255.255.255.0

Step 4 Change the shutdown state to up and enable the ATM interface as follows:

Router(config-if)# no shutdown

Theno shutdowncommand passes anablecommand to the AIP, which then begins
segmentation and reassembly (SAR) operations. It also causes the AIP to configure itself
based on the previous configuration commands sent.

Step 5 Add any additional configuration subcommands required to enable routing protocols and
adjust the interface characteristics.

Step 6 When you have included all of the configuration subcommands to complete the
configuration, entetZ (hold down the Control key while you press Z) to exit the
configuration mode.

Step 7 Write the new configuration to memory as follows:

Router# copy running-config startup-config

The system will display an OK message when the configuration has been stored.

Step 8 For an gplanation oBhowcommands that allwyou to check the inteaite configuration,
see the section “Checking the Configuration” in this chapter.

Configuring the Rate Queue

A rate queue defines the maximum speed at which avidndi virtual circuit (VC) transmits data
to a remote ATM host.

There are no default rate queues. Everyivi@tbe associated with one rate queue. The AIP
supports up to eight dérentpeakrates. The peak rate is the maximum rate, in kilobits per second,
at which a VC can transmit. After attachment to this rate queue, the VC is assumerite peak

rate set to that of the rate queue.

You can configure each rate queue independently to a portion ofetadi bandwidth available on

the ATM link. The combined bandwidths of all rate queues should not exceed the total bandwidth
available for the AIP physical-layer interface. The total bandwidth depends on the PLIM. (See the
section “ATM Connection Equipment” in the chapter “Preparing for Installation.”)

The rate queues are broken into a high (0 through 3) and low (4 through 7) bank. When the rate
gueues are configured, the AIP will service the high-priority banks until they are empty and then
service the low-priority banks.

VCs get the entire bandwidth of the associated rate quewer#fulbbscription occurs, the other rate
gueues in bank A will miss the service opportunities. In the worst case, a 10-Mbps rate queue will
take 100 Mbps if there are 10 VCs attached to it and all of them have packets to send at the same
time.
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Note For E3, rate queues >34 are disallowed. For DS3, rate queues >45 are disallowed.

To configure rate queue 1 at 10 Mbps, useatherate-queuequeuenumber rateommand in
interface configuration mode as follows:

Router(config-if)# atm rate-queue 1 10

where the queue number is in the range of 0 to 7 andtén Mbps) in the range of 1 to 155. The
no form of the command removes the rate queue.

You must create a rate queue before you can create PVCs or SVCs. If all rate queues are
unconfigured, a warning message will appear, as follows:

%WARNING:(ATM4/0): All rate queues are disabled

If the combined queue rates exceed the AIP physical layer interface bandwidth
maximum, a warning message will appear, as follows:

%WARNING(ATM4/0): Total rate queue allocation nMbps exceeds maximum of nMbps

Changing AIP Default Values

The AIP default values may be changed to match your network environment. Perform the tasks in
the following sections if you need to customize the AIP:

® Selecting an AIP Interface

® Setting the MTU Size

® Configuring SONET Framing

® Configuring an ATM Interface for Local Loopback
® Setting the Reassembly Buffers

® Setting Framing on the E3 Interface

® Setting the Transmit Buffers

® Setting the Source of the Transmit Clock

Selecting an AIP Interface

The AIP interface is referred to asn in the RP configuration commands. An interface is created
for each AIP found in the system at reset time. To select a specific AIP interface, inserthee
atm command, as follows:

interface atmn /i

wheren is the slot number arids the interface number.
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Setting the MTU Size

To set the MTU size, use the following command:
mtu bytes
no mtu

wherebytesis in the range of 64 through 9188 bytes and the default is 4470 bytes. (4470 bytes
exactly matches FDDI and HSSI interfaces for autonomous switchingrjorfioem of the
command restores the default.

Configuring SONET Framing

In STM-1 mode, the AIP sendtdle cells for cell-rate decoupling. In STS-3C mode, the AIP sends
unassignedells for cell-rate decoupling. The default SONET setting is STS-3C. To configure for
STM-1, use the following command:

atm sonet stm-1

To change back to STS-3C, use tizeatm sonet stm-Icommand.

Configuring an ATM Interface for Local Loopback

To configure an AM interface for local loopback (useful for checking that the AlPasking), use
the following command:

loopback plim
no loopback plim

Theno form of the command turns off loopback.

Setting the Reassembly Buffers

Theatm rxbuff command sets the maximum number of reassemblies that the AIP can perform
simultaneously. The AIP allows up to 512 simultaneous reassemblies; the default is 2%6. The
form of the command restores the default.

Setting Framing on the E3 Interface

The E3 interface supports G.804 and G.751 framing. The default is G.804. To set the framing to
G.751, use the following command:

atm framing g751
no atm framing g751

Theno atm framing g751command resets the E3 interface to the default G.804 framing.

Setting the Transmit Buffers
To set the number of transmit buffers for simultaneous fragmentation, use the following command:

atm txbuff n
no atm txbuff

wheren is in the range 0 to 512. The default is 256.
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Setting the Source of the Transmit Clock

By default, the AIP uses the recovered receive clock to provide transmit clocking. To specify that
the AIP generates the transmit clock internally for SONET, E3, and DS3 PLIM operation, use the
following command:

atm clock internal

Virtual Circuits

A VC is a point-to-point connection between remote hosts and routers. A VC is established for each
ATM end node with which the router communicates. The characteristics of the VC are established
when the VC is created and include the following:

® Quality of service (QOS)
¢ AAL mode (AAL3/4 or AALS)
® Encapsulation type (LLC/SNAP, MUX, NLPID, and QSAAL)

Peak and average transmission rates

Each VC supports the following router functions:

® Multiprotocol (AppleTalk, CLNS, DECnet, IP, IPX, VINES, XNS)
® Fast switching of IP, IPX, VINES, CLNS, and AppleTalk packets
® Autonomous switching of IP packets

® Pseudobroadcast support for multicast packets

By default, fast switching is enabled on all AIP interfaces. These switching features can be turned
off with interface configuration commands. Autonomous switching must be explicitly enabled for
each interface.

Permanent Virtual Circuit (PVC) Configuration

All PVCs, configured into the router, remain active until the circuit is removed from the
configuration. The PVCs also require a permanent connection to the ATM switch.

All virtual circuit characteristics apply to PVCs. When a PVC is configured, all the configuration
options are passed on to the ATRese PVCs are writable into the wolatile RAM (NVRAM) as
part of the RP configuration and are used when the RP image is reloaded.

Some ATM switches have point-to-multipoint PVCs that do the equivalent of broadcasting. If a
point-to-multipoint PVC exists, then that PVC can be used as the sole broadcast PVC for all
multicast requests.

To configure a PVC, you must perform the following tasks:
¢ Create a PVC.
® Map a Protocol Address to a PVC.
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PVC Configuration Commands

When you create a PVC, you create a virtual circuit descriptor \ADD attach it to the VPI and
VCI. A VCD is an AlP-specific mechanism that identifies to the AIP which VPI/VCI to use for a
particular packt. The AIP requires this feature to manage thegiacfor transmission. The number
chosen for the VCD is independent of the VPI/VCI used.

When you create a PVC, you also specify the AAL and encapsulation. A rate queue is used that
matches thpeakandaveragerate selections, which are specified in kilobits per second. Omitting a
peakandaveragevalue causes the PVC to be connected to the highest bandwidth rate queue
available. In that case, tippakandaveragevalues are equal.

To create a PVC on the AIP intack use thetm pvccommand. To remove a PVC, usettlodorm
of this command.

atm pvc ved vpi vci aal-encap [peak] [average] [cell-quota]
no atm pvc ved

For example:
Router(config)# interface atm 2/0
Router(config-if)# atm pvc 2048 255 128 aal5Ssnap 10 10 2046

vcd—A per-AlP unique index value describing this VC in the range of 1 to MAXVC.
vpi—The ATM network VPI to use for this VC in the range of 0 through 255.
vci—The ATM network VCI to use for this VC in the range of 0 through 65,535.
encapsulation—The encapsulation type to use on this VC from the following:

aal5mux—Specifies the MUX-type for this VC. A protocol type must be specified.
aal5snap—LLC/SNAP precedes the protocol datagram.

aal5nlpid—NLPID precedes the protocol datagram.

aal34smds—SMDS framing precedes the protocol datagram.

gsaakA signaling type VC.

protocol-type-for-mux—A protocol type compatible with the MUX is required from the feilngy
protocols:ip, decnet novell, vines xns.

peak-rate—(Optional) The maximum rate, in Kbps, at which this VC can transmit.
average-rate—(Optional) The average rate, in Kbps, at which this VC will transmit.

cell quota—(Optional) Thecell-quotais an integer value, in the range 1 through 2047, describing
the maximum number of credits that a VC can accumulate. The AlBsnoak of this in multiples

of 32 cells. Eery cell transfer consumes one cell credit. One cell transfer credit is issued to a VC in
the average rate speed.

Theatm pvc command createBVC nand attaches the PVCY8°I andVCI. The AAL used is
specified byaal and encapsulation gncap A rate queue is used that matchegtbakand aerage
(avg rate selection. Thpeakandavgrate selection values are specified in Kbps. Not specifying a
peakandavgvalue causes the PVC to default to the highest bandwidth rate queue available.

Note For E3, rate queues >34 are disallowed. For DS3, rate queues >45 are disallowed.
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The defaults fopeak-rateandaverage-ratas that peak = average, and the PVC is automatically
connected to the highest bandwidth rate queagadle. AVCDis an AIP specific mechanism that
identifies to the AIP which VPI/VCI to use for a particular packet. The AIP requires this feature to
manage the packets for transmission.

VP Filter

The vp filter (vp_{filter) configures the hex value used in the vp filter register in the reassembly
operation. When a cell is received, the right half (most-significant byte) of the filter is exclusively
NORed with the incoming VPI. The result is then ORed with the left half (least-significant byte) of
the filter (the mask). If the result is all ones, then reassembly is done using the VCI/MID table.
Otherwise, reassembly is done using the VPI/VCI table. The vp filter mechanism allows a way of
specifying which VPI (or range of VPIs) will be used for AAL3/4 processing, all other VPIs
mapping to AALS processing. In the case where only AAL5 processing is desired, the vp filter
should be set to the a@rflt VPI of 0x7B (hg&adecimal). AALS5 processing will be performed on the
first 127 VPIs in that case. Currently you can only configure one VPI for all the AAL3/4 packets.

Examples follow:

atm vp-filter 1
All incoming cells with VPI = 1 will be reassembled via AAL3/4 processing. AAL3/4 is supported
with 10S Release 10.2 and later.

atm vp-filter O

All incoming cells with VPI = 0 will be reassembled via AAL3/4 processing. All other cells will be
reassembled via AAL5 processing.

Mapping a Protocol Address to a PVC

A mapping scheme identifies th& ¥ address of remote hosts/routers. This address can be specified
either as a VCD for a PVC or an NSAP address for SVC operation.

Enter mapping commands as groups; multiple map entries can exist in one map list. First create a
map list, then associate the list with an irded. Enter thenap-list namecommand; then enter the
protocol, protocol address, and other variables, as follows:

map-list name
protocol protocol address atm-v cved | atm-nsap nsap [ broadcast ]

Thebroadcastkeyword specifies that this map entry reesi the corresponding protocol broadcast
requests to the interface (for example, any ngtwouting protocol updates). If you do not specify
broadcast the ATM software is prevented from sending routing protocol updates to the remote
hosts.

After you create the map list, specify the ATM interface to which it applies with the interface
command, as follows:

interface atm slot/port

Associate the map list to an interface with the following command:

map-group name
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You can create multiple map listsitlonly one map list can be associated with an iterfDiferent
map lists can be associated witHeliént interfaces. The following is an example of mapping a list
to an interface:

interface atm4/0

ip address 1.1.1.1 255.255.255.0
map-group atm

atm rate-queue 1 100

atm pvc 1 0 8 aal5snap

atm pvc 2 0 9 aal5mux decnet

decnet cost 1
|

map-list atm
ip 1.1.1.1 atm-vc 1 broadcast
decnet 10.2 atm-vc 2 broadcast

Checking the Configuration

After configuring the new interface, use gf®@wcommands to display the status of the new
interface or all interfaces.

ATM Show Commands

ATM showcommands are available to display the current state of the ATM network and the
connected VCs.

To show current VCs and traffic information, use the following command:
show atm vc [ved]
Specifying a VCD will display specific information about that VCD.
To show current information about an ATM interface, use the following command:

show atm int interface

Theshow atm int interface command will display ATM-specific information about an interface.

Maintaining the Router 5-55



Installing and Configuring Processor Modules

To show current ATM traffic, use the following command:

show atm traffic

Theshow atm traffic command displays global traffic information to and from all ATM networks

connected to the router.

To show the current ATM mapping, use the following command:

show atm map

Theshow atm map command displays the agtilist of ATM static maps to remote hosts on arvA

network.

Other Commands That Display AIP Information

Following are descriptions and examples ofshewcommands that display AIP information.

® Theshow controllers cbhuscommand displays the internal status of the interface processor,

including the interface processor slot location, the card hardware version, and the currently
running microcodeersion. Theshow controllers cbuscommand also lists each intaecé (port)

on each interface processor, including the logical interface number, interface type, physical
(slot/port) address, and hardware (station address) of each interface. The following example
shows an AIP installed in interface processor slot 4, the running AIP microcode is

Version 170.46, the PLIM type is 4B/5B, and the available bandwidth is 100 Mbps:

Router# show cont cbus

AIP 4, hardware version 1.0, microcode version 10.1

Microcode loaded from system

Interface 32 - ATM4/0, PLIM is 4B5B(100Mbps)
15 buffer RX queue threshold, 36 buffer TX queue limit, buffer size 4496
ift 0007, rql 12, tg 0000 0620, tgl 36
Transmitter delay is O microseconds

Theshow atm vccommand displays the following types of statistics for all PVCs:

Router# show atm vc
Intfc. VCD VPI VCI Input Output AAL/Encaps Peak Avg. Burst
ATM4/011 1 1 305 O AAL3/4-SMDS 0 0 O

ATM4/0 2 2 2 951 O AAL5-SNAP 0 0 O
ATM4/0 3 3 3 O 0 AAL5-SNAP 0 0 O
ATM4/0 4 4 4 162 O AALS-MUX 0 0 O
ATM4/0 6 6 6 2722 0 AAL5-SNAP 0 0 O
ATM4/0 7 7 7 733 O AAL5-SNAP 0 0 O

Use theshow atm ven command, wherris the VCD, to display statistics for avgn PVC, as
follows:

Router# show atm vc 4

ATM4/0: VCD: 4, VPI: 4, VCI: 4, etype:0OxBAD, AALS - MUX, Flags: 0x34
PeakRate: 0, Average Rate: 0, Burst: 0 *32cells, Vcmode: 0XE200
InPkts: 164, OutPkts: 0, InFast: 0, OutFast: 0, Broadcasts: 0
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The following is sample output from tlsbow atm vccommand when a VCD is specified,
AAL3/4 is enabled, an ATM SMDS subinterface has been defined, and a range of message
identifier numbers (MIDs) has been assigned to the PVC:

Router# show atmvc 1

ATM4/0.1: VCD: 1, VPI: 0, VCI: 1, etype:0x1, AAL3/4 - SMDS, Flags: 0x35
PeakRate: 0, Average Rate: 0, Burst: 0 *32cells, VCmode: 0xE200

MID start: 1, MID end: 16

InPkts: 0, OutPkts: 0, InFast: 0, Broadcasts: 0

Use theshaw interfacescommand without giluments to display statistics for all in&esés in the
system. Use thshow interfaces atnslot/portcommand to display statistics for the ATM
interface you specify by its slot/port address as follows:

Router# show atm int atm 4/0

ATM interface ATM4/0:

AAL enabled: AAL5, Maximum VCs: 1024, Current VCs: 6

Tx buffers 256, Rx buffers 256, Exception Queue: 32, Raw Queue: 32
VP Filter: 0x7B, VCls per VPI: 1024

PLIM Type:4B5B - 100Mbps, No Framing, TX clocking: LINE

4897 input, 2900 output, O IN fast, 0 OUT fast

Rate-Queue 1 set to 100Mbps, reg=0x4EA

Config. is ACTIVE

Use theshow atm mapcommand to display the PVC map, as follows:

Router# show atm map

Map list atm:

vines 3004B310:0001 maps to VC 4, broadcast

ip 1.1.1.1 maps to VC 1, broadcast

clns 47.0004.0001.0000.0c00.6e26.00 maps to VC 6, broadcast
appletalk 10.1 maps to VC 7, broadcast

decnet 10.1 maps to VC 2, broadcast

Use theshow atm traffic command to display the interface traffic, as follows:

Router# show atm traffic
4915 Input packets

0 Output packets

2913 Broadcast packets

0 Packets for non-existent VC
0 Packets with CRC errors

0 OAM cells received

0 Cells lost

Use theshow sscocommand to display SSCOP details for the ATM interface.
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® Theshow versioncommand displays the configuration of the system hardware (the number of
each interface processor type installed), the software version, the names and sources of
configuration files, and the boot images.

Router> show version

GS Software (RSP-K), Version 10.3(571)
Copyright (c) 1986-1995 by cisco Systems, Inc.
Compiled Wed 10-May-95 14:44

System Bootstrap, Version 4.6(1)

Current date and time is Fri 5-12-1995 2:18:52
Boot date and time is Fri 5-12-1993 11:42:38
Router uptime is 2 hours, 36 minutes
System restarted by power-on
Running default software
Network configuration file is "Router", booted via tftp from 1.1.1.1
RSP2 (Risc 4600) processor with 16384K bytes of memory.
X.25 software.
Bridging software.
1 Route Switch Processor.
1 TRIP controller (4 Token Ring).
4 Token Ring/IEEE 802.5 interface.
1 AIP controller (1(ATM)
1 ATM network interface
8192K bytes of flash memory on embedded flash (in RSP2).
Configuration register is 0x0
(display text omitted)

® Theshow protocolscommandlisplays the global (system-wide) and inded-specific status of
any configured Level 3 protocol.

® Thewrite terminal command displays the currently running AIP configuration in RAM, as
follows:

Router#  write term

interface atm2/0

ip address 1.1.1.1 255.255.255.0
atm rate-queue 1 100

atm rate-queue 2 5

atm pvc 1 1 1 aal5mux ip

atm pvc 3 3 3 aal5snap

atm pvc 4 4 5 aal5snap 4000 3000
appletalk address 10.1

appletalk zone atm

Configuring the FSIP

The FSIP supports EIA/TIA-232, EIA/TIA-449, V.35, and X.21 electrical interfaces in both DTE

and DCE mode, and EIA-530 intades in DTE mode. The port adapter cable connected to each port
determines the electrical intade type and mode of the porb. Ghange the electrical intade type

or mode of a port, you replace the port adapter cable and usarsofmmmands to reconfigure the

port for the new interface. At system startup or restart the FSIP polls the interfaces and determines
the electrical interface type of each port (according to the type of port adapter cable attached).
However, it does not necessarily repoll an interface when you change the adapter cable on line.
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To ensure that the system recognizes the new interface type, you must shut down and reenable the
interface after changing the cable. When setting umpveD{€E interfice or changing the mode of an
interface from DTE to DCE, or when setting up a loopback test, you must also set the clock rate on
the interface. If necessary, you can also use software commands to invert the clock to compensate
for phase shifts caused by circuit delays or variances in cable lengths.

The deéult configuration for serial ports is DCE mode, NRZ format, and 16-bit CRC error detection.
All serial interfaces support nonreturn to zero inverted (NRZI) format and 32-bit error detection,
both of which are enabled with a software command.

This section contains brief descriptions and examples of software commands that you may need
when installing or changing the configuration of serial interface ports. For complete command
descriptions and instructions, refer to the related software documentation.

Configuring Timing (Clock) Signals
To use an FSIP port as a DCE inded, you must connect a DCE port adapter cable and set the clock
speed with thelockrate command. ¥u must also set the clock rate to perform a loopback test. This
section describes twouse softvre commands to set the clock rate on a DCE port and, if necessary
how to invert the clock to correct a phase shift between the data and clock signals.

Setting the Clock Rate

All DCE interfaces require a noninverted internal transmit clock signal, which is generated by the
FSIP. The default operation on an FSIP DCE interface is for the DCE device (FSIP) to generate its
own clock signal (TxC) and send it to the remote DTE. The remote DTE device returns the clock
signal to the DCE (FSIP port). When using DCE ir#teefs, you must connect a DCE-mode adapter
cable to the port and specify the rate of the internal clock wittldlekrate configuration command
followed by the bits-per-second value.

In the following example, the first serial interface on an FSIP in interface processor slot 2 (2/0) is
defined as having a clock rate of 2 Mbps.

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 2/0
Router(config-if)# clockrate 2000000
Router(config-if)# "z

Router#

Following are acceptable clockrate settings:

1200, 2400, 4800, 9600, 19200, 38400, 56000, 64000, 72000, 125000, 148000, 500000, 800000,
1000000, 1300000, 2000000, and 4000000

Speeds above 64 kbps (64000) are not appropriate for EIA/TIA-232; use EIA/TIA-449 on faster
interfaces. And, theafster speeds might nobwk if your cable is too long. If you change an irded

from DCE to DTE, you can use the clockrate command to remove the clock rate although it is

not necessary to do so. The port automatically recognizes the DTE cable and ignores the clock rate
until a DCE cable is attached to the port again.

The FSIP ports support full duplex operation at DS1 (1.544 Mbps) and E1 (2.048 Mbps) speeds.
Each four-port module (see the section “Fast Serial Interface Processor” in the chapter “Product
Overview.") is controlled by a dedicated MC68040 processor and can supportupto4 Tl or 3E1
interfaces. An eight-port FSIP, which has two modules, can support up to 8 T1 or 6 E1 interfaces.
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Because each foymort module shares a process@u can delegte bandwidth to a single port and
leave the other ports idle to optimize speed and bandwidth on a single interface. For example, you
can configure each of the four ports on a module to operate at 2 Migosfigure one port to

operate at 8 Mbps and leave the remaining three ports idle. The type of interface, the amount of
traffic, and the types of external network devices connected to the ports affect actual rates.

Inverting the Clock Signal

Systems that use long cables may experience high error rates when operating at the higher speeds.
Slight variances in cable length, temperature, and network configuration can cause the data and
clock signals to shift out of phase. Inverting the clock can often correct this shift. The
invert-transmit-clock configuration command inverts the TxC clock signal for DCE interfaces.

This prevents phase shifting of the data with respect to the clock. To change the clock back to its
original phase, use thm invert-transmit-clock command.

In the example that follows, the clock is inverted for the first serial port on an FSIP in interface
processor slot 2:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 2/0
Router(config-if)# invert-transmit-clock
Router(config-if)# "z

Router#

Configuring NRZI Format

The default for all interface types is for nonreturn to zero (NRZ) format; however, all types also
support nonreturn to zerovierted (NRZI). NRZ encoding is most common. NRZI encoding is used
primarily with EIA/TIA-232 connections in IBM environments. To enable NRZI encoding on any
interface, specify the slot and port address of the axterfollaved by the commanarzi-encoding.

In the kample that follavs, the first serial port on an FSIP in intex processor sl@tis configured

for NRZI encoding:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 2/0
Router(config-if)# nrzi-encoding
Router(config-if)# "z

Router#

To disable NRZI encoding on a port, specify the slot and port address andus@thieencoding
command. For a brief overview of NRZ and NRZI, refer to the section “NRZ and NRZI Formats
in the chapter “Preparing for Installation.” For complete command descriptions and instructions,
refer to the related software documentation.

Configuring 32-Bit Cyclic Redundancy Check

All interfaces (including the HIP) use a 16-bit cyclic redundancy check (CRC) by default but also
support a 32-bit CRC.

Note To determine if your HIP will support a 32-bit CRC, useshew diagcommand. If the

resulting display indicates Part Number 81-0050-01, Hardware Version 1.0, you cannot use the
CRC-32 feature. If the display indicates Part Number 81-0050-02, Hardware Version 1.1, you can
use the CRC-32 feature.
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CRC is an error-checking technique that uses a calculated numeric value to detect errors in
transmitted data. Because 32-bit CRC transmits longer data streasigatdtes, it puades better
ongoing error detection with less retransmits. However, both the sender and the receiver must use
the same setting. The dedt for all serial intedces is for 16-bit CRC.olenable 32-bit CRC on an
interface, specify the slot and port address of the interface followed by the coromt®dn the
example that follows, the first serial port on an FSIP in interface processor slot 2 is configured for
32-bit CRC:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 2/0
Router(config-if)# cre32
Router(config-if)# "z

Router#

To disable 32-bit mode and return to theaddtf 16-bit setting on a specific intack, specify the slot
and port address of the intace and use th crc32command. Br a brief @ervien of CRCs, refer
to the section “Cyclic Redundan€hecks” in the chapter “Preparing for Installatiéror complete
command descriptions and instructions, refer to the related software documentation.

Configuring 4-Bit Cyclic Redundancy Check
The E1-G.703/G.704 interface supports 4-bit CRC in framed mode only. CRC-4 is not enabled by
default. D enable CRC-4 on the E1-G.703/G.704 irsteef specify the slot and port address of the
interface followed by therc4 command. In the example that follows, the top port on an FSIP in
interface processor slot 3 is configured for CRC:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 3/0
Router(config-if)# crcd
Router(config-if)# "z

Router#

To disable CRC-4 and return to the default of no CRC error checking, specify the slot and port
address and use the crc4 command. For complete command descriptions and instructions, refer
to the related software documentation.

Replacing Serial Port Adapter Cables

The port adapter cable connected to each FSIP port determines the electriaakityed and mode

of the port. The FSIP ports are not configured for either DTE or DCE modeduyltd@fhen there

is no cable attached to a port, the safidentifies the port &iversal, Cable Unattachedther

than either a DTE or DCE interface. When a cable is attached, the port recognizes the mode and
automatically uses the clock signal from the appropriate source (external for DTE or internal for
DCE).

Although you do not have to configure a clsckircefor the ports, you do e to define the clock
speedhe first time you configure a port as a DCE irtesf Because the ports automatically use the
appropriate clock source for the type (mode) of cable it detects, you can configure a clock rate for a
DCE interface and later replace the DCE cable with a DTE cable; the FSIP will ignore the internal
clock rate unless it detects that a DCE cable is attached. This configuratissalloto perform a
loopback test on a serial port without a port adapter cable attached.
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Following is an &ample of theshow controllers cybuscommand that shes an interice port (2/0)
that has an EIA/TIA-232 DTE cable attached, and a second port (2/1) that does not have a cable
attached:

Router# show controller cybus

FSIP 2, hardware version 3, microcode version 10.0

Interface 16 - Serial2/0, electrical interface is RS-232 DTE
31 buffer RX queue threshold, 101 buffer TX queue limit, buffer size 1520
Transmitter delay is O microseconds

Interface 17 - Serial2/1, electrical interface is Universal (cable unattached)
31 buffer RX queue threshold, 101 buffer TX queue limit, buffer size 1520

To change the electrical intade type or mode of a port on line, replace the serial adapter cable and
use software commands to restart the interface and, if necessary, reconfigure the port for the new
interface. At system startup or restart, the FSIP polls the interfaces and determines the electrical
interface type of each port (according to the type of port adapter cable attached). However, it does
not necessarily repoll an interface when you change the adapter cable on line. To ensure that the
system recognizes the new interface type, shut down and reenable the interface after changing the
cable.

Perform the follaving steps to change the mode or irde€f type of a port by replacing the adapter
cable. If you are replacing a cable with one of the sameactetipe and mode, these steps are not
necessary. (Simply replace the cable without interrupting operation.)

Step1 Locate and remove the adapter cable to be replaced.

Step 2 Connect the new cable between the FSIP port and the network connection. Tighten the
thumbscrews at both ends of the cable to secure it in the ports.

Step 3 At the privileged leel of the EXEC, specify the port address, shwrdthe interface, and
write the configuration to NVRAM. Add additional configuration commandsyiftzefore
you exit from the configuration mode (before you pegsZ ).

Router> ena

Password:

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# int serial 2/5
Router(config-int)# shutdown
Router(config-int)# "z
Router#

Router# copy running-config startup-config

Step 4 Enter the configuration mode again and bring the port back up.

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)#

Router(config-int)# int serial 2/5
Router(config-int)# no shutdown
Router(config-int)# "z

Router#

These steps will prompt the system to poll the iatmfand recognize thevmenterface immediately
When configuring a port for a DCE interface for the first time, or when setting up a loopback test,
you must set the clock rate for the port. When you connect a DCE cable to a port, theeintdH
remain devn, the clock LEDs will remain §fand the intedce will not function until you set a clock
rate (regardless of the DCE mode default).
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If you are changing the mode of the intexd from DCE to DTE, you do not need to change the clock
rate for the port. After you replace the DCE cable with a DTE cable and the system recognizes the
interface as a DTE, it will use thaternal clock signal from the remote DCEvabe and ignore the
internal clock signal that the DCE intacke normally uses. Therefore, once you configure the clock
rate on a port for either a DCE interface or loopback, you can leave the clock rate configured and
still use that port as a DTE interface.

Removing and Replacing Serial Port Adapters

Serial port adapters provide the high-density ports for FSIP serial interfaces. Each port adapter
provides two ports, and each port supports any one of the available interface types: EIA/TIA-232,
EIA/TIA-449, V.35, X.21, and EIA-530. (See the section “Fast Serial Interface Processor” in the
chapter “Product Garvien” for a discussion of the wrsal serial port adapters.) The adapter cable
connected to the port determines the electrical interface type and mode (DTE or DCE) of the
interface. Each FSIP is shipped from thetbry with four or eight port adapters installed. FSIP port
adapters are spare parts; if you have spares on hand and have a failure, you can replace interfaces
without having to return the FSIP to the factory. You cannot, however, add ports to an FSIP by
installing additional port adapters.

The four-port FSIP supports only one four-port module. To change the electrical interface type or
mode of a port, you need only replace the adapter cable and reset theentéftien setting up the

DCE port, you must also set the clock rate. Although DCE is the default mode, you do not need to
specify the mode when configuring DTE interfaces. When the port recognizes the DTE interface
cable, it automatically uses the clock signal from the remote DCE device.

attempt to isolatealults or to troubleshoot FSIPs or serial irdees by sapping port adapters. The
surface-mount circuitry on the port adapters will not tolerate excessive handling.

n Caution Remove and install port adapters only when it is necessary to replace interfaces. Do not

All serial interface types support NRZI format and 32-bit CRC, both of which you set witheseftw
commands. (Refer to the section “Configuring the FSIP” earlier in this chapter.) For complete
command descriptions and instructions, refer to the related software documentation.

Tools Required
You need the following tools to complete this procedure:

® Number 1 Phillips or 3/16-inch flat-blade screwdriver
® 3/16-inch nut driver

® Wrist strap or other grounding device to prevent ESD damage
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Removing the FSIP

Two or four port adapters are installed on each FSIP at the factory (each port adapter provides two
ports), so in order to install a new port adapter (or to replace an existing one), you need to remove
an existing port adapter. Each four-port module on an FSIP is driven by a CPU; four-port FSIPs
contain one process@nd eight-port FSIPs containdyrocessors.ot cannot add additional ports

to a four-port FSIP to upgrade it to eight ports.

Follow these steps to remove and replace the FSIP:
Step 1 Disconnect all network interface cables attached to the FSIP ports.

Step 2 Put on a grounding strap and attach the equipment end to one of the captive installation
screws on the rear of the chassis.

Step 3 Use a screwdriver to loosen the two captive installation screws on the FSIP.

Step 4 Place your thumbs on the upper and lower ejector levers and simultaneously push the top
lever up and the bottom lever down to release the FSIP from the backplane connector.

Step5 Grasp the FSIP handle with one hand and place your other hand under the carrier to support
and guide the FSIP out of the slot. Avoid touching the board.

Step 6 Carefully pull the FSIP straight out of the slatgbing your other hand under the carrier to
guide it. (See Figure 5-3.) Keep the FSIP at a 90-degree orientation to the backplane.

Step 7 Place the remeed FSIP on an antistatic mat or antistatic foam and proceed to thérfigllo
section “Removing FSIP Port Adapters.”

Removing FSIP Port Adapters

Port adapters are installed on each FSIP agttterfy. You must remove an existing port adapter in
order to replace or install awene. Each port adapter is anchored to the FSIP witldtwble-row
vertical board-to-board (BTB) connectors and two Phillips-head screws that extend down into the
standoffs. (See Figure 5-16.) The port adapter is also anchored to the carrier faceplate with four
jackscrews with lock washers (two per port).

Caution The surbce-mounted components on the port adapterscamreely susceptible to ESD

A damage. l€ep each port adapter in a separate antistatic bag until you are ready to instedlyis. Al
wear a ground strap and handle boards as little as possible. When you must handle the board, limit
contact to the board edges only, avoiding contact between the board and clothing.

To remove a port adapter from the FSIP, perform the following steps:

Step 1 Ensure that the FSIP is resting on an antistatic mat or on antistatic foam. You should still
be wearing an ESD-prevention ground strap.

Step 2 Position the FSIP so that it is in the same orientation as shown in Figure 5-16.

Step 3 Locate the port adapter to be replaced. Use a 3/16-inch nut driver to loosen the four
jackscrews. (One jackscrew is located on each side of each serial connector port.)

Step 4 Remove the jackscrews anashers and put them asideu¥nay need them to install the
new port adapter.

Step 5 Use a Phillips scredriver to loosen and reme the tvo standdfscravs. (See Figurs-16.)
You will need the standoff screws to install the new port adapter.
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Step 6 While awiding contact with apntraces or components on the board, insert your thumb and
forefinger into the finger holes on the sides of the port adapter and gently lift the port
adapter upward to dislodge the BTB connectors. If the port adapter resists, rock it very
slightly from side to side until it pulls free of the FSIP connector.

Figure 5-16 Removing FSIP Port Adapters

Caution:
Do not pry port adapters out with

a screwdriver leveraged against the
board stiffener.

H1598a

Board stiffener
and EMI shield

BTB connector

Caution Do not use a screwdriver or other tool to pry the port adapter up or out of the BTB
connectors apart. In particular, do not use the board stiffener for leverage, or you will damage the
FSIP board.

Step 7 When the port adapter BTB connector is completely disconnected from the BTB connector
on the FSIRilt the back of the port adapter up at about a fFateangle fromertical and
slowly pull it upward and outard (up and out using the orientationwhan Figure5-16),
away from the faceplate. The serial port connectors will pull out of the cutouts in the
faceplate.

Step 8 Immediately place the removed port adapter into an antistatic bag.

Step 9 Proceed to the following section to install a new port adapter.
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A

Caution Do not reinstall the FSIP in the chassis unless all port adapters are in place. The empty
port will allow cooling air to escape freely through the cutouts in the faceplate, which could
misdirect the airflow inside the chassis and allow components on other boards to overheat.

Installing FSIP Port Adapters

The FSIP should already be out of the chassis and have an empty space available for the new port
adapter. If it is not, refer to the two preceding sections to remove the FSIP from the chassis and
remove a port adapter from the FSIP. Refer to Figure 5-17 while performing the following steps.

Step 1 Ensure that the FSIP is resting on an antistatic mat or on antistatic foam and position it with
the same orientation as that shown in Figure 5-17. You should still be wearing an
ESD-prevention ground strap.

Step 2 Carefully remove the new port adapter from its antistatic bag. Handle the port adapter by
the board edges only.

Step 3  If jackscrews are installed on the sides of the connectors, remove them and the four lock
washers by turning them counterclockwise. If necessary, use a 3/16-inch nut driver to
loosen them. Put the screws and washers aside.

Step 4 While still handling the board edges only, position the port adapter so that it is in the
orientation shavn in Figure5-17: at about a 70-gese angle frometrtical, component side
down, standoffs on the underside, and the external interface port connectors facing the
inside of the carrier faceplate.

Step5 As shown in Figure 5-1partially insert the port connectors through the back of the
cutouts in the carrier faceplate. Do not force the connectors through the cutouts until the
standoffs and BTB connectors are aligned.

Step 6 With the port connectors partially inserted into thesfplate cutouts, sidy lower the back
(opposite) side of the port adapter and continue to ease the port connectors through the
cutouts until the BTB connectors on the FSIP and port adapter meet, and the standoffs on
the underside of the port adapter are aligned with the standoff holes in the FSIP. Shift the
port adapter until the port connectors are fully inserted through the cutouts, and the
standoffs are aligned with the standoff holes.

Caution Before seating the port adapter onto the FSIP, ensure that the port adapter is aligned
properly with the BTB connectors and the standoffs. Forcing a misaligned port adapter into place
can damage the port adapter or the FSIP and cause immediate or intermittent failures.

Step 7 Place your fingers along the back edge of the port adapter board and wrefsly until
the BTB connectors mate. If the connectors resist, do not force them. Shift the port adapter
around until the connectors mate properly.

Step 8 Insert the tw long Phillips-head sones through the ter standds and fingettighten them.
These screws extend through the standoffs and the FSIP board and thread into the metal
carrier.

Step 9 Install a lockwasher on each of the four jackscrews.

Step 10 On the front of the carrier faceplate, insert the four jackscrews through the front of the
faceplate and into the holes on either side of both port connectors.

5-66 Cisco 7513 Hardware Installation and Maintenance



Installing and Configuring Processor Modules

Step 11 When all scres and connectors are aligned propeare a Phillips screwdriver to tighten
the standoff screws and a 3/16-inch nut driver to tighten the four jackscrews. Do not

overtighten any of the screws.
Step 12 Proceed to the next section to reinstall the FSIP in the chassis.

Installing FSIP Port Adapters

Figure 5-17

H1599a

Board stiffener
and EMI shield
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Replacing the FSIP in the Chassis

There should ne be four or eight port adapters installed on the A$tRere are not, do not install
the FSIP until you install all port adapters or until you install a blank aterfrocessor filler in the
FSIP slot.

Do not reinstall the FSIP unless all port adapters are installed. The empty port will allo

Caution

A cooling air to escape freely through the cutouts in the faceplate, which could misdirect the airflow
inside the chassis and allow components on other boards to overheat. To prevent ESD damage,
handle interface processors by the handles and carrier edges only.

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Grasp the FSIP handle with one hand and place your other hand under the carrier to support
the FSIP and guide it into the slot. (See Figure 5-3.) Avoid touching the board.

Place the back of the FSIP in the slot and align the notch on the bottom of the carrier with
the groove in the slot. (See Figure 5-2.)

While keeping the FSIP at a 90-degree orientation to the backplane, carefully slide the
carrier into the slot until the FSIP faceplate makes contact with the ejector levers. (See
Figure 5-2.)

Using the thumb and forefinger of each hand, simultaneously push thegogde/n and
the bottom lever up (as shown in Figure 5-2) to fully seat the FSIP in the backplane
connector.

Use a number 1 Phillips or a 3/16-inch flat-blade screwdriver to tighten the captive
installation screws on the top and bottom of the FSIP.

Reconnect the netwk interface cables or other connection equipment to the FSIPaogerf
ports.

When you insert the new FSIP, the console terminal will display several lines of status
information about the OIR as it reinitializes the irteds. Change the state of the irstees
to up and verify that the configuration matches that of the interfaces you replaced.

Use theconfigure command or theetupcommanddicility to configure the neinterfaces.
You do not have to do this immediately, but the interfaces will not be available until you
configure them and bring them up.

After you configure the interfaces, use iw controller serialor theshow interfaces
command to display the status of the new interfaces.

This completes the port adapter replacement procedure. For complete command descriptions and
instructions, refer to the related software documentation.

5-68 Cisco 7513 Hardware Installation and Maintenance



Installing and Configuring Processor Modules

Configuring the MIP

If you installed a new MIP or if youamt to change the configuration of atiséng controller, you
must enter the configuration mode. If you replaced the MIP that was previously configured, the
system will recognize the new MIP and bring it up in the existing configuration.

After you verify that the new MIP is installed correctly (the enabled LED is on), use the
privileged-levelconfigure command to configure the new MIP controller. Be prepared with the
information you will need, such as the following:

® T1 and/or E1 information, for example clock source (for T1), line code, and framing type
® Channel-group information and timeslot mapping

® Protocols and encapsulations you plan to use on the new interfaces

® Internet protocol (IP) addresses if you will configure the interfaces for IP routing

® Whether the new interface will use bridging

Refer to theRouter Products Configuration GuidgedRouter Products Command Reference
publications for a summary of the configuration options available and instructions for configuring
the MIP controller.
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Configuring Jumper J6 on the E1 Port Adapter
By default, channelized E1 port adapters are set with capacitive coupling between the receive (Rx)
shield and chassis ground. This provides direct current (DC) isolation between the chassis and
external devices, as stated in the G.703 specification. Jumper J6 controls this function. To make
changes, remove the E1 port adapter from the mother board, place one of the spare jumpers on J6
pins one and twor pins two and three (refer to Table 5-8), and replace the port adapter on the
mother board. Pin 1 of J6 is designated with a square. (See Figure 5-18.)

Figure 5-18 Location of Jumper J6 on the E1 Port Adapter—Partial View
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5
85 <— Cable
98 connector
OO
T2 O
Jel ool ¢ Jumper
321 36
Spare
jumpers
A
Y
T
E1 port adapter
Table 5-8 Jumper Settings and Functions
Jumper Pins and Impedance Function
J6 1 and 2 for 120 ohm Controls capacitive coupling for either 120-ohm or 75-ohm operation; an
2 and 3 for 75 ohm installed jumper directly connects the Rx shield to chassis ground.

jumper J6 should be installed by trained service persamiglFor either impedance option, a
jumper installed at J6 bypasses the AC-decoupling capacitor to ground, thereby coupling the
interface directly to AC. This is a setting that could pose a risk of severe injury. By default and for
safety, J6 has no jumper installed.

a Warning To prevent problems with the E1 interface and to reduce the potential for injury,

After you set jumper J6, proceed to the section “Removing and Replacing MIP Port Adapters” to
replace the MIP port adapter.
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Using the Configure Commands

Following are instructions for a configuration that enables a controller and specifies IP routing. Y
might also need to enter other configuration subcommands, depending on the requirements for your
system configuration and the protocols you plan to route on theaitgefifhe channel-groups must

be mapped before the MIP controller can be configured.

For complete descriptions of configuration subcommands and the configuration options available,
refer to theRouter Products Configuration Guig@dRouter Products Command Reference
publication.

Before you use theonfigure command, you must enter theildged lewel of the EXEC command
interpreter with thenablecommand. The system will prompt you for a password if one has been
set.

The system prompt for the privileged level ends with a pound sign (#) instead of an angle bracket
(>). At the console terminal, enter the privileged level as follows:

Step 1 At the usedevel EXEC prompt, enter thenablecommand. The EXEC prompts you for a
privileged-level password, as follows:

Router> enable

Password:

Step 2 Enter the passwrd (the passard is case sensit). For security purposes, the passdis
not displayed.

Step 3 When you enter the correct password, the system displays the privileged-mode system
prompt (#) as follows:

Router#

Step 4 Proceed to the following section to configure the MIP controller.

Following are commands used to map the channel-group, with the default variable listed first:

Commands for T1:

Commands for E1:

controller t1 slot/applique controller el slot/applique

clock source]line | internal] Not required for E1

linecode[ami | b8z§

linecode [hdb3| ami|

framing [sf| esl

framing [crc4 | no-crcq

loopback[local | remotd loopback

shutdown shutdown

channel-groupnumbertimeslotslist [speed {56 | 48 | 64}] channel-groupnumbertimeslotslist [speed {56 | 48 |64}]
For speed, 56 is the default. For speed, 64 is the default.

Numberis the channel-group 0 to 23 for T1 and 0 to 29 for E1.

Timeslotslist is a number between 1 to 24 for T1 and 1 to 31 for E1. It conforms to D3/D4
numbering for T1. Timeslots may be entered individually and separated by commas or as a range
that is separated by a hyphen (for example, 1-3, 8, 9-18). For E1 and T1, O is illegal.

Speed specifies the DSO speed of the channel-group: ddltdef56 kbps and E1 drflt is 64 kbps.
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Note Cisco 7513 routers identify channel-groups as serial interfaces by slot number (interface
processor slots 0 through 5 and 8 through 12), applique (0 or 1), and channel-group number (0 to 23
for T1 and 0 to 29 for E1) in the formatpt/port:channel-groupFor example, the address of the

MIP installed in interface processor slot 4, with applique 1 and channel-group 5, wdiild®e

T1 Configuration

The folloving steps describe a basic T1 configuration. Press the Rejuaftér each configuration
step.

Step 1 At the privilgged-mode prompt, enter the configuration mode and specify that the console
terminal will be the source of the configuration subcommands as follows:

Router# conft
Enter configuration commands, one per line. End with CNTL/Z. Router(config)#

Step 2 At the prompt, specify the controller to configure by entering the subcomeoand
followed byt1, and slot/appliquéinterface processor slot number/applique). Trengple
that follows is for the MIP in interface processor slot 4, applique 1:

Router(config)# conttl 4/1

Step 3 At the prompt, specify the clock source for the controlideclock sourcecommand will
determine which end of the circuit provides the clocking.

Router(config-controller)# clock source line

Note The clock source should only be set to use the internal clocking for testing tloeknetuf
the full T1 line is used as the channel-group. Only one end of the T1 line should be set to internal.

Step 4 At the prompt, specify thifaming type.

Router(config-controller)# framing esf

Step 5 At the prompt, specify thiinecodeformat.

Router(config-controller)# linecode b8zs
Router(config-controller)#

%CONTROLLER-3-UPDOWN: Controller T1 4/1, changed state to up
Router(config-controller)#

Step 6 At the prompt, specify thehannel-group modification command, channel-group and
timeslots to be mapped. Theagnple shars channel-group 0 and timeslots 1, 3 through 5,
and 7 selected for mapping.

Router(config-controller)# channel-group 0 timeslots 1,3-5,7
Router(config-controller)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial4/1:0, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial4/1:0, changed state to up
Router(config-controller)#

Router(config-controller)#

Step 7 At the prompt, specify the interface, serial, slot, applique, and channel-group to modify.

Router(config-controller)# int serial 4/1:0
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Step 8

Step 9

Step 10

Step 11

Step 12

Step 13

At the prompt, assign an IP address and subnet mask to the interface withdteess
configuration subcommand as in the following example:

Router(config-if)# ip address 1.1.1.1 255.255.255.0
Router(config-if)#

Add any additional configuration subcommands required to enable routing protocols and
adjust the interface characteristics.

After including all of the configuration subcommands, to complete the configuration, enter
Ctrl-Z (hold down the Control key while you press Z) to exit the configuration mode.

Write the new configuration to memory as follows:

Router# copy running-config startup-config

The system will display an OK message when the configuration is stored.

Exit the privileged level and return to the user level by entatisaple at the prompt as
follows:

Router# disable

Router>

Proceed to the follging section to check the intaxfe configuration witthowcommands.

E1 Configuration
The following steps describe a basic E1 configuration. Press the Return key after each step.

Step 1

Step 2

Step 3

Step 4

Step 5

At the privileged-mode prompt, enter the configuration mode and specify that the console
terminal will be the source of the configuration subcommands as follows:

Router# conft
Enter configuration commands, one per line. End with CNTL/Z. Router(config)#

At the prompt, specify the controller to configure by entering the subcomeoand
followed byel, and slot/appliquéinterface processor slot number/applique). Trengple
that follows is for the MIP in interface processor slot 4, applique 1:

Router(config)# cont el 4/1

At the prompt, specify thifaming type.

Router(config-controller)# framing crc4

At the prompt, specify thinecodeformat.

Router(config-controller)# linecode hdb3
Router(config-controller)#

%CONTROLLER-3-UPDOWN: Controller E1 4/1, changed state to up
Router(config-controller)#

At the prompt, specify thehannel-group modification command, channel-group and
timeslots to be mapped. Theagnple shars channel-group 0 and timeslots 1, 3 through 5,
and 7 selected for mapping.

Router(config-controller)# channel-group 0 timeslots 1,3-5,7
Router(config-controller)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial4/1:0, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial4/1:0, changed state to up
Router(config-controller)#

Router(config-controller)#
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Step 6 At the prompt, specify the interface, serial, slot, applique, and channel-group to modify.
Router(config-controller)# int serial 4/1:0

Step 7 At the prompt, assign an IP address and subnet mask to the interface wthdtiess
configuration subcommand as in the following example:

Router(config-if)# ip address 1.1.1.1 255.255.255.0
Router(config-if)#

Step 8 Add any additional configuration subcommands required to enable routing protocols and
adjust the interface characteristics.

Step 9 After including all of the configuration subcommands, to complete the configuration, enter
Ctrl-Z (hold down the Control key while you press Z) to exit the configuration mode.

Step 10 Write the new configuration to memory as follows:

Router# copy running-config startup-config

The system will display an OK message when the configuration is stored.
Step 11 EXxit the privileged level and return to the user level by entelisaple at the prompt as
follows:

Router# disable
Router>

Checking the Configuration

After configuring the new interface, use 8t®wcommands to display the status of the new
interface or all interfaces.

Command Descriptions and Examples
Following are descriptions and examples of the show commands. Descriptions are limited to fields
that are relevant for verifying the configuration.

® Theshow versioncommand displays the configuration of the system hardware (the number of
each interface processor type installed), the software version, the names and sources of
configuration files, and the boot images.

Router> show version

GS Software (RSP-K), Version 10.3(571)

Copyright (c) 1986-1994 by cisco Systems, Inc.
Compiled Wed 10-May-95 15:52

System Bootstrap, Version 4.6(1) [fc2], SOFTWARE
Router uptime is 42 minutes

System restarted by reload
System image file is “myfile-gs7-k”, booted via tftp from 1.1.1.1
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RSP2 (Risc 4600) processor with 16384K bytes of memory. X.25 software, Version 2.0, NET2,
BFE and GOSIP compliant. Bridging software.

1 Route Switch Processor.

1 EIP controller (6 Ethernet).

1 TRIP controller (4 Token Ring).

1 FSIP controller (4 Serial).

1 MIP controller (1 T1). (or 1 E1, and so forth)
6 Ethernet/IEEE 802.3 interfaces.

4 Token Ring/IEEE 802.5 interfaces.

6 Serial network interfaces.

1 FDDI network interface.

128K bytes of non-volatile configuration memory.
8192K bytes of flash memory sized on embedded flash.
Configuration register is 0x100

Theshow controllers cbhuscommand displays the internal status of each interface processor,
including the interface processor slot location, the card hardware version, and the currently
running microcode version. It also lists each interface (port) on each interface processor
including the logical intedice number, inteate type, pysical (slot/port) address, and haater
(station address) of each interface. The following example shows the MIP installed in interface
processor slot 1:

Router# show controller cbus

FIP 0, hardware version 2.2, microcode version 10.1

Microcode loaded from system
Interface O - FddiO/0, address 0000.0c03.648b (bia 0000.0c03.648b)
15 buffer RX queue threshold, 37 buffer TX queue limit, buffer size 4496
ift 0006, rgl 13, tq 0000 01AO0, tql 37

(text omitted from example)

MIP 2, hardware version 1.0, microcode version 10.0
Microcode loaded from system
Interface 16 - T1 2/0, electrical interface is Channelized T1
10 buffer RX queue threshold, 14 buffer TX queue limit, buffer size 1580 ift 0001, rql
7, tg 0000 05BO, tql 14
Transmitter delay is O microseconds
Router#

Theshow controller t1 command displays the status of the default T1 (which is specified in
RFC 1406). Theshow controller t1 slot/appliqguecommand displays the verbose information
for a particular T1, as follows:

Router# show cont t1 3/1
T13/1lis up.
Description: Connected back-to-back to RouterA, nw side
No alarms detected.
Framing is ESF, Line Code is B8ZS, Clock Source is Internal.
Data in current interval (65 seconds elapsed):
0 Line Code Violations, 4390918 Path Code Violations
0 Slip Secs, 0 Fr Loss Secs, 0 Line Err Secs, 0 Degraded Mins
6 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 0 Unavail Secs
Data in Interval 1:
0 Line Code Violations, 5373952 Path Code Violations
0 Slip Secs, 0 Fr Loss Secs, 0 Line Err Secs, 0 Degraded Mins
0 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 0 Unavail Secs
Total Data (last 1 15 minute intervals):
0 Line Code Violations, 5373952 Path Code Violations,
0 Slip Secs, 0 Fr Loss Secs, 0 Line Err Secs, 0 Degraded Mins,
0 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 0 Unavail Secs
Router#
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® Theshow controller elcommand displays the status of the default E1 (which is specified in

RFC 1406). Theshow controller elslot/appliquecommand displays the verbose information
for a particular E1, as follows:

Router# show contel 1/1
E1 1/1is up.
Applique type is Channelized E1 - balanced
No alarms detected.
Framing is CRC4, Line Code is HDB3.
Data in current interval (280 seconds elapsed):
3 Line Code Violations, 1 Path Code Violations
0 Slip Secs, 0 Fr Loss Secs, 1 Line Err Secs, 0 Degraded Mins
0 Errored Secs, 0 Bursty Err Secs, 0 Severely Err Secs, 1 Unavail Secs
Total Data (last 79 15 minute intervals):
0 Line Code Violations, 0 Path Code Violations, O Slip Secs, 0 Fr Loss Secs,
0 Line Err Secs, 0 Degraded Mins, 0 Errored Secs, 0 Bursty Err Secs,
0 Severely Err Secs, 0 Unavail Secs
Router#

Theshow configurationcommand displays the contents of the system configuration file stored
in NVRAM. This file should reflect all new configuration changes you made and wrote to
memory with thecopy running-config startup-configcommand.

Router# show config
Using 1708 out of 130048 bytes
I

version 11.0
|

hostname Router

!

enable password *****

!

clns routing

!

controller T1 4/1 (for E1, E1 4/1, and so forth)
framing esf (for E1, crc4, and so forth)
linecode b8zs (for E1, hdb3, and so forth)
channel-group 0 1,3,5,7

channel-group 1 2,4,6,8-10

|

interface Ethernet 1/0
ip address 1.1.1.1 255.255.255.0
no mop enabled

!

interface Ethernetl/1
no ip address
shutdown

!

interface Ethernet1/2
no ip address
shutdown

|

interface Ethernet1/3

(display text omitted)
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® Theshow protocolscommand displays the global (system-wide) and iaterspecific status of
any configured Level 3 protocol.

Router> show protocols

Global values:
Internet Protocol routing is enabled
CLNS routing is enabled (address 41.0000.0000.0000.0001.0000.0000.00) Fddi0/0 is down,
line protocol is down
Internet address is 1.1.1.1, subnet mask is 255.255.255.0
CLNS enabled
Ethernet1/0 is up, line protocol is up
Internet address is 1.1.1.1, subnet mask is 255.255.255.0

(display text omitted)

Using Show Commands to Verify the MIP Status

The following procedure describes how to usesti@vcommands to verify that the new MIP
interface is configured correctly:

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Use theshow versioncommand to display the system haage/configuration. Ensure that
the list includes the new MIP network interface.

Display all of the current CxBus interface processors and their interfaces wétotive
controllers cbuscommand. Verify that the new MIP appears in the correct slot.

Display the T1 and/or E1 alarm condition with gfew controller T1 and/orshow
controller E1 command.

Specify the new interface with tisbow interfaces seriablot/port:channel-group

command and verify that the first line of the display specifies the serial interface with the
correct slot, port and channel-group numiddso \erify that the inteidice and line protocol

are in the correct state: up or down.

Display the protocols configured for the entire system and specific interfaces with the
commandshow protocols If necessaryreturn to the configuration mode to add or reeno
protocol routing on the system or specific interfaces.

Display the entire system configuration file with shew configurationcommand. ¥rify
that the configuration is accurate for the system and each interface.

If the interface is down and you configured it as up, or if the displays indicate that the hardware is
not functioning properlyensure that the nebrk interface is properly connected and terminated. If
you still have problems bringing the interface up, contact a customer service representative for
assistance.

This completes the configuration procedure for the new MIP interface.
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Removing and Replacing MIP Port Adapters

Port adapters provide the ports for the E1 and T1 interfaces. Each port adapter provides one port.
Each MIP is shipped from thadtory with one or te port adapters installedodcannotadd ports

to a MIP by installing an additional port adapter. Port adapgersotbe replaced in the field.

However, you need to remove an existing E1 port adapter in order to access jumper J6.

Before proceeding, refer to the section “Removing Interface Processors” in this chapter.

Caution To prevent damaging the MIP and port adapters, remove and install port adapters only

A when it is necessary. Do not attempt to isolate faults or to troubleshoot MIPs or interfaces by
swapping port adapters. The sagé-mount circuitry on the port adapters will not toleratessive
handling.Do not mix T1 and E1 port adapters on the same motherboard.

Tools Required
You need the following tools to complete this procedure:

® Number 1 Phillips screwdriver
® 3/16-inch nut driver

® An ESD-preventive wrist strap or other grounding device to prevent ESD damage

Removing a MIP Port Adapter

Port adapters are installed on each MIP atahtofy Each port adapter is anchored to the MIP with
one plastic double-mvertical board-to-board (BTB) connector and four Phillipswsithat &tend
through standdd, into the mother board. (See Fig6r&9.) The port adapter is also anchored to the
carrier faceplate with two jackscrews and two lock washers.

damage. léep each port adapter in a separate antistatic bag until you are ready to instedlyis. Al
wear an ESD-preentive ground strap and handle boards as little as possible. When you must handle
the board, limit contact to the board edges only, avoiding contact between the board and clothing.

n Caution The surfce-mounted components on the port adapterscamreely susceptible to ESD

To remove an E1 port adapter from the MIP, refer to Figure 5-19 and perform the following steps:

Step1 Ensure that the MIP is resting on an antistatic mat or on antistatic faarshguld still be
wearing an ESD-preventive strap.

Step 2 Position the MIP so that it is in the same orientation shown in Figure 5-19.
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Step 3 Locate the E1 port adapter to be removed and use a 3/16-inch nut driver to loosen the two
jackscrews, one on either side of the cable connector. (See Figure 5-19.)

Figure 5-19 Removing a MIP Port Adapter

- «—— Standoff screws (4)

<
S
Board stiffener > P‘\‘Q
and EMI shield (,.;‘a
BTB t ‘\‘ S
connector ‘Q :
MIP connector
AN Cable connector
2 \\‘ (4«(«\
/@
‘\‘ Jackscrews (2)

Step 4 Remove the jackscrews and washers and put them aside.

Step5 Use a number 1 Phillips screwdriver to loosen and remove the four standoff screws. (See
Figure 5-19.) The port adapter is now held in place only by the plastic BTB connector.

Step 6 While awiding contact with aptraces or components on the board, insert your thumb and
forefinger under thexéension behind the BTB connector and gently lift the adapteaxgw
to dislodge it from the MIP connectdf the port adapter resists, rock dry slightly from
side to side until it pulls free of the MIP connector.

Caution To prevent damage to the MIP, do not pry the port adapter out with a screwdriver or any
other tool. In particular, do not use the board stiffener for leverage.

Step 7 When the port adapter is completely disconnected from the MIP conrtétctbe back of
the port adapter up at about a 70-degree angle from vertical and slowly pull it up and out
(using the orientation shown in Figure 5-19) and away from the faceplate. The MIP cable
connector will pull out of the cutout in the faceplate.
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Step 8 To reconfigure jumpers on the E1 port adapeder to the section “Configuring Jumper J6
on the E1 Port Adapter” in this chapter. After you have set the jumpers, proceed to the
following section, “Replacing a MIP Port Adapter.”

Caution To prevent oerheating chassis components, do not reinstall the MIP in the chassis unless
A all port adapters are in place. The empty port will allow cooling air to escape freely through the

cutouts in thedceplate, which could misdirect the awflmside the chassis and all@omponents

on other boards to overheat.

Replacing a MIP Port Adapter

If necessary, refer to the preceding section to remove an E1 port adapter from the MIP. Refer to
Figure 5-20 while you perform the following steps:

Step 1 Ensure that the MIP is resting on an antistatic mat or on antistatic foam and position it with
the same orientation as that shown in Figure 5-20. You should still be wearing an
ESD-preventive ground strap.

Step 2 Handle the port adapter by the board edges only.

Step 3 Position the port adapter so that it is in the orientation shown in Figure 5-20: at about a
70-degree angle from vertical, component-side down, standoffs on the underside, and the
external interface cable connector facing the inside of the carrier faceplate.

Step 4 As shavn in Figure5-20,partially insert the cable connector through the back of the cutout
in the carrier faceplate. Do not force the cable connector through the cutout until the
standoffs and BTB connector are aligned.
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Step 5 With the cable connector partially inserted into theeplate cutout, shdy lower the back
(opposite) side of the port adapt€ontinue to ease the cable connector through the cutout
until the BTB connector and the MIP and port adapter meet, and the &anddie MIP
are aligned with the standdfoles in the port adapte3hift the port adapter until the cable
connector is fully inserted through the cutouts and the standoffs are aligned with the
standoff holes. (See Figure 5-20.)

Figure 5-20 Installing a MIP Port Adapter
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Caution Before seating the port adapter onto the MIP, ensure that the port adapter is aligned
A properly with the BTB connectors and the standoffs. Forcing a misaligned port adapter into place
could damage the port adapter or the MIP and cause immediate or intermittent failures.

Step 6 Place your fingerswer the BTB connector and firmlyybgently) press den until the BTB
connector mates with the MIP connectbthe connector resists, do not force it. Shift the
port adapter around until the connectors mate properly.

Step 7 Insert the four long Phillips screws through the four port adapter holes and finger-tighten
them. These screws extend through the standoffs and the MIP board and thread into the
metal carrier.

Step 8 Install a lockwasher on each of the two jackscrews.

Step 9 Insert the two jackscrews through the front of the carrier faceplate and into the holes on
either side of the cable connector.

Step 10 When all screvs and connectors are aligned propeare a Phillips screwdriver to tighten
the four standoff screws and a 3/16-inch nut driver to tighten the two jacksBrewst
overtighten any of these screws.

Step 11 To reinstall the MIP in the chassis, follow the steps in the section “Installing Interface
Processors” in this chapter.

Step 12 Reconnect the netwk interface cables or other connection equipment to the MIP auerf
ports.

Caution To prewent potential EMI andwerheating problems, do not replace the MIP in the chassis

A unless all port adapters are installed. An empty port violates the EMiiiptef the system and also
allows cooling air to escape freely through the cutouts in the caadeplate, which could misdirect
the airflow inside the chassis and allow components on other boards to overheat.

When you insert the new MIP, the console terminal will display several lines of status information
about OIR as it reinitializes the intades. Change the state of the irsteefs to up andavify that the
configuration matches that of the interfaces you replaced.

Use theconfigure command or theetup commanddcility to configure the e interfaces. You do
not hae to do this immediatelyut the interbces will not beailable until you configure them and
bring them up.

After you configure the interfaces, use siw controller cbus show controller T1, and
show controller E1 commands to display the status of the new interface. For brief descriptions of
commands, refer to “Using Show Commands to Verify the MIP Status” earlier in this section.

For complete descriptions of commands and the options available, refeRoutee Products
Configuration GuideandRouter Products Command Referepablication.
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Removing and Replacing Chassis Components

Spare parts fall into two cajeries: those that support OIR and those that require you to skt do

the system power before replacement. Because interface processors support OIR, you can remove
and replace them while the system is operating; however, you must shut down the system power
before removing the RSP2.

This section contains replacement procedures for the following spares:

® Blower module (MAS-7513&N=), the blaver, blaver control board, and the front-panel LEDs,
all on a removable module that draws cooling air through the chassis interior. Replace this unit
if the blower, the control board, or a front-panel LED fails.

® Power supply (PWR-7513-DC=), the 1200-watt (W), DC-input power supply.

® Power supply, the 1200W, AC-input power supply. Depending on the type of power cable
required, the order number is as follows:

— PWR-7513-AC=, with U.S. power cable

— PWR-7513-ACU=, with U.K. power cable

— PWR-7513-ACA=, with Australian power cable
— PWR-7513-AClI=, with Italian power cable

— PWR-7513-ACE=, with European power cable

This document does not include replacement instructions for all chassis spares or packing materials.
However, specific replacement instructions, catiedfiguration notesaccompany all spares. In
addition to the internal spares, the following assemblies are also available as spares:

® Chassis without a power supply (MAS-7513=)

® Chassis with a DC-input power supply (CHAS-7513-DC=)
® Chassis with an AC-input power supply (CHAS-7513-AC=)
® (Cable management kit (ACS-7513CBLM=)

® Rack-mount kit (ACS-7000RMK=)

® RSP2 and interface processors (various product numbers); refer to the section “Installing and
Configuring Processor Modules” in this chapter for replacement instructions

® Repackaging container and materials (PKG-7513=) for moving or shipping the router safely
® Console Y cable (CAB-RSP2CON=)
® Auxiliary Y cable (CAB-RSP2AUX=)

Warning To prevent personal injury, rewethe section “Safety Recommendations” in the chapter
“Preparing for Installation” before replacing any internal components.
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Overview of the Replacement Procedures

All spare parts and FRUs are shipped with detailed, up-to-date instructions ¢oalfigairation
noteg for installation and, if applicable, configuration.

The blower module comprises a blower andradontrol printed circuit board to which the system

LEDs are mounted. To remove the blower module, you need only loosen two captive screws that
anchor the module to the chassis frame; a receptacle on the end of the module mates with a plug at
the back of the module opening. The blower module slides into the chassis (when viewing the
chassis from the noninterface processor end).

For the AC-input power supply, an external modular power cable delivers AC source power to the
external AC receptacle on the intade processor end of thewsr supply. For the DC-input power
supply, a three-lead, 6-AWG power cable (that you provide) delivers DC source power to the
terminal block on the peer supply To remae a paver supplyturn of the paver switch, disconnect

the paver cable, loosen the cagiscrev on the bottom of the peer supply faceplate, and pull the
power supply from the chassis.

Note The dual arbiter and chassis interé are notwailable as indiidual spares, t are considered
to be a part of the card cage and backplane assembly, which is a FRU and can only be
removed/replaced by a Cisco-certified service provider.

Tools and Materials Required
You need the following tools to replace any one of the internal spares:

® 1/4-inch flat-blade screwdriver to loosen the captive screws on the blower module and power
supplies, and a 3/16-inch flat-blade screwdriver to pry off the cover panels

® Number 1 Phillips screwdriver
® Number 2 Phillips screwdriver

® Appropriate length and diameter of conduit through which the DC-input cable will pass into the
DC-input power supply terminal block cover. The opening on the terminal block cover is one
inch in diameterinstallation of this conduit depends on your site andyisttdthe scope of this
publication.

Removing and Replacing the Blower Module

The blower praides cooling air to the internal system components. Whevinggthe chassis from
the noninterdce processor end, the wier module is located abe the card cage. (See Fig&&1.)

Two slotted captive sones hold the blever module in place. The front panel LEDs are located on a
printed circuit board inside the ler module. If one of these LEDsils, the blower module must
be replaced. The LED board inside the blower module assembly is not separately replaceable.

not necessary to turn OFF system power before removing the blower module. However, with the
system power ON and the blower module removed, high current is exposed on the blower module
power connector at the backplane;rdinsert conductive items into the empty blower module
opening. After an operating bl@r module is remaed, the blaver impeller blades will continue to

spin for approximately two minutes; dotinsert anything into the module’s vent holes while the
impeller is spinning.

; Warning Although the system should not be operating when you remove the blower module, it is
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through the system. Replace the blower module before the system overheats. The system will shut
down approximately two minutes after reaching the shutdown temperature threshold.

g Caution With chassis power ON and the blower module removed, no cooling air is circulating

Follow these steps to replace the blower module.

Step1 Locate the blower module, which is above the card cage on the interface processor end of
the chassis. (See Figure 5-21.)

Step 2 Use a flat-blade screwdriver and loosen the captive screws that fasten each end of the
blower module. (See Figure 5-21.)

Step 3 Grasp the handle on the front of the module and slowly pull it straight out of the chassis.
(See Figure 5-21.)

Figure 5-21 Removing and Replacing the Blower Module
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Captive installation screws (2)

Step 4 Place the removed blower module in an antistatic bag for storage or return to the factory.

Step 5 To replace the blower module, hold the handle with either your right or left hand (as long
as you use both hands to handle the module), and, with the intake vents on the blower
module facing down and the “Insert This Side Up” label facing up, insert the new blower
module into the chassis. Keep the module as straight as possible as you guide it into the
chassis.

Step 6 When the blower module is all the way into the chassis opening, tighten the captive
installation screws on the front of the blower module.

This completes the blower module removal and replacement procedure.

Removing and Replacing a Power Supply

The paver supplies rest on the floor of the chassis under the card cage. @hréeeptacle, located

on the faceplate of the AC-input power supply, a cable-retention band wraps around the molded
power cable connector to prevent the cable from accidentally being pulled out or from falling out.
On the DC-input peer supply, you provide twoyion cable ties for cable strain relief. Replace the
nylon cable ties after you install the new DC-input power supply. In addition to a large slotted
screwdriver, you also need a pair of wire cutters for this procedure.
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A

Note The DC-input cable must be routed through conduit from your power source to the power
supply You pravide conduit through which you must route the DC-inputgracable. If cables from

other equipment are in front of the bay, move them aside and temporarily secure them with cable
ties. You must disconnect the conduit from the conduit bracket before you can remove a power
supply from the chassis. Router and attach the conduit to make each power supply accessible for
replacement and maintenance.

Warning It is only necessary to turn OFF a power supply if you will you remove it; power to the
second paver supply (if installed) does not need to be turned. @Aten the paer is ON, with one

of two power supplies removed, high current is exposed on the power connector inside the power
supply opening. @ awid injury or damage to the system, do not inseyttang conductie into the

power supply opening while power is ON to the remaining power supply.

Removing a Power Supply

Follow these steps to remove a power supply:

Step 1 If you have two paver supplies installed and onenger supply hasdiled, turn OFF (O) the
system power switch on the power supply you will remove.

Step 2 AC-input paver supply—Using a sonariver, loosen the cable-retention band and unplug
the power cable from the AC receptacle.

DC-input power supply—To disconnect the power cable leads from a DC-input power
supply, refer to the section “Connecting Power” in the chapter “Installing the Router.”
Then, with the power cable leads disconnected, proceed to Step 3, which follows.

Step 3 Use a flat-blade screwdriver to loosen the captive screw that secures the power supply to
the chassis frame. (See Figure 5-22.)

Figure 5-22 Removing a Power Supply—AC-Input Power Supplies Shown

H5265
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Step 4 Grasp the power supply handle and pull the power supply about halfway out of the bay
(approximately eight inches or 20 cm), then with your other hand undentiee papply,
pull it completely out of the bay. (See Figure 5-23.)

Figure 5-23 Supporting the Power Supply—AC-Input Power Supply Shown
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Caution To maintain agency compliance requirements and meet EMI emissions standards in
Cisco 7513 chassis with a single power supply, the power supply blank must remain in the power
supply bay adjacent to the power supply. (See Figure 5-24npBremove this blank from the

chassis unless you do so to install a redundant power supply.

Note To prevent system problems, do not mix AC-input and DC-input power supplies.

Warning High current levels on the pe@r supply connections at the rear of thev@osupply bay
are exposed with the power supply or blank removed. Do not insert anything conductive into the
open power supply bay, while power is ON.

Figure 5-24 Power Supply Blank
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This completes the power supply removal procedure.
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Replacing a Power Supply
Follow these steps to replace the power supply:

Step1 To replace a power supply, first make certain the power switch is in the OFF position (O)
then hold the supply as shown in Figure 5-23 and slide it into the power supply. Push the
supply all the way into the chassis until the sides are flush against the chassis frame.

Step 2 Use a flat-blade screwdriver to tighten the captive screw that secures the power supply to
the chassis frame. (See Figure 5-22.)

Step 3 AC-input power supply—Connect the power cable to the AC receptacle and tighten the
cable-retention band with a screwdriver. Figure 5-25 shows the cable connector plug and
the 20-amp receptacle required to connect the 20-amp cable to your AC source.

DC-input power supply—To connect the power cable leads to a DC-input power supply,
refer to the section “Connecting Power” in the chapter “Installing the Router.” Then, with
the power cable leads connected, proceed to Step 4, which follows.

Figure 5-25 20-Amp AC Power Cable Connector and Plug, and 20-Amp Receptacle

H3164

IEC 320 20-amp connector 20-amp plug 20-amp receptacle
(to the AC power supply)

Note Wiring codes prevent this type of power cable from being used with the power strips in
equipment racks. AC-input power supplies operating at 120VAC require a minimum of 20-amp
service with a 20-amp receptacle at the@osource. The peer cable supplied with the chassis uses
a 20-amp plug.
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Step 4 When the A-input paver cable or DC-input peer cable leads are reconnected, reconnect
the paver cable at the peer source and turn ON per to the ne power supply by rotating
the power switch clockwise to the ON position (|).

The AC or DC OK and fan OK LEDs will go ON and stay ON. (See Figure 5-26.) The
output fail LED might go ON momentarily, but will go off after a few seconds.

Figure 5-26 Power Supply LEDs
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This completes the power supply replacement procedure.
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Removing and Replacing the Card Cage and Backplane Assembly

The card cage and backplane comprise one assembly that can be removed to reduce the chassis
weight for rack-mounting, moving the chassi from location to another, and so forth. There are no
wires, harnesses, or connectors. The assembly slides into and out of the chassis and attaches the
chassis frame with four slotted, captiscrevs. (See Figuré-28.) For this procedure, you will need

one large flat-blade screwdriver, an antistatic bag for each removed processor module, or several
antistatic mats or pieces of antistatic foam.

Timesaver Before the card cage and backplane assembly can be removed, all processor modules
and both power supplies must be reeehvPlan this procedure so that you can minimize fiestst

Place remeed processor modules in the collapsible, black-cardboard board racks that wieledpro
with your packing material, as shown in Figure 5-27.

Figure 5-27 Placing Removed Processor Modules in a Board Rack

Following is the procedure to remove the card cage and backplane assembly:
Step1 Turn the power switch on each power supply to the OFF position (O).

Step 2 Disconnect the power cable from each power supply. (Refer to the section “Connecting
Power” in the chapter “Installing the Router.”)

Step 3 Remoe each paer supply and set it aside. (Refer to the section “Résmgand Replacing
a Power Supply” in this chapter.)

Step 4 Before removing processor modules in the following step, make a note of your router's
configuration using the Port and Slot Configuraticork¥heet in @ble2-18. Also refer to
Figure 2-42.

Step5 Remove all processor modules from the card cage, and carefully place them in the board
racks supplied with your original packing material. (See Figure 5-27rjoDstack the
processor modules one on top of another.
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Step 6 With the processor modules and power supplies removed, loosen the four large captive
screws located to the left and right of the card cage opening. (See Figure 5-28.)

Figure 5-28 Removing and Replacing the Card Cage and Backplane Assembly
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Caution Unless the chassis is mounted in a rack, or otherwise anchored, the chassis might move
toward you as you pull the card cage and backplane assembly. To prevent injury, have a second
person hold the chassis in place while you pull the card cage and backplane assembly from the
chassis in the following step.

Step 7 With the captie scravs loosened, carefully grasp the irgaiill with both hands, and then
pull the card cage assembly straight out of the chassis until there is enough clearance at the
card cage side flanges to pull the entire assembly clear of the chassis sides. (See
Figure 5-28.) The assembly is heavier at the backplane and might be awkward to handle.

Step 8 When the card cage and backplane assembly is completely free of the chassis, carefully
place it on an antistatic mat or foam.
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Caution The electronic components on the rear of the backplane are complpieted when the

A card cage and backplane assembly is removed from the chassis. To prevent damaging these
components, place the card cage and backplane assembly on an antistatic mat or foam, and place the
assembly in the same orientation as when it is mounted in the chassis. (See Figure 5-28.)

Step 9 To replace the card cage and backplane assembly, carefully lift the assembly, place it into
the chassis opening, and slide the assembly into the chassis opening until the left and right
flanges on the card cage are flush with the chassis flanges.

Step 10 Press the card cage and chassis side flanges together and tighten each captive screw.
(See Figure 5-28.) Do not overtighten the captive screws.

Caution The electronic components on the rear of the backplane are complpieted when the
A card cage and backplane assembly is removed from the chassis. To prevent damaging these
components, carefully slide the assembly into the chassis opening. (See Figure 5-28.)

This completes the procedure for removing and replacing the card cage and backplane assembly.
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