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Preface

Preface

Purpose of this Guide

Audience

The information contained in this guide documents Software Release 5.70.

This information enables you to describe your network to the Wellfleet multiprotocol
router. An accurate description of your network is a prerequisite for efficient and
reliable network interconnection. This information also provides you with the ability
to describe future changes in network topology or capability, thus ensuring that the
router can accommodate your present and future networking needs.

This guide is intended for experienced network managers and other technicians who
install the router. Such individuals should be thoroughly familiar with the network
topology within which the router operates.

Depending on application software requirements, managers and technicians should be
acquainted with media-access-control (MAC) level transparent and source routing
bridges, the Internet protocol suite (commonly called TCP/IP), the Xerox Network
Systems Internet Transport Protocols (commonly called XNS), the Internetwork
Packet Exchange Protocol (IPX, Novell’s implementation of XNS), the AppleTalk
protocol suite, and/or DECnet architecture and routing.

Organization

The Wellfleet Configuration Guide provides a series of step-by-step procedures that
lead you through the configuration process.

The guide, which consists of two separate volumes, contains fifteen chapters and six
appendixes. Volume I contains Chapters 1 through 10 while Volume II contains
Chapters 11 through 15 and Appendixes A through E. Both volumes provide inclusive
Tables of Contents, Lists of Figures, Lists of Tables, and Indexes.
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Volume I contains the following sections:

Chapter 1, Getting Started, provides an overview of the configuration process. It also
tells you how to use the console keyboard to enter required data, and how to access the
Main Menu and Configuration Menu to begin system configuration.

Chapter 2, Setting Administrative Parameters, tells you how to assign values to system
parameters, describes session modes, and tells you how to configure a user session.

Chapter 3, Loading Software, tells you how to load routing protocols (the AppleTalk
Router, the Bridge, the DECnet Router, the IPX Router, the TCP/IP Router, and the
XNS Router).

Chapter 4, Setting Physical Layer Parameters, describes the physical lines that
connect the router to local devices or to long-haul transmission facilities, and tells you
how to use the Configuration Editor to describe various types of lines.

Chapter 5, Setting Data-Link Layer Parameters, provides a description of circuits and
circuit functions and tells you how to configure various circuit types.

Chapter 6, Configuring X.25 Service, provides a description of X.25 service, and tells
you how to configure X.25 packet-switched service.

Chapter 7, Building Circuit Groups, describes circuit group functions and tells you
how to assign individual circuits to circuit groups.

Chapter 8, Configuring the Bridge, provides a description of the bridge, along with a
set of procedures to configure bridge software.

Chapter 9, Configuring TCP/IP, provides a description of internet routing, along with
procedures to configure IP router software.

Chapter 10, Configuring SNMP, tells you how to configure the multiprotocol router to
run the Simple Network Management Protocol agent software.

Volume II contains the following sections:

Chapter 11, Configuring DECnet Phase IV, provides a description of DECnet Phase IV
routing, in addition to a set of procedures to configure DECnet Phase IV router
software.

Chapter 12, Configuring XNS, provides a description of XNS routing, along with
procedures to configure XNS router software.

Chapter 13, Configuring IPX, provides a description of IPX routing, along with
procedures to configure IPX router software.

Chapter 14, Configuring AppleTalk, provides a description of AppleTalk routing, along
with procedures to configure AppleTalk router software.

Chapter 15, Implementing config, describes how to boot the router with a network-
specific configuration file.
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Appendix A, File Management, describes Configuration Editor and Network
Command Language Interpreter commands that enable you to abort, examine, save,
copy, and modify the configuration file.

Appendix B, Session Modes, describes printer, disk-logging, and telnet sessions.

Appendix C, Line and Circuit Charts, provides a series of tables that you can use to
record line- and circuit-specific information.

Appendix D, auto config, describes the automatic configuration feature. This feature
provides for the initial establishment of a bridge-only configuration without operator
intervention.

Appendix E, Hardware Configuration, provides information of configuring Wellfleet
Link Modules.

Associated Documents
You may wish to refer to the following documents:

¢ Wellfleet Installation Guide

This guide explains how to install and boot the Wellfleet multiprotocol router.

¢ Wellfleet Operator’s Guide

This guide explains how to operate the router. It documents the Network
Control Language (NCL) Interpreter and the system management
information base (MIB). It also provides a listing of all event messages
generated during router operations.

¢  Wellfleet Overview Guide

This guide provides an introduction to internetworking technologies and
provides a capsule description of the Wellfleet hardware and software product
line.
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Notation

Wellfleet documentation follows these standards for typography:

Type of Text

Components

Example

user input
user input
Command names

[KEYNAMES]

Filenames
System output

Command syntax:

[RETURN] key symbol
Document titles

Chapter/section titles

Typewriter font bold in text
Typewriter font regular in offset text
Typewriter font bold

Typewriter font bold in brackets [];
(usually uppercase)

Typewriter font oblique

Helvetica bold

Required arguments in angle brackets;
optional arguments in curly braces
divided by vertical bars

Right angle arrow symbol

Italic

Italic

Use the dir command.
sw->dir

Use the enable command.

Press the [RETURN] key.
Use the config file.
Zone name table full
<addr>

(o)
B

Operator’s Guide

Refer to the chapter
entitled Configuring
the Bridge.
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1.1

1.2

1.3

Getting Started

This chapter provides some preliminary, but necessary, information that you need to
know before you configure the multiprotocol router. It first introduces the
configuration editor, explains the use of the console keyboard to enter data, and
provides a brief description of the configuration process. It then tells how to display
the Main Menu, how to select the Configuration Editor from the Main Menu, and how
to create a configuration file (hereafter referred to as config).

Before You Begin
Prior to configuring the router, be certain to do the following:
O Thoroughly acquaint yourself with your network topology.
O Install the router as described in the Installation Guide.

Strict adherence to installation procedures ensures router and network
integrity and facilitates the configuration process.

Configuration Editor

You use the Configuration Editor to provide the router with network-descriptive data;
the router, in turn, formats this data and stores it in a file called conf1g. Subsequently,
each time the router boots, it accesses config to acquaint itself with the network
topology.

The Configuration Editor creates, opens, modifies, and closes config. Consisting of
a hierarchical series of menus, screens, and prompts, it solicits required network-
specific data. Appendix A, File Management, contains ancillary information on
Configuration Editor commands.

Console Keyboard

You use the console keyboard to respond to Configuration Editor requests for data.
Requests take one of two forms. Some require you to select from two or more supplied
options (for example Yes or No, Balanced or Unbalanced, 1, 1.5 or 2). You use
the [RIGHTARROW] (=) and [LEFTARROW] (<) keys to examine available
options. Pressing the [RIGHTARROW] displays the next available option, while
pressing the [LEFTARROW] displays the previous option. When the option you wish
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to choose is displayed, press the [RETURN] key to enter it into config and move
the cursor to the next menu, screen, or prompt.

Other requests require you to enter alphanumeric data using the typewriter portion of
your console keyboard. Such requests, for example, may ask for a circuit name, for a
physical device address, or for a protocol-specific address. To respond, enter the data
from the keyboard and then press the [RETURN] key to enter it into config and
move the cursor to the next menu, screen, or prompt.

If you make a mistake, you can use the [DELETE] or [BACKSPACE] key to
reposition the cursor; you then enter corrected data. Refer to Appendix A, File
Management, for additional information on modifying config.

Configuration Process
The configuration process consists of five major steps:

1. Define administrative parameters

Administrative parameters serve two functions. They specify how software
entities and services initialize when power is applied, and they define the user
interface.

2. Load application software
Application software modules provide network bridging and routing services.
3. Establish communication channels

Communication channels define both the physical layer and data-link layer
connections between the router and various network components.

4. Customize application software modules

Application software modules require network-specific data in order to
provide bridging, routing, and/or network-management services.

5. Implement config

After customizing the application software modules, you complete the
configuration process by saving config and then booting the router.

The Main Menu

To display the Main Menu, boot the router as described in the Installation Guide. After
the router boots, if you have previously enabled password protection, the screen
prompts for a password. (The Operator’s Guide tells you how to enable or disable
password protection.) At the Password prompt, enter the password, then press
[RETURN] . In response, the screen displays the Main Menu (Figure 1-1). If you have
not previously assigned password protection, the screen displays the Main Menu
immediately.
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mellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:1%

Main Menu

Statistics Screen Menu

Network Control Language Interpreter
Configuration Editor

Event Log

LOGOUT

apwN=

QRESS: ? for help, Down, Up, <- to exit, <RETURN> to select J

Figure 1-1 Main Menu

Of the four major items listed on the Main Menu (Statistics Screen Menu,
Network Control Language Interpreter, Configuration Editor, and Event
Log), this guide documents only the Configuration Editor. For information on the
other items, refer to the Operator’s Guide.

1.6 Accessing the Configuration Editor

You begin the configuration process from the Main Menu. Use the [UPARROW] ( m
or [DOWNARROW] ({) to position the cursor at Configuration Editor, and press

[RETURN], or simply press <3>. The screen prompts for a file name, as shown in
Figure 1-2.

1.7 Creating config

You create config from the Configuration Editor Access Screen. To begin, enter
CONFIG at Enter File Name, then press [RETURN]. The screen displays the
Configuration Menu. Figure 1-3 shows a sample Configuration Menu which lists all
possible menu items. The menu displayed on your screen lists only the application
software modules supplied with your router.
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ﬂVellfleet Communications NULL_CONFIG 23-Dec-1991
SESSION 1

8:44:1}

Configuration Editor n.nn
Enter File Name :
(? for directory listing)

Figure 1-2 Configuration Editor Access Screen

m;mleet Communications NULL_CONFIG 23-Dec-1991
SESSION 1

8:44:1h

Configuration Editor n.nn Current File : CONFIG

. System (1)

. Software (0)

. Lines (0)

. Circuits (0)

. Circuit Groups (0)

. Bridge (0)

DoD Internet Router (0)

. DECnet IV Routing Service (0)
. SNMP Sessions (0)

10. Xerox Routing Service (0)
11. IPX Routing Service (0)
12. AppleTalk Router (0)

13. X.25 Network Service (0)

CONOTRWN =

Enter Selection (0 for Previous Menu): __

N

Figure 1-3 Sample Configuration Menu
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The Configuration Menu allows you to enter required network-specific data.
Depending on your particular network topology and on the application or network-
management software you want to install, you may need to access all, or only some, of
the items on your Configuration Menu.

Menu items 1 through 5 (corresponding to Steps 1, 2, and 3 of the configuration
process) are required for all routers. These items assign global parameter values,
enable various session modes, load the application software modules, and define the
physical and data-link layer connections between the router and network devices.

The additional menu items (corresponding to Step 4 of the configuration process)
provide you with the mechanism for tailoring application and/or network-management
software modules to your specific requirements. You access only those items that
correspond to the application or network-management software modules you wish to
enable.

Each menu item shown in Figure 1-3 is briefly described below; Chapters 2 through 15
discuss each item in detail.

1. System

Assigns values to administrative parameters. Refer to Chapter 2, Setting
Administrative Parameters, for detailed information.

2.  Software

Loads application software modules (routing, bridging, and network
management protocols); refer to Chapter 3, Loading Software, for detailed
information.

3. Lines

Defines the router’s physical layer connections; refer to Chapter 4, Setting
Physical Layer Parameters, for detailed information.

4. Circuits

Defines the router’s data-link layer connections; refer to Chapter 5, Setting
Data-Link Layer Parameters, for detailed information.

5. Circuit Groups

Further defines data-link layer connections; refer to Chapter 7, Building
Circuit Groups, for detailed information.

6. Bridge

Configures the Bridge; refer to Chapter 8, Configuring the Bridge, for
detailed information.
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7. DoD Internet Router

Configures the IP Router; refer to Chapter 9, Configuring TCP/IP, for detailed
information.

8. DECNET IV Routing Service

Configures the DECnet Phase IV router; refer to Chapter 11, Configuring
DECnet Phase 1V, for detailed information.

9. SNMP Sessions

Configures network management agent software; refer to Chapter 10,
Configuring SNMP, for detailed information.

10. Xerox Routing Service

Configures the XNS router; refer to Chapter 12, Configuring XNS, for
detailed information.

11. IPX Routing Service

Configures the IPX router; refer to Chapter 13, Configuring IPX, for detailed
information.

12. AppleTalk Router

Configures the AppleTalk router; refer to Chapter 14, Configuring AppleTalk,
for detailed information.

13. X.25 Network Service

Configures X.25 packet switched services; refer to Chapter 6, Configuring
X.25 Service, for detailed information.
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2 Setting Administrative Parameters

To begin the configuration process, you assign values to administrative parameters.
Certain administrative parameters, called global parameters, specify how the
multiprotocol router initializes software services and how it reacts to system or
network failure. Other administrative parameters, called session parameters, define the
interface between the router and an input/output device or devices. This chapter first
explains the assignment of values to global parameters; it then describes the various
session modes. Finally, it explains the assignment of values to user-session parameters.

2.1  Setting Global Parameters
The global parameters are listed in Table 2-1.

Table 2-1: Global Parameters

Parameter Function

System Name identifies the multiprotocol router
Auto Enable specifies the initialization state
Automatic Reboot specifies response to a failure
Enable Logging creates a log of router operations

You set global parameters from the Configuration Menu. To begin, enter <1> at Enter
Selection (0 for Previous Menu). The console screen displays the following
prompt:

Action (--> for selections) : Previous Display

Press the [RIGHTARROW] to display Modify, then press [RETURN] . The screen
displays the Global Parameters Screen (Figure 2-1).
O System Name identifies the router.

Enter the name of the router. Do not use the [SPACE] character and ensure
that the name contains no more than twelve alphanumeric characters.




Configuration Guide

mellfleet Communications

Configuration Editor n.nn
System Name : NULL_CONFIG
Automatic Reboot : No

\_

NULL_CONFIG 23-Dec-1991
SESSION 1

8:44:1N

Current File : CONFIG
Auto Enable : Yes
Enable Logging : No

/

Figure 2-1 Global Parameters Screen

O Auto Enable determines the state of the application software and circuits

after the router boots.

Yes, the default, specifies that the router, when booting, conditionally
enables the resident application software modules (such as the Bridge or the
IP Router) and all circuits.

No specifies that the router does not enable the resident application software
and circuits. If you choose No, you will need subsequently to enable
application software and circuits manually with the NCL ENABLE command.

0 Automatic Reboot determines the response to a router failure.

No, the default, specifies that the router does not reboot in the event of a
failure. Consequently, you would need to reboot manually. Yes specifies that
the router automatically attempts to reboot in the event of failure.

O Enable Logging creates the log file, a file containing a sequential record of
router-generated event messages.

By default, the file is named 1og, and contains a maximum of 50 entries.
Each file entry consists of a single event message.

Yes creates the log file. No disables logging.

After you enable or disable logging, the console screen displays the Sessions Access
Screen (Figure 2-2) to prompt for session data.
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Figure 2-2 Sessions Access Screen

2.2 Assigning the Session Mode
Session modes correspond to the input/output device(s) that transmit data to and/or
receive data from the router. There are four session modes:
User mode

Employs a directly connected console or terminal device (or a similar device
connected to the router with a modem) in an interactive fashion to exchange
data with the router.

Telnet mode

Employs the Internet virtual terminal protocol (telnet) to establish a
connection between a remote IP host and the router. Telnet mode is identical
to user mode save for the connection type.

Disk logging mode

Employs file space on the system disk to store router-generated event
messages.

Printer mode

Employs a hard-copy device to collect router-generated event messages. Like
disk logging mode, printer mode is unidirectional (data flow is from the router
to the hard-copy device) and non-interactive.
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Because creation of config generally involves the user mode, only that mode is
described in this chapter. Refer to Appendix B for information on establishing disk
logging, telnet, or printer sessions.

2.3 Setting User-Session Parameters

The user-session parameters are: listed in Table 2-2.

Table 2-2: User Session Parameters

Parameter Function

Event Filter Level specifies console screen displays
Device ID identifies a physical connector
Terminal specifies a terminal type

Flow Control enables XON/XOFF protocol
Baud Rate specifies the data transfer rate
Parity enables parity checking

Bit/Char specifies word length

Stop Bits specifies inter-character spacing
Enable Modem Control enables modem signalling
Screen Refresh Rate specifies the screen update cycle

You set user-session parameters from the Sessions Access Screen. To begin, enter <1>
at Enter selection (0 for Previous Menu). The console screen displays the
following prompt:

No System Session record(s) found
Do you wish to add System Session record(s)?

Press [RETURN] to accept the default response, Yes. The console screen displays the
Session Selection Screen (Figure 2-3).

O Event Filter Level specifies which router-generated event messages are
displayed on the screen.

While the router operates, it generates event messages in response to changes
in network service, changes in performance, and the occurrence of anomalous
events. Event messages are always written to the RAM-based Event Log. The
Operator’s Guide tells you how to access and interpret the Event Log. In
addition, you can set the Event Filter Level parameter to have all, or some,
of these messages displayed on the console screen.
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Figure 2-3 Session Selection Screen

Event messages have five levels of severity:

Major A service has appeared or disappeared
Warning A service has behaved unexpectedly
Performance A service has upgraded/degraded
Information General system information

Debug Installation/diagnostic information

There are six available responses to Event Filter Level:

Debug Events Displays all event messages

Show All Events Displays Major/Warning/Performance/Info
Not INFO Displays Major/Warning/Performance
PERF and MAJOR Displays Major/Performance

Just MAJOR Displays Major

Drop All Displays no event messages

Press the [RIGHTARROW] to select the response that displays the messages
you want to see on the screen, then press [RETURN].

O Session Mode specifies the session type.
Press [RETURN] to select, User.
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After you specify a User session, the console screen displays the User-Session
Parameters Screen (Initial) shown in Figure 2-4.

a

)

Device ID identifies the physical port on the System I/O board to which the
console is connected.

The available responses (with each response identifying a connector on the
System I/O board) are:

Console Printer
Modem1 Modem2

Select the appropriate port.

Terminal identifies the type of console device.
The available responses are:

ANSI VT100

If your console is ANSI-compatible, select ANSI. If the console is a VT100,
or VT100-compatible, select VT100.

The console screen displays the User-Session Parameters Screen (Final) shown in
Figure 2-5.

a

Flow Control enables or disables XON/XOFF protocol, which controls the
rate of data transfer between the console and the router.

The available responses are XON/OFF (enabling the protocol) and None
(disabling the protocol).

Baud Rate sets the rate of data transfer between the console and the router.
The available responses are:

9600 2400 300
4800 1200

Parity assigns a value to the eighth bit of each ASCII character transmitted
by the router.

The available responses are:
None Odd Even

Bit/Char specifies the number of bits in each ASCII character received or
transmitted by the router.

The available responses are:
8 7
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Figure 2-4 User-Session Parameters Screen (Initial)

mllfleet Communications

Configuration Editor n.nn
Event Filter Level : <xxxxxxx>
Device ID : <xxxxxxx>

Flow Control : XON/XOFF
Parity : None
Stop Bits : 2

N

Terminal : <xxxxx>

NULL_CONFIG 23-Dec-1991

SESSION 1

8:44:1h

Current File : CONFIG
Session Mode : User
Screen Refresh Rate : 3

Baud Rate : 9600
Bit/Char : 8
Enable Modem Control : No

Figure 2-5 User-Session Parameters Screen (Final)
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(0 Stop Bits specifies the number of bits that follow each ASCII character
received or transmitted by the router.

The available responses are:
2 1 1.5
O Enable Modem Control specifies the type of connection between the
console device and the router.
The available responses are:

No Yes

If the console is directly connected to the router, simply press [RETURN] ; if
the console/router connection is accomplished through a modem, select Yes.

O Screen Refresh Rate specifies the rate (in seconds per cycle) at which the
node updates the display of various reporting metrics. You can access these
metrics from the Statistics Screen Menu. The Operator’s Guide tells you how
to access and interpret reporting metrics.

The available responses are:

3 20 60
5 30 1
10 45

When the screen displays Hit Return to Continue, press [RETURN] to display the
Sessions Access Screen (Figure 2-2) which now echoes the values you assigned to the
System Name, Auto Enable, Automatic Reboot, and Enable Logging
parameters.

System Session (1) verifies the creation of a single session record. This record
contains the values you assigned to user-session parameters. To obtain a listing of all
sessions, you can enter <1> at Enter Selection (0 for Previous Menu). The
console screen displays the Sessions Summary Screen (Figure 2-6).

The Sessions Summary Screen lists all sessions that you have configured, along with
the associated event filter level. If you wish, you can use the BROWSE command
(refer to Appendix A) to obtain a complete listing of session-specific parameters.

Or, you can use the ADD command to configure a printer, disk logging, or telnet
session (Refer to Appendix B). If you do not want to establish additional sessions at
this time, however, press [RETURN] twice to revert to the Configuration Menu.
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3 Loading Software

This chapter tells you how to load application software (routing or bridging protocols).
The system diskette provides a copy of up to six routing/bridging modules:

AppleTalk Router
Bridge

DECnet Phase IV Router
IPX Router

TCP/IP Router

XNS Router

As part of the boot process, the multiprotocol router loads copies of routing/bridging
software into the memory of Advanced Communication Engines (ACEs) housed
within the router cabinet. Which software is loaded to which ACE is determined by
instructions in conf1g. The procedures contained in this chapter tell you how to
prepare the portion of config that provides these load instructions.

i

3.1 Loading Software to the Master Slot

The software parameters are listed in Table 3-1.

Table 3-1: Software Load Parameters

Parameter Function

Software specifies a routing, bridging, or management
protocol

Slot specifies an ACE board

You first load routing/bridging modules to Slot 2 (the so-called “master slot”). If the
router uses the AppleTalk Router, the DECnet Phase IV Routing Service, the IPX
Routing Service, the TCP/IP Router, or the XNS Routing Service, you must load a
copy of each module to the master slot. Additionally, if the router bridges traffic
through the master slot, you must load a copy of the Bridge module to Slot 2.
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NOTE

Do not load Bridge software to any slot (including the master slot) that does not bridge
traffic. Load the bridge software only to slots that actually participate in bridging.

You load routing software one application at a time (and in any order) from the
Configuration Menu. To begin, enter <2> at Enter Selection (0 for Previous
Menu). The screen displays the following:

No Software record(s) found
Do you wish to add Software record(s)?

Press [RETURN] to accept the default response, Yes. The screen displays the
Software Screen.

/Wellfieet Communications NULL_CONFIG 23-Dec-1991 a:44:1h
SESSION 1
Configuration Editor n.nn Current File : CONFIG
Software : Bridge Slot: 2

Figure 3-1 Software Screen

0 Software identifies the routing software loaded to the master slot.
Select the software application that you wish to load to Slot 2.

3 Slot identifies the master slot.
Press [RETURN] to accept the default value, 2.

When the screen prompts Hit Return to Continue, press [RETURN] to go back to
the Configuration Menu.
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After loading the initial software application to the master slot, you use the
Configuration Editor ADD command to load additional software applications (if
required) to Slot 2. You load additional applications from the Configuration Menu. To
begin, enter <2> at Enter Selection (0 for Previous Menu).

The screen displays the Routing/Bridging Software Summary Screen, which provides
a list of all the routing software that you have previously loaded to Slot 2.

/Wellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG
Software
Software Slot
1. <xXxXxxxxx> <2>

Action (-> for selections ) : Previous Display

\_ /

Figure 3-2 Software Summary Screen

At Action (-> for selections), press the [RIGHTARROW] to display Add, then
press [RETURN] ; the screen again displays the Software Screen. Now follow the
same procedure described in this section to load an additional routing/bridging module
to the master slot; repeat this procedure until you have loaded all required software to
the master slot.

3.2 Loading Additional Software

After loading copies of the routing software to the master slot, you load additional
copies of the software to other slots. If protocol traffic (for example, IP packets) is to
be routed through a specific ACE, you must load matching routing software to that
ACE.

You again load software from the Configuration Menu. Begin by entering <2> at the
Enter Selection (0 for Previous Menu) prompt. In response, the screen displays
the Software Summary Screen. At Action (-> for selections), press the
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[RIGHTARROW] to display Add, then press [RETURN]; the screen displays the
Software Screen.

As you did previously, you use this screen to set two parameters:

O Software identifies the routing software that you wish to load.
Select the software application that you wish to load .

O Slot identifies the slot number that houses the ACE into whose memory the
software is loaded.
Depending upon the model, the router contains 2, 5, or 14 PCB slots. On
models with two or five slots, slot numbers are assigned from bottom to top,
with the bottom slot designated Slot 1 and the topmost slot designated either
Slot 2 or Slot 5. On 14-slot models, slot numbers are assigned from right to
left (when viewed from the back of the cabinet), with the right-most slot
designated Slot 1.

NOTE

Within any router, Slot 1 always contains the System I/O board Do not load routing/
bridging software to Slot 1.

Press the [RIGHTARROW] to display the appropriate slot number (from 3 to
14), then press [RETURN].

When the screen prompts Hit Return to Continue, press [RETURN] to go back to
the Configuration Menu. Now follow the procedure described in this section to load an
additional routing/bridging module; repeat this procedure until you have loaded all
required software.
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4 Setting Physical Layer Parameters

This chapter tells you how to describe the physical layer connections between the
multiprotocol router and network devices. Such connections are called /ines. Lines are
physical layer entities that provide connections between the router and local area
networks and/or long-haul transmission facilities. When you set physical layer
parameters, you provide the router with information describing the mechanical,
electrical, and procedural characteristics of these connections.

There are six types of lines: Ethernet (IEEE 802.3) lines, synchronous lines, T1 (DS1)
lines, E1 (CEPT) lines, token ring lines, and fiber distributed data interface (FDDI)
lines.

The following sections provide a series of step-by-step procedures describing how to
establish an initial Ethernet/IEEE 802.3 (called simply “Ethernet” in this guide),
synchronous, T1, El, token ring, or FDDI line. They also describe how to establish
additional lines of the same type. Depending on your network topology, you may need
to refer to all, or only some of, these sections.

4.1 Establishing Ethernet Lines

The Ethernet line parameters are listed in Table 4-1.

Table 4-1: Ethernet Line Parameters

Parameter Function

Slot Number specifies a link module
Physical Access Method specifies a line access protocol
Connector specifies a physical connector
Circuit Name specifies a circuit name

You establish an Ethernet line from the Configuration Menu. Enter <3 > at Enter
Selection (0 for Previous Menu). The screen displays the following:

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN] to display the Line Parameters Screen (Figure 4-1).
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Configuration Editor n.nn Current File : CONFIG

Slot Number : 2
Physical Access Method : CSMA/CD
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Figure 4-1 Line Parameters Screen

3 Slot Number identifies the backplane slot that houses the physical
connector for the Ethernet line that you are establishing.

Select the appropriate slot number.

O Physical Access Method specifies the line type.
To establish an Ethernet line, press [RETURN] to select, CSMA/CD (Carrier
Sense Multiple Access/with Collision Detection).
The screen prompts for Connector.
3 Connector identifies the specific physical connector to the Ethernet
medium.

If you are establishing a line terminated by a connector labeled either XCVR
or XCVRI, select XCVR1. If you are establishing a line terminated by a
connector labeled XCVR2, select XCVR2.

After you press [RETURN], the screen displays the Ethernet Circuit Access Screen
(Figure 4-2) to prompt for a circuit name.

You must assign a unique circuit name to each Ethernet line. Later, you will use this
unique name to assign circuit-specific, data-link layer parameters and to configure
application software modules.
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1. Circuit Name (0)

Enter Selection (0 for Previous Menu) : __
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Figure 4-2 Ethernet Circuit Access Screen

Circuit names consist of up to 12 characters. You can use any printable character except
for the period (.) when assigning a circuit name. Because you use circuit names later
in the configuration process, it is vital that you maintain an accurate record of line and
circuit names. You may wish to use the Ethernet Line Summary Chart in Appendix C
to maintain a record of line and circuit names.

To assign a circuit name, enter <1> at Enter Selection (0 for Previous Menu).
The screen displays:

No Circuit Name record(s) found
Do you wish to add Circuit Name record(s)?

Press [RETURN] . When the screen prompts for Circuit Name, enter a circuit name,
then press [RETURN].

After the screen prompts Hit Return to Continue, press [RETURN] to display the
Ethernet Circuit Access Screen. This screen echoes your responses to Slot Number,
Physical Access Method, and Connector. Circuit Name (1) verifies that you
_have assigned a circuit name to this Ethernet line.

Enter <0> at Enter Selection (0 for Previous Menu) to return to the
Configuration Menu.
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4.2 Adding Ethernet Lines
You establish additional Ethernet lines from the Configuration Menu. Enter <3> at
Enter Selection (0 for Previous Menu). As you have already established an
Ethernet Line, the screen displays the Lines Summary Screen.
Méllfleet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG
Lines
Slot Number Physical Access Method
1, <xx> <XXXXXXX>
Action (-> for selections) : Previous Display
Figure 4-3 Lines Summary Screen
The Line Summary Screen lists the slot number and physical access method for all
previously configured lines. Press the [RIGHTARROW] to display Add, then press
[RETURN] to display the Line Parameters Screen. Now follow the procedure
described in Section 4.1 to establish an additional Ethernet line; repeat this procedure
until you have established all Ethernet lines.
4.3 Establishing Synchronous Lines

The synchronous line parameters are listed in Table 4-2.

You establish a synchronous line from the Configuration Menu. Enter <3 > at Enter
Selection (0 for Previous Menu). If you have not previously configured any lines,
the screen displays the following:

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN] to display the Line Parameters Screen.
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Table 4-2: Synchronous Line Parameters

Parameter Function

Slot Number specifies a link module

Physical Access Method specifies a line access protocol
Connector specifies a physical connector
Signal Mode specifies a transmission type

Clock Source specifies internal or external clocking
Clock Speed specifies timing

RTS/CTS Control enables RTS/CTS flow control
Circuit Name specifies a circuit name

However, if you have previously established lines, the screen displays the Lines
Summary Screen. To move to the Line Parameters Screen, press the [RIGHTARROW]
to display Add, then press [RETURN].

0 Slot Number identifies the backplane slot that houses the physical
connector for the synchronous line that you are establishing. Select the
appropriate slot number .

0 Physical Access Method specifies the line type.

To establish a synchronous line, press the [RIGHTARROW] to display
SYNC, then press [RETURN].
The screen displays the Synchronous Line Parameters Screen (Figure 4-4).

O Connector identifies the specific physical connector to which the
synchronous line interfaces.

The available responses are: COM1, COM2, COM3, COM4.

Select the appropriate response.

a Signal Mode selects between balanced and unbalanced transmission.

Balanced transmission (Balanced) uses two conductors to carry signals;
unbalanced transmission (Unbalanced) uses a single conductor to carry a
signal, with a ground providing the return path. Select the appropriate
response on the basis of the signaling mode of the connected device .
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Slot Number : <xx>
Physical Access Method : SYNC

Connector : COM1 Signal Mode : Balanced
Clock Source : Internal Clock Speed : 1.25M

RTS/CTS Control : No

)

NOTE

Figure 4-4 Synchronous Line Parameters Screen

3 Clock Source identifies the origin of the synchronous timing signals.

The available responses are: Internal (indicating that the router supplies
required timing signals) and External (indicating that an external network
device supplies required timing signals).

In virtually all field applications, network devices provide timing signals. In
these instances, select External.

The upper limit for external clocking is 6.144 Mb/s.

Some test environments, however, do require an internal clock. In these
instances select Internal.

Clock Speed specifies the speed of the internal clock.

If the external network provides timing signals (Clock Source is
External), this parameter is non-functional. Press [RETURN] to accept the
default value.

If the router provides timing signals, select the value that equals the data
transmission rate across the synchronous line.
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@O RTS/CTS Control enables or disables RTS/CTS flow control.

If the connected device (for example, a modem) uses RTS/CTS flow control,
select Yes; otherwise, select No.

The screen displays the Synchronous Circuit Access Screen to prompt for a circuit
name.

Mmﬂeet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG

Slot Number : <xx>
Physical Access Method : SYNC

Connector : <xxxxx> Signal Mode : <xxxxxxx>
Clock Source : <xXXXXXX> Clock Speed : <xxxx>
RTS/CTS Control : <xxx>

1. Circuit Name (0)

Enter Selection (0 for Previous Menu) :

o /

Figure 4-5 Synchronous Circuit Access Screen

You must assign a unique circuit name to each synchronous line. Later, you will use
this unique name to assign circuit-specific parameters and to configure application
software modules.

Circuit names consist of up to 12 characters. You can use any printable character except
for the period (.) when assigning a circuit name. Because you use circuit names later
in the configuration process, it is very important that you maintain an accurate record
of line and circuit names. You may wish to use the Synchronous Line Summary Chart
in Appendix C to maintain a record of line and circuit names.

To assign a circuit name, enter <1> at Enter Selection (0 for Previous Menu).
The screen displays the following:

No Circuit Name record(s) found
Do you wish to add Circuit Name record(s)?

Press [RETURN]. After the screen prompts for Circuit Name, enter a circuit name,
then press [RETURN].
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4.4

4.5

When the screen prompts Hit Return to Continue, press [RETURN] to display the
Synchronous Circuit Access Screen. The screen echoes your responses to Slot
Number, Physical Access Method, Connector, Signal Mode, Clock
Source, Clock Speed, and RTS/CTS Control. Circuit Name (1) verifies that
you have assigned a circuit name to this synchronous line. Enter <0> at Enter
Selection (0 for Previous Menu) to return to the Configuration Menu.

Adding Synchronous Lines

You establish additional synchronous lines from the Configuration Menu. Enter <3 >
at Enter Selection (0 for Previous Menu). The screen displays the Lines
Summary Screen. This screen lists the slot number and physical access method for all
configured lines.

Press the [RIGHTARROW] to display Add, then press [RETURN] to display the Line
Parameters Screen. Now follow the procedure described in Section 4.3 to establish an
additional synchronous line; repeat this procedure until you have established all
synchronous lines.

Establishing T1 Lines

The T1 line parameters are listed in Table 4-3.

Table 4-3: T1 Line Parameters

Parameter Function

Slot Number specifies a link module

Physical Access Method

specifies a line access protocol

Connector specifies a physical connector
Frame Type specifies frame format

Line Buildout conditions signal attenuation

B8ZS Supported enables binary 8 zeros suppression
Clock Mode specifies the transmit clock

Circuit 1 Name

specifies the first T1 circuit

Circuit 2 Name

specifies the second T1 circuit

MiniDACS Configuration

allocates DSO channels
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You establish a T1 line from the Configuration Menu. Enter <3 > at Enter Selection
(0 for Previous Menu). If you have not previously configured any lines, the screen
displays the following:

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN] to display the Line Parameters Screen.

However, if you have previously established lines, the screen displays the Lines
Summary Screen. To move to the Line Parameters Screen, at Action (-> for
selections), press the [RIGHTARROW] to display Add, then press [RETURN].

[ Slot Number identifies the backplane slot that houses the physical
connector for the T1 line that you are establishing. Select the appropriate slot
number.

0 Physical Access Method specifies the line type.

To establish a T1 line, press the [RIGHTARROW] to display DS1, then press
[RETURN].

The screen displays the T1 Line Parameters Screen.

@nﬂeet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG

Slot Number : <xx>
Physical Access Method : DS1

Connector : DS1-1 Frame Type : D4
Line Buildout : 5 B8ZS Supported : No
Circuit 1 Name : Clock Mode : Manual

Circuit 2 Name :
MiniDACS Configuration : [LELELELETEERERRLRTNTNTI

Figure 4-6 T1 Line Parameters Screen
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Connector identifies the specific physical connector to which the T1 line
interfaces.

The available responses are: DS1-1 or DS1-2. Select the appropriate
response .

Frame Type differentiates between two tariffed framing formats: D4 or
ESF (Extended Super Frame).

The D4 framing format is commonly used by channel banks. It transmits
superframes consisting of 12 individual D4 frames. D4 provides two bits for
rudimentary signaling functions. The ESF framing format, used by some
PBXs, transmits superframes consisting of 24 individual D4 frames. ESF
provides four bits for signaling functions, synchronization, and error
checking.

Select the appropriate response on the basis of the frame format required by
the attached T1 equipment.

Line Buildout conditions generated signals (from 6 Volts to 3 Volts, peak-
to-peak) in order to overcome signal attenuation.

Because attenuation correlates with line length, use the keyboard to enter the
approximate length of the cable (from 1 to 655 feet) connecting the associated
T1 device.

B8ZS Supported enables or disables binary 8 zeros suppression (a scheme
to maintain sufficient ones-density within the T1 data stream).

Synchronization between connected T1 devices is accomplished by means of
the received signal. The absence of a sufficient number of logical ones within
the received signal can cause carrier loss.

Select Yes (enable B8ZS) or No (disable B8ZS) on the basis of the ability of
the connected device to implement binary 8 zeros suppression.

Clock Mode specifies the source of the T1 transmit clock.
Three responses are available: Manual, Slave, or Master.

Manual (the default) selects the clock source on the basis of hardware
jumpers on the T1 printed circuit board (refer to the Installation Guide for
additional information on jumper settings and on T1 clocking). Slave
overrides the jumper settings and places the T1 connection is slave mode. In
slave mode, the transmit clock is derived from the received data stream.
Master also overrides the jumper settings, but places the T1 connection in
master mode. In master mode, the transmit clock is internally generated.

Select the clocking mode on the basis of network requirements.
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(3 Circuit 1 Name identifies the first circuit carried by the T1 line.

Like Ethernet and synchronous lines, each T1 line requires an associated and
unique circuit name. Unlike Ethernet and synchronous lines, however, a
single T1 line can carry a second circuit. If you establish a second circuit, it
too requires a unique circuit name. Later, you will use these unique names to
assign circuit-specific parameters and to configure application software
modules.

Circuit names consist of up to 12 characters. You can use any printable
character except for the period (.) when assigning a circuit name. Because
you use circuit names later in the configuration process, it is very important
that you maintain an accurate record of line and circuit names. You may wish
to use the T/ Line Summary Chart in Appendix C to maintain a record of line
and circuit names.

Enter the circuit name from the keyboard, then press [RETURN].
3 Circuit 2 Name identifies the second circuit carried by the T1 line.

If you are enabling a second circuit, enter its name, otherwise press
[RETURN].

O MiniDACS Configuration assigns each T1 channel to a specific function.

The string of 24 |s represents the default state of each of the 24 DSO channels.
Channel assignment options are as follows:

-- Idles the channel (default)

--  Assigns the channel to data pass through
Assigns the channel to voice pass through
--  Assigns the channel to Circuit 1

--  Assigns the channel to Circuit 2

N=< O™

With the cursor positioned on the first | (DSO channel 1), press the
[RIGHTARROW] to display the desired channel assignment, then press
[RETURN] . The cursor moves one position to the right (DSO channel 2).

Continue in this fashion until you have assigned each of the 24 DSO channels.

When you finish, the screen prompts Hit Return to Continue. Press [RETURN] to
go back to the Configuration Menu.

4.6 Adding T1 Lines

You establish additional T1 lines from the Configuration Menu. Enter <3 > at Enter
Selection (0 for Previous Menu). The screen displays the Lines Summary Screen.
This screen lists the slot number and physical access method for all configured lines.
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4.7

Press the [RIGHTARROW] to display Add, then press [RETURN] to display the Line
Parameters Screen. Now follow the procedure described in Section 4.5 to establish an
additional T1 line; repeat this procedure until you have established all T1 lines.

Establishing E1 Lines

The E1 line parameters are listed in Table 4-4.

Table 4-4: E1 Line Parameters

Parameter Function

Slot Number specifies a link module

Physical Access Method specifies a line access protocol
Connector specifies a physical connector
Clock Mode specifies the transmit clock

HDB3 Supported enables high-density bipolar coding
Circuit 1 Name specifies the first E1 circuit

Circuit 2 Name specifies the second E1 circuit

Slot 1-31 Configuration allocates E1 channels

You establish an E1 line from the Configuration Menu. Enter <3 > at Enter Selection
(0 for Previous Menu). If you have not previously configured any lines, the screen
displays the following:

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN]. The screen displays the Line Parameters Screen.

However, if you have previously established lines, the screen displays the Lines
Summary Screen. To move to the Line Parameters Screen, press the [RIGHTARROW]
to display Add, then press [RETURN] .

O Slot Number identifies the backplane slot that houses the physical
connector for the E1 line that you are establishing.

Select the appropriate slot number.

0 Physical Access Method specifies the line type.

To establish an E1 line, press the [RIGHTARROW] to display CEPT, then
press [RETURN].

The screen displays the E1 Line Parameters Screen (Figure 4-7).
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Figure 4-7 E1 Line Parameters Screen

O Connector identifies the specific physical connector to which the E1 line

interfaces.
The available responses are: E1-1 or E1-2.
Select the appropriate response.

Clock Mode specifies the source of the E1 transmit clock.
Three responses are available: Manual, Slave, or Master.

Manual (the default) selects the clock source on the basis of hardware
jumpers on the E1 printed circuit board (refer to the Installation Guide for
additional information on jumper settings and on E1 clocking). Slave
overrides the jumper settings and places the E1 connection is slave mode. In
slave mode, the transmit clock is derived from the received data stream.
Master also overrides the jumper settings, but places the E1 connection in
master mode. In master mode, the transmit clock is internally generated.

Select the clocking mode on the basis of network requirements.
HDB3 Supported enables or disables High Density Bipolar coding (a
scheme to maintain sufficient ones-density within the E1 data stream).

Synchronization between connected E1 devices is maintained by means of
the received signal; the signal edges provide the timing information. The
presence of an extended string of logical zeros within the received signal can

4-13
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cause synchronization loss. To guard against such loss, HDB3 substitutes a
known bit pattern for every occurrence of a string of four consecutive logical
zeros within the CEPT data stream.

Select Yes (enable HDB3) or No (disable HDB3) based on the ability of the
connected device to implement High Density Bipolar coding .

Circuit 1 Name identifies the first circuit carried by the EI line.

Like Ethernet and synchronous lines, each E1 line requires an associated and
unique circuit name. Unlike Ethernet and synchronous lines, however, a
single E1 line can carry a second circuit. If you establish a second circuit, it
too requires a unique circuit name. Later, you will use these unique names to
assign circuit-specific parameters and to configure application software
modules.

Circuit names consist of up to 12 characters. You can use any printable
character except for the period (.) when assigning a circuit name. Because you
use circuit names later in the configuration process, it is very important that
you maintain an accurate record of line and circuit names. You may wish to
use the E1 Line Summary Chart in Appendix C to maintain a record of line
and circuit names.

Enter the circuit name from the keyboard, then press [RETURN].

Circuit 2 Name identifies the second circuit carried by the E1 line.

If you are enabling a second circuit, enter its name, otherwise press
[RETURN].

Slot 1-31 Configuration assigns each E1 channel to a specific function.

The string of 31 Is represents the default state of E1 channels 1 through 31
(channel O is reserved for signalling). Channel assignment options are as
follows:

-- Idles the channel (default)

--  Assigns the channel to data pass through
Assigns the channel to voice pass through
--  Assigns the channel to Circuit 1

--  Assigns the channel to Circuit 2

N=<O0O™

With the cursor positioned on the first | (E1 channel 1), press the
[RIGHTARROW] to display the desired channel assignment, then press
[RETURN] . The cursor moves one position to the right (channel 2).

Continue in this fashion until you have assigned each of the 31 CEPT
channels.

When you finish, the screen prompts Hit Return to Continue. Press [RETURN] to
go back to the Configuration Menu.
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4.8 Adding E1 Lines

You establish additional E1 lines from the Configuration Menu. Enter <3 > at Enter
Selection (0 for Previous Menu). The screen displays the Lines Summary Screen.

Press the [RIGHTARROW] to display Add, then press [RETURN] to display the Line
Parameters Screen. Now follow the procedure described in Section 4.7 to establish an
additional E1 line; repeat this procedure until you have established all E1 lines.

4.9 Establishing Token Ring Lines

The token ring line parameters are listed in Table 4-5.

Table 4-5: Token Ring Line Parameters

Parameter Function

Slot Number specifies a link module
Physical Access Method specifies a line access protocol
Ring Interface specifies a ring service type
Circuit Name specifies a circuit name

You establish a token ring line from the Configuration Menu. Enter <3> at Enter
Selection (0 for Previous Menu). If you have not previously configured any lines,
the screen displays the following:

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN] to display the Line Parameters Screen.

However, if you have previously established lines, the screen displays the Lines
Summary Screen. To move to the Line Parameters Screen, at Action (-> for
selections), press the [RIGHTARROW] to display Add, then press [RETURN].

O Slot Number identifies the backplane slot that houses the physical
connector for the token ring line that you are establishing.

Select the appropriate slot number.

a3 Physical Access Method specifies the line type.

To establish a token ring line, press the [RIGHTARROW] to display TOKEN
RING, then press [RETURN].

The screen prompts for Ring Interface.
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a3 Ring Interface specifies the type of token ring service.

Depending upon the token ring service offered by the attached network, select
4 Mbs service (4 Mbps), 16 Mbs service (16 Mbps), or 16 Mbs service with
the Early Token Release option (16 Mbps ETR).

After you press [RETURN], the screen displays the Token Ring Circuit Access Screen
to prompt for a circuit name.

Mellﬂeet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG

Slot Number : <xx>
Physical Access Method : TOKEN RING

Ring Interface : <xxxxx>

1. Circuit Name (0)

Enter Selection (0 for Previous Menu) :

_ | Y,

Figure 4-8 Token Ring Circuit Access Screen

You must assign a unique circuit name to each token ring line. Later, you will use this
unique name to assign circuit- specific parameters and to configure application
software modules.

Circuit names consist of up to 12 characters. You can use any printable character except

for the period (.) when assigning a circuit name. Because you use circuit names later
in the configuration process, it is very important that you maintain an accurate record
of line and circuit names. You may wish to use the Token Ring Line Summary Chart in
Appendix C to maintain a record of line and circuit names.

To assign a circuit name, enter <1> at Enter Selection (0 for Previous Menu).
The screen displays the following:

No Circuit Name record(s) found
Do you wish to add Circuit Name record(s)?
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Press [RETURN]. After the screen prompts for Circuit Name, enter a circuit name,
then press [RETURN].

When the screen displays Hit Return to Continue, press [RETURN]. The screen
again displays the Token Ring Circuit Access Screen. The screen echoes your
responses to Slot Number, Physical Access Method, and Ring Interface.
Circuit Name (1) verifies that you have assigned a circuit name to this token ring
line.

Enter <0> at Enter Selection (0 for Previous Menu) to return to the
Configuration Menu.

410 Adding Token Ring Lines

You establish additional token ring lines from the Configuration Menu. Enter <3 > at
Enter Selection (0 for Previous Menu). The screen displays the Lines Summary
Screen.

Press the [RIGHTARROW] to display Add, then press [RETURN] to display the Line
Parameters Screen. Now follow the procedure described in Section 4.9 to establish an
additional token ring line; repeat this procedure until you have established all token
ring lines.

4.11 Establishing FDDI Lines

Depending on the type of FDDI link module (FDDI VME or FDDI MODULE)
installed within the multiprotocol router, use the following sections to establish an
FDDI line.

4.11.1 FDDI VME Lines
The FDDI VME line parameters are listed in Table 4-6.

You establish an FDDI VME line from the Configuration Menu. Enter <3 > at Enter
Selection (0 for Previous Menu). If you have not previously configured any lines,
the screen displays the following: ’

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN] to accept the default. The screen displays the Line Parameters
Screen.

However, if you have previously established lines, the screen displays the Lines
Summary Screen. To move to the Line Parameters Screen, at Action (-> for
selections), press the [RIGHTARROW] to display Add, then press [RETURN].
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Table 4-6: FDDI VME Line Parameters

Parameter Function

Slot Number specifies an ACE processor board
Physical Access Method specifies a line access protocol
Board Number specifies the FDDI controller address
Circuit Name specifies a circuit name

3 Slot Number identifies the backplane slot that houses the hosting ACE
processor board for the FDDI VME line that you are establishing.

Select the appropriate slot number.

NOTE

Other line types (Ethernet, synchronous, T1, E1, token ring, and FDDI MODULE) are
supported by a set of two PCBs: an advanced communications engine (ACE) and a link
interface, collectively referred to as an intelligent link module (ILI). An FDDI VME
line, in contrast, is supported by a set of three PCBs: an ACE (referred to as the hosting
ACE), an FDDI controller, and a fiber optical interface board (FOIB). When
configuring an FDDI VME line, ensure that you set the Slot Number parameter to
the slot that contains the hosting ACE, not the slot that contains the FOIB.

O Physical Access Method specifies the line type.

To establish an FDDI VME line, press the [RIGHTARROW] to display FDDI
(VME), then press [RETURN].

The screen prompts for Board Number.

0 Board Number specifies the hardware (VMEbus) address of the FDDI
controller.

If your router contains a single factory installed FDDI 3-board set, press
[RETURN] to accept the default response, 1 (short addr 0000).

If your router contains more than one FDDI board set, or if you have manually
changed the factory-set address jumpers, you must specify the actual FDDI
hardware address. Refer to the Installation Guide for information on setting
and determining FDDI hardware addresses. After determining the address,
select from the available responses, 1 (short addr 0000), 3 (short addr
0400), and 2 (short addr 0200).
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After you specify the board address, the screen displays the FDDI (VME) Circuit
Access Screen to prompt for a circuit name.

Wellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG

Slot Number : <xx>
Physical Access Method : FDDI (VME)

Board Number : <xxxxxxxxxx>

1. Circuit Name (0)

Enter Selection (0 for Previous Menu) :
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Figure 4-9 FDDI (VME) Circuit Access Screen

You must assign a unique circuit name to each FDDI VME line. Later, you will use this
unique name to assign circuit-specific parameters and to configure application
software modules.

Circuit names consist of up to 12 characters. You can use any printable character except

for the period (.) when assigning a circuit name. Because you use circuit names later
in the configuration process, it is very important that you maintain an accurate record
of line and circuit names. You may wish to use the FDDI VME Line Summary Chart
in Appendix C to maintain a record of line and circuit names.

To assign a circuit name, enter <1> at Enter Selection (0 for Previous Menu).
The screen displays the following:

No Circuit Name record(s) found
Do you wish to add Circuit Name record(s)?

Press [RETURN]. After the screen prompts for Circuit Name, enter a circuit name,
then press [RETURN].

When the screen displays Hit Return to Continue, press [RETURN]. The screen
again displays the FDDI (VME) Circuit Access Screen.
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The screen echoes your responses to Slot Number, Physical Access Method, and
Board Number. Circuit Name (1) verifies that you have assigned a circuit name to
this FDDI line.

Enter <0> at Enter Selection (0 for Previous Menu) to return to the
Configuration Menu.

You establish additional FDDI VME lines from the Configuration Menu. Enter <3> at
Enter Selection (0 for Previous Menu). The screen displays the Lines Summary
Screen.

Press the [RIGHTARROW] to display Add, then press [RETURN] to display the Line
Parameters Screen. Now follow the previously described procedure to establish an
additional FDDI VME line; repeat this procedure until you have established all FDDI
VME lines.

4.11.2 FDDI MODULE Lines

The FDDI MODULE line parameters are listed in Table 4-7.

Table 4-7: FDDI MODULE Line Parameters

Parameter Function

Slot Number specifies a link module

Physical Access Method specifies a line access protocol

'Bridge Type specifies bridge encapsulation or translation
Circuit Name specifies a circuit name

You establish an FDDI MODULE line from the Configuration Menu. Enter <3> at
Enter Selection (0 for Previous Menu). If you have not previously configured
any lines, the screen displays the following:

No Lines record(s) found
Do you wish to add Lines record(s)?

Press [RETURN] to display the Line Parameters Screen.

However, if you have previously established lines, the screen displays the Lines
Summary Screen. To move to the Line Parameters Screen, at Action (-> for
selections), press the [RIGHTARROW] to display Add, then press [RETURN].

0 Slot Number identifies the backplane slot that houses the physical
connector for the FDDI MODULE line that you are establishing. Select the
appropriate slot number.
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Node

Node

O Physical Access Method specifies the line type.
To establish an FDDI MODULE line, press the [RIGHTARROW] to display
FDDI (MODULE), then press [RETURN].
The screen prompts for Bridge Type.

O Bridge Type selects between bridge encapsulation or translation.

The translating bridge enables the interconnection of Ethernet and FDDI
networks as shown in Figure 4-10.

Node

Node

Translating Bridge

Node

FDDI Network Node Ethernet

Figure 4-10 Translating Bridge

The encapsulating bridge implementation (shown in Figure 4-11) enables the
interconnection of similar networks (for example, Ethernets) over a
“backbone” FDDI network. Within such a topology a bridge “encapsulates”
an original message into a new message type (in this case, an FDDI-specific
packet) for travel across the backbone. At the destination, the message is
removed from the FDDI packet and transmitted in its original form.

After you specify the bridge type (Encapsulating or Translating), the screen
displays the FDDI (MODULE) Circuit Access Screen (Figure 4-12) to prompt for a
circuit name.
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Node_1

Node

Encapsulating Bridges

Node

Bridge_1 Bridge_2

Node_2

Figure 4-11 Encapsulating Bridges

Circuit names consist of up to 12 characters. You can use any printable character except
for the period (.) when assigning a circuit name. Because you use circuit names later
in the configuration process, it is very important that you maintain an accurate record
of line and circuit names. You may wish to use the FDDI MODULE Line Summary
Chart in Appendix C to maintain a record of line and circuit names.

To assign a circuit name, enter <1> at Enter Selection (0 for Previous Menu).
The screen displays the following:

No Circuit Name record(s) found
Do you wish to add Circuit Name record(s)?

Press [RETURN]. After the screen prompts for Circuit Name, enter a circuit name,
then press [RETURN].

When the screen displays Hit Return to Continue, press [RETURN] . The screen
again displays the FDDI (MODULE) Circuit Access Screen.

The screen echoes your responses to Slot Number, Physical Access Method, and
Board Number. Circuit Name (1) verifies that you have assigned a circuit name to
this FDDI line.




Setting Physical Layer Parameters

muﬂeet Communications NULL_CONFIG 23-Dec-1991 8:44:1%
SESSION 1
Configuration Editor n.nn Current File : CONFIG

Slot Number : <xx>
Physical Access Method : FDDI (MODULE)

Bridge Type : <XXXXXXXXXX>

1. Circuit Name (0)

Enter Selection (0 for Previous Menu) :

. /

Figure 4-12 FDDI (MODULE) Circuit Access Screen

Enter <0> at Enter Selection (0 for Previous Menu) to return to the
Configuration Menu.

You establish additional FDDI MODULE lines from the Configuration Menu. Enter
<3> at Enter Selection (0 for Previous Menu). The screen displays the Lines
Summary Screen.

Press the [RIGHTARROW] to display Add, then press [RETURN] to display the Line
Parameters Screen. Now follow the previously described procedure establish an
additional FDDI MODULE line; repeat this procedure until you have established all
FDDI MODULE lines.
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5 Setting Data-Link Layer
Parameters

This chapter tells you how to configure circuits.

When you established lines, you defined the physical layer connections between the
multiprotocol router and network devices. You now define the data-link layer
connections in terms of circuits. Circuits take the bit stream or “bandwidth” provided
by the physical layer and condition it to provide a reliable transmission medium.

There are seven types of circuits.

LAN Circuits

Provide a transmission channel between the router and a CSMA/CD (carrier
sense multiple access with collision detection) medium.

Point-to-Point Circuits

Provide a transmission channel between the router and a single long-haul
medium terminated by a peer router at the remote site. Point-to-point circuits
use HDLC (high-level data-link control) protocol to exchange data and
control packets.

Ring Circuits

Provide a transmission channel between the router and a token ring and/or
FDDI medium.

Pt to Pt Protocol (PPP) Circuits

Provide a transmission channel over synchronous media (V.35, T1, or E1)
between the router and a remote PPP peer device. The transmission channel
supports the Point-to-Point Protocol service as defined in Internet Request for
Comments (RFC) 1171, 1172, and 1220.

SMDS Circuits

Provide a transmission channel over V.35 (synchronous media) between the
router and an SMDS (Switched Multi-megabit Data Service) data service unit
(DSU) or switch.
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5.1

Frame Relay Circuits

Provide a transmission channel between the router and a Frame Relay
network.

LAPB Circuits

Provide a transmission channel between the router and a public or private
packet-switched X.25 network.

The following sections provide a series of instructions that describe how to configure
LAN, point-to-point, ring, Point-to-Point Protocol (PPP), SMDS, and Frame Relay
circuits. Refer to Chapter 6, Configuring X.25 Service, for instructions on configuring
LAPB circuits.

Configuring LAN (Ethernet) Circuits

The LAN circuit parameters are listed in Table 5-1.

Table 5-1: LAN Circuit Parameters

Parameter Function

Circuit Name specifies a LAN (Ethernet) circuit
Auto Enable specifies the initialization state
Quality of Service specifies datagram service
Circuit Type specifies a LAN (Ethernet) circuit
LAN Address specifies a MAC-level address
XCVR Polling tests transceiver integrity

Before configuring a LAN circuit, refer to the Ethernet Line Summary Chart. Any
circuit listed on these charts must be configured as a LAN circuit. You may also wish
to use the Ethernet Circuit Summary Chart (also in Appendix C) to maintain a record
of LAN circuit parameters.

You configure a LAN circuit from the Configuration Menu. Enter <4 > at Enter
Selection (0 for Previous Menu). The screen displays the following:

No Circuits record(s) found
Do you wish to add Circuits record(s)?

Press [RETURN] to display the Circuit Parameters Screen (Figure 5-1).
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Wellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:1A
SESSION 1

Configuration Editor n.nn Current File : CONFIG

Circuit Name : Auto Enable : Yes

Quality of Service : LLC 1 (datagram) Circuit Type : LAN
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Figure 5-1 Circuit Parameters Screen

Circuit Name identifies the LAN circuit.
Enter the circuit name (taken from the Ethernet Line Summary Chart).
Auto Enable specifies the initial state of the LAN circuit.

This circuit-specific Auto Enable works in conjunction with the global auto
enable parameter (see Section 2.1) to enable or disable the circuit when the
router boots.

When global auto enable is No, the circuit is unconditionally disabled You
will later need to enable the circuit with NCL commands after the router
boots.

When global auto enable is Yes, the circuit is conditionally enabled. If you
have set global auto enable to Yes, press the [RIGHTARROW] to display
either Yes (enable) or No (disable), then press [RETURN] . If you select No,
you will later need to enable the circuit with NCL commands after the router
boots.

Quality of Service is LLC1 (datagram) for LAN circuits.
Circuit Type is LAN for LAN circuits.

After you specify a LAN circuit, the screen displays the LAN Circuit Parameters
Screen (Figure 5-2).
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@Ilﬂeet Communications NULL_CONFIG 23-Dec-1991 8:44:12
SESSION 1
Configuration Editor n.nn Current File : CONFIG
Circuit Name : <xxxxxxx> Auto Enable : <xxx>
Quality of Service : LLC 1 (datagram) Circuit Type : LAN
LAN Address : XCVR signal polling : Active
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Figure 5-2 LAN Circuit Parameters Screen

00 LAN Address specifies the 48-bit Ethernet address of the router.

All routers are shipped with a unique universally administered address
written in read-only memory (ROM). This address has a high-order (most
significant 24-bits) value of 0000A2, hexadecimal, and a low-order (least
significant 24-bits) value unique to the router. You can use this default
address, by pressing [RETURN].

NOTE

The router ignores the value of the LAN Address on circuits which support
AppleTalk, DECnet, IPX, XNS, or the Bridge (with the spanning tree algorithm
enabled). In such instances, the bridging/routing software asserts an internally-
generated LAN address.

If the router uses only the IP Router, or if it uses the IP Router in conjunction
with the Bridge (with the spanning tree algorithm disabled), you can assign
an Ethernet address of your choosing. Because each LAN device within your
network requires a unique 48-bit address, it is imperative that you guard
against duplicated addresses. To assign a user-supplied LAN address, enter
the address (in 12-character hexadecimal format) and then press [RETURN] .
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NOTE

When assigning a user-supplied LAN address, ensure that the least significant bit of
the most significant byte is clear (equal to zero). When LAN addresses are “sent across
the wire” their bit order is reversed. Consequently, the least significant bit of the most
significant byte is transmitted first. Alogical one in the first bit position of a destination
address designates a broadcast or multicast address.

O XCVR signal polling enables the transmission of periodic self- addressed
messages. These messages (sent at 5-second intervals) verify proper
transceiver operations. Transmission of these messages is called signal
polling.

XCVR signal polling must be set to Active (thus enabling message
transmission). With transmission of such messages enabled, the circuit
generates an event message with a severity level of Warning in response to
transceiver failure. Press [RETURN] to accept the default response, Active.

After the screen prompts Hit Return to Continue, press [RETURN] to go back to
the Configuration Menu.

You configure additional LAN circuits from the Configuration Menu. Enter <4 > at
Enter Selection (0 for Previous Menu). Because you have already configured a
LAN circuit, the screen displays the Circuits Summary Screen (Figure 5-3). This
screen lists each previously configured circuit along with its circuit type. Press the
[RIGHTARROW] to display Add, then press [RETURN] to display the Circuit
Parameters Screen. Now follow the previously described procedure to configure an
additional LAN circuit. Repeat this procedure until you have configured all LAN
circuits.
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Figure 5-3 Circuits Summary Screen

Configuring Point-to-Point Circuits

The point-to-point circuit parameters are listed in Table 5-2.

Table 5-2: Point-to-Point Circuit Parameters

Parameter Function

Circuit Name identifies the point-to-point circuit

Auto Enable specifies the initialization state

Quality of Service assigns LLC1 or LLC2 service

Circuit Type specifies a point-to-point circuit

Point to Point Address specifies a physical address

Minimum Frame Spacing specifies frame spacing

Remote Signal and Sense verifies end-to-end integrity

Data Link Layer Protocol enables transparent pass-through service
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Before configuring a point-to-point circuit, refer to the Synchronous Line Summary
Chart, the T1 Line Summary Chart , and the EI Line Summary Chart n Appendix C.
Any listed circuit not providing PPP Protocol, SMDS, Frame Relay, or X.25 service
must be configured as a point-to-point circuit.

You may wish to use the Point-to-Point Circuit (LLCI Service) Summary Chart and
Point-to-Point Circuit (LLC2 Service) Summary Chart to maintain records of point-to-
point circuit parameters.

You configure a point-to-point circuit from the Configuration Menu. Enter <4 > at
Enter Selection (0 for Previous Menu). If you have not previously configured
circuits, the screen displays the following:

No Circuits record(s) found
Do you wish to add Circuits record(s)?

Press [RETURN] to display the Circuit Parameters Screen.

However, if you have previously configured circuits, the screen displays the Circuits
Summary Screen. To move to the Circuit Parameters Screen, at Action (-> for
selections), press the [RIGHTARROW] to display Add, then press [RETURN].

[ Circuit Name identifies the point-to-point circuit.

Enter the circuit name (taken from the Synchronous Line Summary Chart, the
T1 Line Summary Chart, or the EI Line Summary Chart.

O Auto Enable specifies the initial state of the point-to-point circuit.

This circuit-specific Auto Enable works in conjunction with the global auto
enable parameter (see Section 2.1) to enable or disable the point-to-point
circuit when the router boots.

When global auto enable is NO, the point-to-point circuit is unconditionally
disabled You will later need to enable the circuit with NCL commands after
the router boots.

When global auto enable is Yes, the circuit is conditionally enabled. If you
have set global auto enable to Yes, press the [RIGHTARROW] to display
either Yes (enable) or No (disable), then press [RETURN] . If you select No,
you will later need to enable the circuit with NCL commands after the router
boots.

3 Quality of Service specifies the link-level control protocol.
Select either LLC 1 (datagram) or LLC 2 (reliable).

LLC 1 (datagram), specifies connectionless datagram service. LLC 2
(reliable) specifies connection-oriented service which provides error
detection and error recovery by retransmission.
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To select datagram service, press [RETURN] to accept the default, LLC 1
(datagram). The cursor moves to the Circuit Type field.

To select reliable service, press the [RIGHTARROW] to display LLC 2
(reliable), then press [RETURN]. The screen displays the LLC2 Parameters

Screen.
Mellﬂeet Communications NULL_CONFIG 23-Dec-1991 8:44:1 2\
- SESSION 1
Configuration Editor n.nn Current File : CONFIG
Circuit Name : <xxxxxxx> Auto Enable : <xxx>
Quality of Service : LLC 2 (reliable) Circuit Type : LAN
Retry Counter (N2) : 16__ Retry Timer (T1) :3
Connect Retries : 0
Link Idle Timer (T3) : 3 Modulus : 8
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Figure 5-4 LLC2 Parameters Screen

The LLC2 parameters are listed in Table 5-3.

O Retry Counter (N2) specifies the number of possible retransmissions of the
same frame after expiration of the Retry (T1) Timer.

To accept the default value of 16, press [RETURN] ; to assign a different
value, enter the value from the keyboard.

O Retry Timer (T1) specifies the allowable interval between the issuance of a
command and the reception of an acknowledgment. In the absence of an
acknowledgment, the router retransmits the command upon expiration of the
T1 timer.

To accept the default value of 3 (seconds), press [RETURN] ; to assign a
different value, enter the value from the keyboard.
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Table 5-3: LLC2 Parameters

Parameter Function
Retry Counter (N2) specifies frame retransmissions
Retry Timer (T1) specifies the send/acknowledge interval

Connect Retries

specifies connection attempts

Link Idle Timer (T3)

specifies circuit idle time

Modulus

specifies the size of the HDLC control field

Window Size

specifies unacknowledged packets

3 Connect Retries operates with the Retry Counter and Retry Timer to
govern the number of retransmission attempts in the event of an

unacknowledged packet. After expiration of the Retry Timer, LLC2 transmits
up to N2 control messages in an attempt to acquire a response from the remote
end of the circuit. If an acknowledgment is still outstanding, LLC?2 iterates the
loop the number of times designated by Connect Retries.

A value of 0 (the default) specifies infinite retries. To accept the default value,
press [RETURN]; to assign a different value, enter the value from the
keyboard.

Link Idle Timer (T3) specifies the idle time (in seconds) after which the
point-to-point circuit is disconnected.

To accept the default value of 3 seconds, press [RETURN] ; to assign a
different value, enter the value from the keyboard.

Modulus specifies the length, in bits, of the HDLC packet control field
(Figure 5-5).

8 specifies an 8-bit control field; 128 specifies a 16-bit control field.

The size of the control field determines the number of unacknowledged
packets that may be pending at any one time. An 8-bit field provides three bits
for message sequencing, and thus allows a maximum of seven outstanding
packets. A 16-bit field provides seven bits for sequencing, and thus allows a
maximum of 127 unacknowledged packets.
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Flag | ..... Flag Address | Control | FCS Flag
KEY:
Flag Frame 8-bit sequence (01111110)

Address Frame

Control Frame

I (Information) Frame

FCS Frame

Flag Frame

8/16 bits in length

16 bits if Modulus is 128, else 8 bits
Contains n bytes of data

32-bit frame check sequence

8-bit sequence (01111110)

After you specify a point-to-point circuit, the screen displays the Point-to-Point Circuit

Figure 5-5 HDLC Frame Format

(0 Window Size enables you to specify an exact number of packets that may
be unacknowledged at any one time. Modulus has previously enabled a

maximum number of unacknowledged packets.

Select from the available responses: 7 (the default), 1, and 3 -- if you have
previously set Modulus to 8; or 7 (the default), 15, 31, 63, and 127 --if you

have previously set Modulus to 128.

O Circuit Type is Point to Point for point-to-point circuits.

Parameters Screen (Figure 5-6).

O Point to Point Address prompts for a 1-byte value, which is used in the
address field of the HDLC packet. Conventionally, one end of a point-to-
point circuit is designated DCE and is assigned an address of 01; the other end

of the circuit is designated DTE and is assigned an address of 03.

There are three available responses: Explicit, DCE, and DTE. To enable
conventional addressing, designate one end of the point-to-point circuit as

DCE and designate the other end as DTE.
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N _/

Figure 5-6 Point-to-Point Circuit Parameters Screen

Conventional addressing, however, is inadequate in the case of multiple
communication channels enabled by a common satellite link (refer to Figure
5-7). As shown, a common satellite relay-link provides a virtual point-to-
point link between routers A and X, B and Y, and C and Z.

The worst case scenario consists of routers A, B, and C being designated as
DCE (address = 01), and routers X, Y, and Z being designated DTE
(address = 03). If A (for example) transmits a frame across the virtual point-
to-point circuit to X, the satellite broadcast is monitored not only by X (the
intended recipient) but also by Y and Z. Because X, Y, and Z all perceive a
properly addressed frame, all three accept delivery and attempt to process
frame contents with unpredictable results.

Explicit addressing avoids such confusion by enabling the assignment of
unique addresses to each end of a point-to-point circuit. To select explicit
addressing, press [RETURN] to accept the default value, Explicit. The
console screen prompts for a local and remote address pair (Figure 5-8).

At Local Address, enter a unique decimal value from 00 through 99 (avoid
the conventional address values of 01 or 03), then press [RETURN]. The
cursor moves to Remote Address. Enter another unique decimal value
from 00 to 99, then press [RETURN]. Make certain to reverse local and
remote address values when you configure the device at the other end of the
point-to-point circuit.
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Figure 5-7 Satellite Broadcast (Sample Topology)

Mallﬂeet Communications

Configuration Editor n.nn
Circuit Name : <xXXXXxx>
Quality of Service : <xxxxxxx>

Point to Point Address : Explicit
Remote signal & sense : Active

Local Address : 07
Remote Address : 07

NULL_CONFIG 23Dec-1991  8:44:12 "\
SESSION 1

Current File : CONFIG
Auto Enable : <xxx>
Circuit Type : Point To Point

Minimum Frame Spacing : 2
Data Link Layer protocol : Standard

Figure 5-8 Explicit Addressing Parameters Screen
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3 Minimum Frame Spacing specifies the minimum number of flag
sequences prefixed to an HDLC packet transmitted by the router.

Note in Figure 5-5 that an HDLC packet is prefixed by a variable number of
8-bit flag sequences, and is terminated by a single instance of the same flag.
Therefore, the number of flags transmitted between sequential packets is the
sum of the constant 1 (the trailing flag) and the variable number of leading
flags.

After determining the minimum number of flags to transmit between each
packet, reduce this number by one (to account for the terminating flag), press
the [RIGHTARROW] to display this or the closest available value, then press
[RETURN].

O Remote signal & sense must be set to Active. This setting enables a
proprietary protocol that detects any failure in end- to-end connectivity.

O Data Link Layer protocol enables/disables a proprietary protocol that
provides a transparent point-to-point pass-through service for any
synchronous traffic (such as IBM’s SNA) across the multiprotocol router.

NOTE

The pass-through protocol uses the Bridge as its transport mechanism; you must
configure the Bridge on slots which have pass-through service enabled.

With the proprietary pass-through protocol enabled, traffic across the circuit
is restricted to explicitly configured addresses which terminate the point to
point link; all other Bridge traffic is filtered from the pass-through interface.

If you do not want to enable the proprietary protocol, press [RETURN] to
accept the default response, Standard.

If you do want to enable the proprietary protocol, press the [RIGHTARROW]
to display Pass-Thru and then press [RETURN]. The screen then prompts
for LAN addresses (Figure 5-9).

O Local LAN Address is the 48-bit Ethernet address of the local end of the
point to point link.

O Remote LAN Address is the 48-bit Ethernet address of the remote end of
the point to point link.

NOTE

With the pass-through protocol enabled, the router ignores the Quality of Service
and Point to Point Address parameters; in addition, it disables Remote signal &
sense. Consequently, the pass-through interface provides no end-to-end flow control
or activity detection.
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[ Wellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:1h
SESSION 1
Configuration Editor n.nn Current File : CONFIG
Circuit Name : <xxxxxxx> Auto Enable : <xxx>
Quality of Service : <xxxxxxx> Circuit Type : Point To Point
Point to Point Address : <xxxxxxx> Minimum Frame Spacing : <xx>
Remote signal & sense : <xxxxxxx> Data Link Layer protocol : Pass-thru

Local LAN Address :
Remote LAN Address :

\ /

Figure 5-9 Pass-Through Protocol Parameters Screen

When the screen prompts Hit Return to Continue, press [RETURN] to go back to
the Configuration Menu.

You configure additional point-to-point circuits from the Configuration Menu. Enter
<4> at Enter Selection (0 for Previous Menu). The screen displays the Circuits
Summary Screen. Press the [RIGHTARROW] to display Add, then press [RETURN]
to display the Circuit Parameters Screen. Now follow the previously described
procedure to configure an additional point-to-point circuit; repeat this procedure until
you have configured all point-to-point circuits.
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5.3 Configuring Ring Circuits

Token ring and FDDI circuits are referred to a s ring circuits. Ring circuit parameters
are listed in Table 5-4.

Table 5-4: Ring Circuit Parameters

Parameter Function

Circuit Name identifies the ring circuit

Auto Enable specifies the initialization state
Quality of Service assigns LLC1 service

Circuit Type specifies a ring circuit

LAN Address specifies a MAC-level address
XCVR Polling tests hardware integrity

Before configuring a ring circuit, refer to the Token Ring Line Summary Chart, the
FDDI VME Line Summary Chart, and the FDDI MODULE Line Summary Chart in
Appendix C. Any circuit listed on these charts must be configured as a ring circuit. You
may also wish to use the Ring Circuit Summary Chart (also in Appendix C) to maintain
arecord of ring circuit parameters.

You configure a ring circuit from the Configuration Menu. Enter <4 > at Enter
Selection (0 for Previous Menu). If you have not previously configured circuits,
the screen displays the following:

No Circuits record(s) found
Do you wish to add Circuits record(s)?

Press [RETURN] to display the Circuit Parameters Screen.

However, if you have previously configured circuits, the screen displays the Circuits
Summary Screen. To move to the Circuit Parameters Screen, at Action (-> for
selections), press the [RIGHTARROW] to display Add, then press [RETURN].

O Circuit Name identifies the ring circuit.

Enter the circuit name (taken from the Token Ring Line Summary Chart, the
FDDI VME Line Summary Chart, or the FDDI MODULE Line Summary
Chart).

O Auto Enable specifies the initial state of the ring circuit.

This circuit-specific Auto Enable works in conjunction with the global auto
enable parameter (see Section 2.1) to enable or disable the ring circuit when
the router boots.
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When global auto enable is No, the ring circuit is unconditionally disabled
You will later need to enable the circuit with NCL commands after the router
boots.

When global auto enable is Yes, the circuit is conditionally enabled. If you
have set global auto enable to Yes, press the [RIGHTARROW] to display
either Yes (enable) or No (disable), then press [RETURN] . If you select No,
you will later need to enable the circuit with NCL commands after the router
boots.

3 Quality of Service is LLC1 for ring circuits.
O Circuit Type is RING for ring circuits.

After you specify aring circuit, the screen displays the Ring Circuit Parameters Screen.

Wellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1

Configuration Editor n.nn Current File : CONFIG

Circuit Name : <xxxxxxx> Auto Enable : <xxx>

Quality of Service : LLC 1 (datagram) Circuit Type : RING

LAN Address : XCVR signal polling : Active

/

Figure 5-10 Ring Circuit Parameters Screen

LAN Address specifies the 48-bit address of the router.

All routers are shipped with a unique universally administered address
written in read-only memory (ROM). This address has a high-order (most
significant 24-bits) value of 0000A2, hexadecimal, and a low-order (least
significant 24-bits) value unique to the router. You can use this default
address, by pressing [RETURN].




Setting Data-Link Layer Parameters

NOTE

The router ignores the value of the LAN Address on circuits which support
AppleTalk, DECnet, IPX, XNS, or the Bridge (with the spanning tree algorithm
enabled). In such instances, the bridging/routing software asserts an internally-
generated LAN address.

If the router uses only the IP Router, or if it uses the IP Router in conjunction
with the Bridge (with the spanning tree algorithm disabled), you can assign a
MAC-level address of your choosing. Because each ring device within your
network requires a unique address, it is imperative that you guard against
duplicated addresses. To assign a user-supplied address, enter the address (in
12-character hexadecimal format) at LAN Address and then press
[RETURN].

NOTE

When assigning a user-supplied address, ensure that the least significant bit of the most
significant byte is clear (equal to zero). When LAN addresses are “sent across the wire”
their bit order is reversed. Consequently, the least significant bit of the most significant
byte is transmitted first. A logical one in the first bit position of a destination address

designates a broadcast or multicast address.

 XCVR signal polling enables the transmission of periodic self- addressed
messages. These messages (sent at 5-second intervals) verify hardware
integrity operations. Transmission of these messages is called signal polling.

XCVR signal polling must be set to Active (thus enabling message
transmission). With transmission of such messages enabled, the circuit
generates an event message with a severity level of Warning in response to
polling failure. Press [RETURN] to accept the default response, Active.

After the screen prompts Hit Return to Continue, press [RETURN] to go back to
the Configuration Menu.

You configure additional ring circuits from the Configuration Menu. Enter <4 > at
Enter Selection (0 for Previous Menu). Because you have already configured a
ring circuit, the screen displays the Circuits Summary Screen. This screen lists each
previously configured circuit along with its circuit type. Press the [RIGHTARROW] to
display Add, then press [RETURN] to display the Circuit Parameters Screen. Now
follow the previously described procedure configure an additional ring circuit. Repeat
this procedure until you have configured all ring circuits.
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5.4

Configuring PPP Circuits

Point to Point Protocol (PPP), as defined in the Internet Request for Comments (RFC)
1171, 1172 and 1220 provides a method for routing or bridging datagrams over serial
point-to-point links.

NOTE

The router’s PPP implementation supports the establishment of PPP connections over
synchronous media to include V.35, T1, and E1 lines.

PPP provides three major functions: datagram encapsulation, the establishment of a
data-link layer connection between local and remote PPP peers, and the establishment
of protocol-specific network layer connections between local and remote PPP peers.

PPP encapsulates datagrams as shown in Figure 5-11 within an HDLC-like frame that
conveys addressing, control, and protocol identification information. Each frame is
prefixed by a variable number of flags (hexadecimal 7E) and terminated by a single
instance of the same flag.

8 bits 8 bits 8 bits 16 bits 16 bits 8 bits
Flag |Address| Control Flag
7E FF 3 Protocol Data FCs 7E

Figure 5-11 PPP Encapsulation

Data-link layer connection is provided by the Link Control Protocol (LCP) that
establishes, configures, manages, and terminates the connection. LCP services are
supported through the exchange of three packet types: Link Establishment packets
which facilitate link establishment and the negotiation of initial configuration options;
Link Termination packets which close a PPP connection, and; Link Maintenance
packets which manage and debug the PPP link. LCP also provides optional link quality
determination services which allow remote PPP peers to monitor and evaluate link
quality.

Network layer connection is provided by a suite of Network Control Protocols (NCP).
NCP protocols facilitate the multiplexing of network layer protocols (for example, IP
or IPX) over a single point-to-point link. Table 5-4 lists Protocol field values used by
the router. Values in the Cxxx range identify the LCP or associated protocols; values

in the 8xxx range identify NCP protocols; while values in the Oxxx range identify the
network protocol of specific datagrams.
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Table 5-5: PPP Protocol Field Values

Protocol

Protocol Field

Field Protocol Protocol

Value

Value

Co21 LCP 8031 Bridged/Encapsulated
Control Protocol
Co023 UPAP 0021 IP
8021 IP Control Protocol 0025 XNS
8025 XNS Control Protocol 0027 DECnet Phase IV
8027 DECnet Phase IV Control 0029 AppleTalk
Protocol

8029 AppleTalk Control Protocol 002B IPX
802B IPX Control Protocol 0031 Bridge/Encapsulated traffic

The PPP circuit parameters are listed in Table 5-6.

NOTE

While the PPP implementation provides support for all protocol suites (AppleTalk,
Bridge, DECnet Phase IV, IPX, TCP/IP, and XNS) over PPP circuits, AppleTalk over
PPP requires a Wellfleet router at both ends of the circuit. Wellfleet routers do not
support the AppleTalk Control Protocol and, consequently, use a proprietary PPP code
to pass AppleTalk traffic.

Before configuring a circuit, refer to the Synchronous Line Summary Chart, the T1
Line Summary Chart, and the EI Line Summary Chart. Any circuit listed on these
charts as providing Point-to-Point Protocol service must be configured as a PPP circuit.
You may also wish to use the PPP Circuit Summary Chart (also in Appendix C) to
maintain a record of PPP circuit parameters.
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Table 5-6: PPP Circuit Parameters

Parameter Function
Circuit Name identifies the PPP circuit
Auto Enable specifies the initialization state

Quality of Service

assigns LLC1 service level

Circuit Type

specifies a PPP circuit

LQM Time (secs)

specifies the link quality monitoring report period

Desired Link Quality

specifies acceptable line quality

Min Frame Spacing

specifies frame spacing

Extended (32-bit) CRC

selects an error-detection method

Max Pkt Size specifies the maximum size of the PPP frame
IP Address assigns an |IP address to the PPP circuit
LCP Active Open specifies the connection establishment method

LCP Auto Restart

specifies response to data-link layer failure

Use UPAP

enables the User Password Authentication Protocol

You configure a PPP circuit from the Configuration Menu. Enter <4 > at Enter
Selection (0 for Previous Menu). If you have not previously configured circuits,

the screen displays the following:

No Circuits record(s) found

Do you wish to add Circuits record(s)?

Press [RETURN] to display the Circuit Parameters Screen.

If you have previously configured circuits, the screen displays the Circuits Summary
Screen. To move to the Circuit Parameters Screen, at Action (-> for selections),
press the [RIGHTARROW] to display Add, then press [RETURN].

3 Circuit Name identifies the PPP circuit.

Enter the circuit name (taken from the Synchronous Line Summary Chart, the
T1 Line Summary Chart, or the EI Line Summary Chart.

O Auto Enable specifies the initial state of the PPP circuit.
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This circuit-specific Auto Enable works in conjunction with the global auto
enable parameter (see Section 2.1) to enable or disable the PPP circuit when
the multiprotocol router boots.

When global auto enable is No, the PPP circuit is unconditionally disabled.
You will later need to enable the circuit with NCL commands after the router
boots.

When global auto enable is Yes, the circuit is conditionally enabled. If you
have set global auto enable to Yes, press the [RIGHTARROW] to display
either Yes (enable) or No (disable), then press [RETURN] . If you select No,
you will later need to enable the circuit with NCL commands after the router
boots.

O Quality of Service is LLC1 for PPP circuits.
O Circuit Type is Pt to Pt Protocol (PPP) for PPP circuits.

After you specify a PPP circuit, the screen displays the PPP Circuit Parameters Screen.

Mellfleet Communications NULL_CONFIG 23-Dec-1991 8:44:12\
SESSION 1
Configuration Editor n.nn Current File : CONFIG
Circuit Name : <xxxxxxx> Auto Enable : <xxx>
Quality of Service : LLC 1 (datagram) Circuit Type : Pt to Pt Protocol (PPP)
LQM Time (secs) : 3_ Desired Link Quality : 99
Min Frame Spacing : 2 Extended (32-bit) CRC : Yes
Max Pkt Size : 1500 IP Address :
LCP Active-Open : Yes LCP Auto-Restart : Yes

Use UPAP : No

\ /

Figure 5-12 PPP Circuit Parameters Screen

0 LQM Time (secs) specifies the link-quality-monitoring report period.

Link-quality-monitoring (a PPP initial configuration option described in RFC
1172) refers to the process by which PPP determines the frequency and
magnitude of data loss across the circuit. With link-quality-monitoring
enabled, both ends of a PPP circuit can exchange Link-Quality-Report
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NOTE

packets. Such packets serve two functions. Firstly, they provide a “keep-
alive” indication to assure the local end that the remote PPP peer is
operational. Secondly, Link-Quality-Report packets contain a series of
counters providing dynamic information on the number of octets and
data-link frames received and transmitted.

If you do not wish to enable link-quality-monitoring or if the remote PPP peer
does not issue Link-Quality-Report packets, enter 0 and then press
[RETURN].

If you do wish to enable link-quality-monitoring, LQM Time (secs)
specifies the maximum interval (in seconds) between Link-Quality-Report
packets generated by the remote end of the PPP circuit. Failure to receive a
Link-Quality-Report packet within the expected interval may indicate failure
in the PPP link.

The remote PPP peer is free to generate Link-Quality-Report packets more rapidly
than specified by the LQM Time (secs) parameter. However, it must generate packets
at least as frequently as specified by LQM Time (secs).

In order to avoid declaring link failure in the light of a (possibly) single lost
Link-Quality-Report packet, the multiprotocol router waits until five link-
quality-report periods have elapsed without the receipt of a Link-Quality-
Report packet before declaring the link down. For example, if LQM Time
(secs) is set to a value of 3, the multiprotocol router declares the link down
after a 15 second interval between the receipt of Link-Quality-Report
packets.

Upon declaring the link down, PPP closes all active network layer (NCP) and
data-link layer (LCP) connections. If the LCP Auto-Restart parameter is
set to Yes, it then attempts to re-establish the LCP connection. If the LCP
Auto-Restart parameter is set to No, PPP makes no attempt to re-establish
the LCP connection (thus leaving it up to the remote PPP peer to restart LCP).

Enter the link-quality-monitoring period in seconds and then press
[RETURN].

Desired Link Quality provides a metric to measure circuit reliability.

The Link-Quality-Report packets exchanged by PPP peers contain counts of
received and transmitted octets and packets thus allowing both PPP
implementations to monitor data loss across the link. Desired Link Quality
specifies an “acceptable” percentage of data loss. The percentage is
determined by dividing the constant 1 by the value of Desired Link
Quality.
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For example, the default value, 99, specifies an acceptable loss of
approximately 1% (1/99=.0101). Table 5-7 lists a range of Desired Link
Quality parameter values along with the resulting data loss percentages.

Table 5-7: PPP Link Quality Values

Desired Link Quality Value “Ac;t:;:(t:ae!ra‘ltz”g:oss
1 100
2 50
4 25
5 20
10 10

20 5
50 2
100 1
200 0.5
250 0.4
300 0.3
500 0.2
999 0.1
0 0

If no link-quality-monitoring is needed or desired, set Desired Link
Quality to 1, indicating that for every octet or packet transmitted an octet or
packet may be lost.

If the loss of any octets or packets is unacceptable, set Desired Link
Quality to 0, indicating that the multiprotocol router should declare the link
“unreliable” whenever a single octet or packet is lost.

Upon declaring the link unreliable, the multiprotocol router closes all active
network layer (NCP) connections, but continues to exchange Link-Quality-
Report packets with the remote PPP peer. When the packet exchange
indicates acceptable line reliability, the multiprotocol router re-establishes
NCP connections.

Enter the link quality metric and then press [RETURN].
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NOTE

Min Frame Spacing specifies the minimum number of flag sequences
prefixed to the HDLC-like packet transmitted by PPP.

A PPP packet is prefixed by a variable number of 8-bit flag sequences, and is
terminated by a single instance of the same flag. The number of flags
transmitted between sequential packets is the sum of the constant 1 (the
trailing flag) and the variable number of leading flags.

After determining the minimum number of flags to transmit between each
packet, reduce this number by one (to account for the terminating flag), press
the [RIGHTARROW] to display this or the closest available value, then press
[RETURN].

Extended (32-bit) CRC specifies an error detection scheme.

PPP implementations may use either a 16-bit (standard) or 32-bit (extended)
frame check sequence (FCS) to detect errors in the PPP-encapsulated packet.

Select Yes to use the extended 32-bit FCS, or No to use the standard 16-bit
FCS.

Max Pkt Size specifies the maximum size of the PPP frame transmitted by
the router.

The PPP frame consists of one octet of address information, one octet of
control information, two octets of protocol information, a variable number of
information octets, and (depending on the setting of the Extended (32-bit)
CRC parameter) two or four octets of FCS information. While RFC 1172
specifies that all PPP implementations must be able to receive frames 1500
octets in length, it allows for the transmission of smaller frames.

If so desired, you can adjust this parameter downward to transmit smaller
packets.

IP Address specifies the 32-bit internet address of the PPP circuit.
Enter the IP address in dotted decimal notation.

LCP Active-Open specifies whether PPP actively initiates the
establishment of the LCP connection.

Yes indicates that PPP attempts to establish the LCP connection as soon as
the physical link is ready. No indicates that PPP waits for the remote peer to
establish the LCP connection.

At least one of the PPP peers must be configured to “actively” open the LCP
connection.
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O LCP Auto Restart specifies whether PPP attempts to re-establish a LCP

connection after the link has been declared down.

Failure to receive Link-Quality-Report packets for the period defined by the
LQM Time (secs) parameter, causes the link to go down. With LCP Auto-
Restart set to Yes, PPP attempts to re-establish the LCP connection. With

the parameter set to No, PPP does not attempt to re-establish the connection.

Use UPAP enables the User Password Authentication Protocol (UPAP).

PPP implementations may require a remote peer to authenticate itself before
engaging in NCP negotiation. This initial configuration option is described in
RFC 1172. If you do not want to enable UPAP, press [RETURN] to accept
the default response, No.

If you do want to enable UPAP, press the [RIGHTARROW] to display Yes
and then press [RETURN]. The screen prompts for additional data.

23-Dec-1991

Mellfleet Communications

Configuration Editor n.nn
Circuit Name : <xxxxxxx>
Quality of Service : LLC 1 (datagram)

LQM Time (secs) : <xxx>
Min Frame Spacing : <xx>
Max Pkt Size : <xxxx>

LCP Active-Open : <xxx>
Use UPAP : Yes

Server User ID :

Server Password :

User ID of Remote Station :
Password of Remote Station :

-

NULL_CONFIG
SESSION 1

8:44:1%

Current File : CONFIG
Auto Enable : <xxx>
Circuit Type : Pt to Pt Protocol (PPP)

Desired Link Quality :
Extended (32-bit) CRC :
IP Address : <XXXXXXX>
LCP Auto-Restart : <xxx>

<XXX>
<XXX>

/

Figure 5-13 UPAP Parameters Screen

3 Server User ID specifies the name (user ID) used by the router when it logs

in to the remote PPP peer.

Enter the name as an ASCII string of less than 16 characters.

0 Server Password specifies the password used by the router when it logs in

to the remote PPP peer.

Enter the password as an ASCII string of less than 16 characters.
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5.5

O User ID of Remote Station specifies the name (user ID) used by the
remote PPP peer when its logs in to the local router.

Enter the name as an ASCII string of less than 16 characters.

O Password of Remote Station specifies the password used by the remote
PPP peer when its logs in to the local router.

Enter the password as an ASCII string of less than 16 characters.

When the screen prompts Hit Return to Continue, press [RETURN] to go back to
the Configuration Menu.

You configure additional PPP circuits from the Configuration Menu. Enter <4 > at
Enter Selection (0 for Previous Menu). The screen displays the Circuits
Summary Screen. Press the [RIGHTARROW] to display Add, then press [RETURN]
to display the Circuit Parameters Screen. Now follow the previously described
procedures configure an additional PPP circuit; repeat this procedure until you have
configured all PPP circuits.

Configuring SMDS Circuits

Switched Multi-megabit Data Service (SMDS) is a high-speed, connectionless, packet
service offered by several local exchange carriers. SMDS extends LAN-like
performance beyond the subscriber’ premises across a metropolitan or wide area.

The SMDS implementation uses an HDLC-like protocol called SMDS Data Exchange
Interface 