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Preface

The Node Reference is a compilation of material for node administrators, system installers, and
other network personnel. This document includes the essential information on BNS-2000 and
BNS-2000 VCS node configurations, installation, administration, and database creation, plus
routine operations, maintenance, troubleshooting, and upgrades.

The Data Networking Products Planning Guide, this document, and individual reference
documents for each module are designed to help node and network personnel obtain specific
information as needed, with minimal overlap from document to document.

Complete descriptions of all commands are in the Data Networking Products Commands
Reference.

Important Notice

As of January 1997, Lucent Technologies is merging Datakit II VCS and MPC15 into one BNS-
2000 hardware platform. The new name for Datakit II VCS is BNS-2000 VCS; the new name for
the MPC15 is BNS-2000 MPC. Ordering will be simplified through the use of one (1) "J"
drawing for initial orders. There will be different software for the BNS-2000 and BNS-2000
VCS but one (1) BNS-2000 documentation set that will include the necessary information for the
BNS-2000, BNS-2000 VCS, and BNS-2000 MPC. Existing Datakit II VCS and BNS-2000
customers will receive the new documentation set when they purchase upgrades.

The BNS-2000 hardware platform will consist of the following options:

BNS-2000 — is the BNS-2000 M1/M2 cabinet configuration supporting both low-speed
(M1) and high-speed (M2) modules. This configuration will require BNS-2000 software.

BNS-2000 VCS — is the BNS-2000 VCS M1-only cabinet configuration supporting low-
speed (M1) modules. The M1 cabinet will contain clock/repeater modules as opposed to
CIM/CTRM modules contained in BNS-2000 M1 cabinets. M2 cabinets are not required.
This configuration requires BNS-2000 VCS/Datakit II VCS R6.0 software.

BNS-2000 MPC — is the BNS-2000 MPC M1 Multipurpose Concentrator cabinet
configuration.

BNS-2000 Release 4.0 documentation will be updated to include information on the BNS-2000,
BNS-2000 VCS, and BNS-2000 MPC.

All BNS-2000 offerings described above are managed by StarKeeper II Network Management
System (NMS). (When configuring BNS-2000 VCS, customers select "Datakit II VCS" as the
node option.)

BNS-2000 training courses will be updated to include information on the BNS-2000 VCS and
BNS-2000 MPC offerings.
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Preface________________
Year 2000 Compliance

BNS-2000 Release 4.0, Build 57, and StarKeeper II NMS Release 9.0 provide Year 2000
Compliance through the support of four-digit years in most date fields; two digit years are also
supported in an unambiguous way.

Document Organization

The Node Reference describes the node and its components, and gives procedures for working
with the hardware and software.

Included in this document are

instructions for setting up and installing the hardware and software for specific configurations
of the node

guidance on starting up the system, including testing basic node operations; creating and
maintaining a database; managing and monitoring the system; and performing diagnostics and
basic maintenance

checklists of tasks and procedures for installation, for the initial database configuration, for
troubleshooting, and for upgrading hardware and software to the new release

In brief, the Node Reference contents are as follows:

Node Overview This chapter describes the hardware and software components of
the node, including placement of cabinets/shelves, administrative
interfaces, cabling, and software media. The chapter also briefly
lists the main features, as well as the operational and security
features,
of the node.

Node Installation This chapter provides an overview of the tasks and procedures
involved in installing the node hardware. It includes specific
procedures for assembling the node cabinetry and for the
required power connections for nodes in central office (CO) and
other environments. Also included are instructions for installing
modules in the front of the node; installing and cabling the
appropriate input/output (I/O) distribution boards at the back of
node; installing an internal or external tape drive; and cabling
administrative interfaces, such as the system console and printer.
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Node Operations This chapter describes start-up and routine operating procedures,

including switching to backup components. Included are
instructions for installing the system software, setting the system
time, backing up the database, checking the disk and tape,
configuring the system for recovery, and rebooting.

Node
Administration

This chapter gives a logical order for the steps a node
administrator must take at system start-up to ensure that the node
and administrative interfaces are installed correctly, to minimize
interruptions once the system is booted, and to enable the orderly
addition of information to the configuration database. The
chapter also outlines the commands used to create a database,
and gives instructions for entering information into the database
to configure services and features.

Node Maintenance This chapter covers the routine tasks associated with care and
handling of the node equipment, and periodic preventive
maintenance for fans, disk drives, tape drives, and battery backup
components.

Node
Troubleshooting

This chapter describes an overall approach to troubleshooting
and then focuses on resolving problems associated with the node
components. It covers node monitoring tasks, such as
responding to system alarm messages, checking light-emitting
diodes (LEDs), and running on-line diagnostic tests, and gives
hardware and software troubleshooting procedures.

Node Hardware and
Software Upgrades

This chapter gives a checklist of the basic steps involved in
upgrading a Control Computer to the latest release, with specific
instructions for upgrading node hardware and software, from one
release to another release, or to a new build or compatible release
of software. Also included are instructions for preserving and
upgrading the database, rebooting the node to complete the
upgrade, and backing out of a database upgrade when necessary.

Appendix.
Node Database
Entry Forms

This appendix includes forms for the node administrator to
photocopy, fill in, and use when entering information into the
configuration database; the forms are also useful for system
record keeping.

Index Entries cover subject matter in each chapter.
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Preface________________
Document Conventions

This document describes two product nodes, the BNS-2000 node and the BNS-2000 VCS node.
It describes two main Control Computer configurations: a new Control Computer Module
(CCM) configuration and an ECPU configuration: the document uses CCM system and ECPU
system to distinguish between the two configurations.

All descriptions, instructions, and procedures apply to both configurations, unless the CCM or
ECPU are specifically cited in the text.

The MRC> system prompt used in the text refers to the maintenance and redundancy control
functions of both the CCM configuration and the ECPU configuration (on an actual ECPU
system, the prompt is seen as MRCM> ).

It also describes two types of switch complexes:

The standard switch complex, which consists of the CMA1/CNA1/CMC3 circuit board
complex, can be used in a BNS-2000 CCM or ECPU system. This switch system is referred
to as standard in the document.

The extended switch complex, which consists of the CTG13/CNA7/CUW1 circuit board
complex, can also be used in a BNS-2000 CCM or ECPU system. This switch system is
referred to as extended in the document.

Special typefaces are used to distinguish the information listed in the following table.
_ ______________________________________________________________

Special Typefaces_ _______________________________________________________________ ______________________________________________________________
Commands in the text are shown in bold type enter or remove ty_ ______________________________________________________________
Optional or variable command parameters in the text are
shown in italic type, enclosed in angle brackets

help enter <object>

_ ______________________________________________________________
Prompts and messages referred to in the text are shown in
type similar to that seen on a screen

UTILITY>

_ ______________________________________________________________
Function or other keys such as Control are shown as Control or Escape_ ______________________________________________________________
The function key that you press to enter commands may be
labeled or Enter or Ret , but is shown as

Return

_ ______________________________________________________________
Directory and file names are shown in italic type /bin/mini-sh_ ______________________________________________________________
General information that appears in screen output—such as
the product name, the date and the time, or the release
revision level—is shown in italic type.

<month, day, year>

_ ______________________________________________________________ 




















































Each term, module, or component name is spelled out with its acronym or abbreviation given in
parentheses at the first use in the text. Thereafter, only the acronym or abbreviation is used.
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Preface________________
Related Documentation

Data Networking Products Publications describes the complete set of documentation available
for the product line; see the inside front cover of this volume for ordering information.

Documents you will need to use with this reference include:

Data Networking Products Commands Reference—a complete reference document, with
sample screen output, for the administration commands used with the system.

Data Networking Products Planning Guide—information required to plan and configure a
network of node switches

Data Networking Products Messages Reference—detailed descriptions of system messages
with suggestions for the appropriate response or troubleshooting, for all node and network
personnel

BNS-2000 SMDS Guide—for systems using switched multimegabit data service (SMDS)

Data Networking Products Session Maintenance Guide—for systems using automatic
alternate routing

In addition, reference guides for interface and trunk modules and for concentrators supported by
the system are available; certain documents from other vendors may also be necessary for end
devices connected to the modules.

The BNS-2000 System Description gives an overview of specific BNS-2000 and BNS-2000 VCS
features as well as hardware and software components—from the perspective of the release’s data
services and related capabilities.

The Data Networking Products Terminology publication lists the acronyms and abbreviations
used in the customer document library and briefly defines many technical terms.
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________________
Technical Assistance
and Node Registration

Before working with the node, become familiar with how to get technical assistance when it is
required. You can also save time by obtaining the software registration key to make the release
software and feature packages fully operational, in advance.

Calling a Telephone Hotline

Telephone hotline assistance is available for node operations and administration. If problems
cannot be resolved by local action, technical personnel may be dispatched to your site.

For information on the technical assistance and support services available, see the System
Description.

The information given below describes the available hotline numbers, the account and technical
information you should gather before calling a hotline, and how to escalate problems.

Your account representative will advise which telephone number to call.

_ _________________________________________
Telephone Hotline and Node Registration Numbers_ __________________________________________ _________________________________________
Canada 1-800-343-1958_ _________________________________________
Germany 0130810992_ _________________________________________
Italy 167870510_ _________________________________________
Japan 0031111399_ _________________________________________
Mexico 95 800 010-0072_ _________________________________________
The Netherlands 060224285_ _________________________________________
South Korea 008 1 800 921-8260_ _________________________________________
United Kingdom 0 800 891760_ _________________________________________
USA 1-800-WE-2-CARE (1-800-932-2273)_ _________________________________________ 























































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Technical Assistance and Node Registration________________
Before calling for assistance from a hotline, collect the information in the following table.

  TABLE 1. Information Needed for the Hotline Operator

_ ____________________________________________________________________________
Name

_ ____________________________________________________________________________
Telephone and FAX numbers

_ ____________________________________________________________________________
Company name

_ ____________________________________________________________________________
System or product name

_ ____________________________________________________________________________
Software release number
(For all nodes involved in the configuration)

_ ____________________________________________________________________________
Type of node system
(CCM or ECPU)

_ ____________________________________________________________________________
Type of switch complex
(standard or extended)

_ ____________________________________________________________________________
Service Contract or Purchase Order number

_ ____________________________________________________________________________
Network, node, and/or application configurations
(For information, at the CC0> or CC1> prompt,
type verify <node, shelf, module, group, address> for
BNS-2000 nodes or verify <node, module, group,
address> for BNS-2000 VCS nodes.)_ ____________________________________________________________________________
Status reports for virtual circuits involved
(Type display <connections, circuits, eia>, dmeas,
and dstat at the CC0> or CC1> prompts.)_ ____________________________________________________________________________
Messages received when performing diagnostics
(For exact text of messages, type diagnose commands
at the CC0>, CC1>, MRC>, or MRCM>
prompts; by typing di at the MONITOR>
prompt; and by typing run diag at the LOADER>
prompt. Print and attach the messages to this form.)_ ____________________________________________________________________________ 




















































































































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Technical Assistance and Node Registration________________
TABLE 1. Information Needed for the Hotline Operator (continued)
_ ____________________________________________________________________________

Name

_ ____________________________________________________________________________
Other console messages or alarms
(Print and attach to this form the exact text of
messages or alarms related to problem.)_ ____________________________________________________________________________
Recent configuration changes, relevant problems,
and machine usage data (Attach records to this
form.)_ ____________________________________________________________________________
Problem or question
(Include impact on users at the site.)

_ ____________________________________________________________________________
Severity of call
(Obtain code number from the following table.)_ ____________________________________________________________________________ 
















































To assess the severity of a node or system problem before calling the hotline, use the following
table. Problem descriptions are coded from 1 (the most severe) to 4; these codes help the hotline
consultant deal with the nature and urgency of system problems.

_ _____________________________________________________________________
Severity Codes for System Problems_ _____________________________________________________________________

Code Problem Description_ ______________________________________________________________________ _____________________________________________________________________
The node, network, or critical application is inoperative. The
user environment is currently adversely affected, or will be
adversely affected within 24 hours. The appropriate customer
resources will be made available to the hotline support staff
while the problem or request is being worked.

1 Major system failure

_ _____________________________________________________________________
A critical service-affecting feature of the node, network, or
application is inoperative, or the customer cannot commit the
appropriate resources to resolve the problem or request. The
user environment is not currently adversely affected, but may be
adversely affected within 5 business days.

2 Partial system failure

_ _____________________________________________________________________
3 Inoperative or missing

feature
Of the system, network, or application. The effect is not
critical; users will not be adversely affected, but a solution is
required._ _____________________________________________________________________

4 All other problems These may involve system enhancements, comments or requests
on the user documentation, and other service requests._ _____________________________________________________________________ 















































































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Technical Assistance and Node Registration________________
Escalation Procedure

If you are concerned about the rate of progress in resolving a problem, escalate the problem to the
hotline management simply by calling the hotline and requesting escalation. Have the associated
trouble report (TR) or trouble ticket number, previously given to you by the hotline, available.

Registering the Node

To make the release software fully functional on the node, you must enter a software registration
key using the install registration command. This key is obtained from the Customer Assistance
Center (CAC) at: 1-800-WE-2-CARE. (Customers outside the USA should call their supplier or
regional support organization.) Before calling 1-800-WE-2-CARE, you will need the information
listed in the following form.

  TABLE 2. Information Needed When Calling for Software Registration Key

_ ____________________________________________________________________________
Company name
(Owner of hardware and software.)

_ ____________________________________________________________________________
Node administrator’s name

_ ____________________________________________________________________________
Node administrator’s telephone
and FAX numbers
(Include area code.)_ ____________________________________________________________________________
Node administrator’s address
(Include zip code.)

_ ____________________________________________________________________________
Location of hardware
(Address and zip code.)

_ ____________________________________________________________________________
Serial number of Control Shelf

(Obtain from barcode on back of shelf.)_ ____________________________________________________________________________
Number of Series M2 Extension Shelves

_ ____________________________________________________________________________
Number of Series M1 Control Shelves

_ ____________________________________________________________________________
Number of Series M2 Port Shelves

_ ____________________________________________________________________________ 










































































xxvi BNS-2000 Node Reference, Release 5.0, Issue 1



Technical Assistance and Node Registration________________
TABLE 2. Information Needed When Calling for Software Registration Key
(continued)
_ ____________________________________________________________________________

Software release number
(Obtain from tape label.)
Example: 2BN4.0 for BNS-2000 VCS.
Example: 3VS6.0 for BNS-2000 VCS nodes._ ____________________________________________________________________________
Software build number
(Obtain from tape label.)_ ____________________________________________________________________________
Node identifier
(The serial number of the SCSI/DKI module or
CCM in Control Computer 0.
Obtain the number using dstat <mod>.
(Example: 12345)_ ____________________________________________________________________________
Software serial number
(Obtain from barcode label on tape.)_ ____________________________________________________________________________
Software Feature Package Activation Identifier(s)
(Obtain from the red feature card(s) for
each software feature package ordered.)
Example: a6be-76yiX_ _____________________________________________________________________________ ____________________________________________________________________________
Software registration key
(The CAC will supply:
1-800-WE-2-CARE in the USA.)

_ ____________________________________________________________________________ 









































































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Technical Assistance and Node Registration________________
After receiving the information in the form, the CAC specialist will give you a software
registration key. Record this key for later use with the install registration command. The
procedure for using the install registration command to enter the software key and install feature
packages is given in the Node Operations chapter. Once the software registration key is entered
in the database, it is not needed again during normal node operations.

Re-entering the key is required when

the disk drive is replaced

the disk is reformatted

the data saved prior to registering the node is retrieved

A new key is required when

a new software release is installed

a new software build is installed

a new feature package is installed

a Control Computer Module (CCM) or SCSI/DKI module is replaced

The following figures show the location of the serial number on the CCM, or SCSI/DKI module
(ECPU system). The serial number can also be obtained from the dstat <mod>
report for the CCM or SCSI/DKI module.

Board Number 20875
(Serial Number)

This is the Node ID

FIGURE 1. Node ID Number on Control Computer Module (CCM)
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Technical Assistance and Node Registration________________

    # 20875 
     (Serial Number)

This is the Node ID

FIGURE 2. Node ID Number on SCSI/DKI Module in an ECPU System
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Technical Assistance and Node Registration________________
With each Software Feature Package, you will receive a Red Feature Card that shows the
software Activation Identifier code. Accompanying the card is a notice titled "READ ME
FIRST!!" that gives instructions for registering software. Save the notice and the Red Feature
Card for future use. The following figures show these sample feature cards.

Comcode 107219784

READ ME FIRST!!
BNS-2000 Software Registration Notice

When installing a BNS-2000 node for the first time, you must register the software
prior to having it become fully functional. If instead, you have recently purchased a software
feature package to add to your node, you need to re-register your node software, making the new
feature package functional.

In order to register software on a BNS-2000 node, you must execute the install registration
command. Successful execution of this command requires a Software Registration Key from the
Customer Assistance Center (CAC) at 1-800-WE2-CARE. Node functionality will
be blocked until the registration procedure is successful.

Each BNS-2000 node has a unique Software Registration Key which is a function of the Node
Identifier, Software Release Number, Software Build Number, and Activation Identifier(s). Prior
to calling the CAC, execute the install registration command on your node and take note of the
following values:

• Node Identifier
• Software Release Number
• Software Build Number

Activation Identifier(s) are obtained from the RED Feature Card(s) which accompany this notice.
The number of feature cards you receive for each node depends on the number of feature packages
ordered. (Note that the Full Feature Package consists of a single feature card.) When you call the
CAC to obtain a software key, make sure you have all feature cards for a particular system.

Once you receive the Software Registration Key from the CAC, execute the install registration
command and enter the key. The key will be stored in the node software and the node will become
fully operational. The key is not needed again during normal operations;
however, it is good practice to save it. You would need to re-enter the key if the disk was replaced
or reformatted.

When a new software release is installed on a node, a new key will be required. Replacing the
CCM board would also require a new software key.

When calling the CAC to obtain your Software Registration Key, you will be asked for some
additional information which will enable us to serve you better in the future. Please take some
time to fill out the back of this form prior to calling the CAC for your registration key.

Please save this notice, along with all RED Feature Cards,
 in a safe place for future use.

FIGURE 3. BNS-2000 Software Registration Notice Card
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Technical Assistance and Node Registration________________
COMCODE: 107761918

BNS-2000 Feature Card
FULL

FEATURE PACKAGE

DO NOT DISCARD!

Software Release Number:

Activation Identifier:

Node Identifier:

2BN4.0
jrr7-awa6n

This Activation Identifier enables you to activate this feature package for
one node. Follow these steps:

1.) Run the "install registration" command and take note of the following:
Software Release Number, Node Identifier, and Software Build Number.

2.) Call the AT&T Customer Assistance Center with this information and
receive a Software Registration Key. Phone 1-800-WE2-CARE.

3.) Enter the Software Registration Key on the node using the
"install registration" command.

01/95-B SERIAL NUMBER: BNS-2000/4.0/15/0412

FIGURE 4. BNS-2000 Sample Feature Card with Activation ID
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Technical Assistance and Node Registration________________
Comcode 106972698

READ ME FIRST!!
Datakit® II VCS Software Registration Notice

When installing a Datakit® II VCS node for the first time or upgrading to a new software release,
you must register the software prior to having it become fully functional. If instead, you have
recently purchased a software feature package to add to your node, you need to re-register your
node software, making the new feature package functional.

In order to register software on a Datakit II VCS node, you must execute the install registration
command. Successful execution of this command requires a Software Registration Key from the
Customer Assistance Center (CAC) at 1-800-WE2-CARE. Node functionality will be blocked
until the registration procedure is successful.

Each Datakit II VCS node has a unique Software Registration Key which is a function of the
Node Identifier, Software Release Number, Software Build Number, and Activation Identifier(s).
Prior to calling the CAC, execute the install registration command on your node and take note
of the following values:

• Node Identifier

• Software Release Number

• Software Build Number

Activation Identifier(s) are obtained from the RED Feature Card(s) which accompany this notice.
The number of feature cards you receive for each node depends on the number of feature packages
ordered. (Note that the Full Feature Package consists of a single feature card.) When you call the
CAC to obtain a software key, make sure you have all feature cards for a particular system.

Once you receive the Software Registration Key from the CAC, execute the install registration
command and enter the key. The key will be stored in the node software and the node will become
fully operational. The key is not needed again during normal operations; however, it is good
practice to save it. You would need to re-enter the key if the disk was replaced or reformatted.

When a new software release is installed on a node, a new key will be required. Replacing the
CCM board would also require a new software key.

When calling the CAC to obtain your Software Registration Key, you will be asked for some
additional information which will enable us to serve you better in the future. Please take some
time to fill out the back of this form prior to calling the CAC for your registration key.

Please save this notice, along with all RED Feature Cards,
in a safe place for future use.

FIGURE 5. BNS-2000 VCS Software Registration Notice Card
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COMCODE: 107416133

DATAKIT ® II VCS Feature Card
FULL

FEATURE PACKAGE

DO NOT DISCARD!

Software Release Number:

Activation Identifier:

Node Identifier:

3VS6.0
b4t8-ja3kh

This Activation Identifier enables you to activate this feature package for
one node. Follow these steps:

1.) Run the "install registration" command and take note of the following:
Software Release Number, Node Identifier, and Software Build Number.

2.) Call the AT&T Customer Assistance Center with this information and
receive a Software Registration Key. Phone 1-800-WE2-CARE.

3.) Enter the Software Registration Key on the node using the
"install registration" command.

03/09-C SERIAL NUMBER: dkii/6.0/15/0808

FIGURE 6. BNS-2000 VCS Sample Feature Card with Activation Identifier
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Node Overview

The node provides the services required for asynchronous and synchronous data transfers needed
for local area networks (LANs), as well as domestic and international private and public wide
area networks (WANs). A node can be configured with two types of shelf combinations:

A BNS-2000 node is configured with a combination of Series M2 Shelves and Series M1
Shelves; it has a 200 Mb backplane. The switching function is located in a separate Series M2
Shelf. It generates and repeats timing signals through one board, which is located in a Series
M1 Shelf.

A BNS-2000 node is a fast-packet switching product that provides the high-speed services
required for local area network (LAN) interconnect via Frame Relay, and for interworking
with devices that comply with the Switched Multimegabit Data Service (SMDS) definition
and the Institute for Electrical and Electronics Engineers (IEEE) 802.6 standard for
metropolitan area networks (MANs). The node can serve as a platform to support a BNS-2000
SMDS network.

An implementation of Asynchronous Transfer Mode (ATM) technology, the node switches
data in the cell format used in IEEE 802.6 and SMDS. This technology supports dedicated
high-bandwidth, high-capacity data switching.

A BNS-2000 VCS node is configured with a combination of one or more Series M1 Shelves; it
has an 8 Mb backplane. The switching function is located on a board that resides in the Series
M1 Shelf. It generates and repeats timing signals through two separate boards, which are
located in a Series M1 Shelf.

A BNS-2000 VCS node interconnects host computers, terminals, modems, printers, and other
data processing devices for communication over short and long distances. In addition, it
serves as a platform for interworking with other Lucent Technologies nodes and for
internetworking with LAN/WAN segments, including access to packet switched networks
worldwide.

The Series M1 Shelves of both BNS-2000 and BNS-2000 VCS nodes can be configured with two
types of Control Computers in single and redundant schemes:

For the BNS-2000 and BNS-2000 VCS nodes, a Control Computer Module (CCM) system
contains the following modules and their associated I/O boards: a Control Computer Module
(CCM) with or without remote maintenance and redundancy control capabilities—which is
provided by a Maintenance and Redundancy Control (MRC) function—a
Clock/Trunk/Repeater Module (CTRM), plus a digital data storage (DDS) tape drive (which
can reside in an internal slot or be external).
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Node Overview________________
For a BNS-2000 node, the ECPU system contains the following modules and their associated
I/O boards: a Control Computer including a CTRM, a Disk/Tape Subsystem, and a
Maintenance and Redundancy Control Module (MRCM) when a redundant Control Computer
is used.

For a BNS-2000 VCS node, the ECPU system contains the following modules and their
associated I/O boards: the Control Computer, including a Switch, a Clock, and a Repeater
module, along with a Disk/Tape Subsystem and a Maintenance and Redundancy Control
Module (MRCM) when a redundant Control Computer is used.

BNS-2000 nodes running CCM or ECPU systems can be configured with two types of switch
complexes: the extended—which includes the STR4 Stratum Clock—or the standard, which
includes the SSM4 Stratum Clock. Either switch complex resides in the Series M2 Switching
Shelf.

Physical Description

The BNS-2000 and BNS-2000 VCS nodes have a modular architecture, which allows for
installation of cabinets at central or separate physical locations. This modular architecture also
allows for cabinet-by-cabinet configuration of node services. A node has control, switch, and
administrative interface functions, and provides interface capabilities for asynchronous,
synchronous, multiplexed host, X.25/X.75, and high-speed frame relay services.

Redundant control and switching capabilities are optional. The sections that follow describe the
node, and its central hardware and software components.

Architecture

The shelves in a BNS-2000 or BNS-2000 VCS node configuration are interconnected to allow the
various interface and trunk modules to transfer information. The interconnection method differs
according to the shelves used in the configuration:

A BNS-2000 node is configured with Series M2 and Series M1 Shelves interconnected via the
Series M2 Switch Shelf as the center of the configuration. This architecture configuration is
known as a star topology. The star topology of a BNS-2000 system has the 200 Mbps cell
relay-based switch complex at the center. This switch complex is connected to a combination
of shelf types designed for high-speed data switching and for centralized node control and
management. Two types of switch complexes can exist in a Series M2 Switch Shelf: the
extended—which includes the STR4 Stratum Clock—or the standard, which includes the
SSM4 Stratum Clock.

As the following two figures show, the star architecture of BNS-2000 nodes can assume
various combinations of Series M1 and Series M2 Shelves. The minimum configuration
consists of one Series M2 Switch Shelf and one Series M1 Control Shelf.

Refer to sections later in this chapter for more detailed explanations of BNS-2000 shelf
configurations.
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Node Overview________________
A standard shelf configuration, as shown in the following figure, could consist of the required
Series M2 Switch Shelf and Series M1 Control Shelf, another optional Series M1 Control
Shelf, two optional Series M1 Port Shelves, and three optional Series M2 Extension Shelves.
(The three Series M2 Extension Shelves are the maximum number of extension shelves that
can be added for this type of standard shelf configuration.)

M1
Control Shelf

M1
Control Shelf

M1
Port Shelf

M1
Port Shelf

M2
Switch Shelf

M2
Extension Shelf

M2
Extension Shelf

M2
Extension Shelf

FIGURE 1-1. BNS-2000 Standard Star Architecture Example

BNS-2000 Node Reference, Release 5.0, Issue 1 1-5



Node Overview________________
An extended shelf configuration, as shown in the following figure, could consist of the
required Series M2 Switch Shelf and Series M1 Control Shelf, another optional Series M1
Control Shelf, and five optional Series M2 Extension Shelves. (The five Series M2 Extension
Shelves are the maximum number of extension shelves that can be added for this type of
switching module complex, which is referred to as the extended switch complex.)

M1
Control Shelf

M1
Control Shelf

M2
Switch Shelf

M2
Extension Shelf

M2
Extension Shelf

M2
Extension Shelf

M2
Extension Shelf

M2
Extension Shelf

FIGURE 1-2. BNS-2000 Extended Star Architecture Example
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Node Overview________________
A BNS-2000 VCS node is configured with one or more Series M1 Shelves interconnected via
a common communications bus. This configuration is known as bus architecture.

Series M1
Control Shelf

Series M1
Control Shelf

Series M1
Port Shelf

Series M1
Port Shelf

FIGURE 1-3. BNS-2000 VCS Bus Architecture

Node Cabinetry

A node can be configured with the following combinations of types of shelves:

A BNS-2000 node must contain one Series M2 Switch Shelf and one Series M1 Control
Shelf. Up to five Series M2 Extension Shelves or up to seven Series M1 Shelves (including
Control Shelves) can be added. However, the total number of shelves in a node is limited to
eight.

BNS-2000 node configurations with up to three Series M2 Extension Shelves use the standard
switch complex along with multi-coax intershelf cabling. When the standard configuration of
three extension shelves is upgraded to the maximum configuration of five Series M2
Extension Shelves, the extended switch complex and high density intershelf cabling are
required.

NOTE: BNS-2000 node configurations that include the Stratum 4 Clock upgrade also
require the extended switch complex.

A BNS-2000 VCS node must contain one Series M1 Control Shelf. Each node can have a
maximum of eight Series M1 shelves.
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Node Overview________________
Each node can be configured with a variety of modules (plug-in circuit packs), depending on
switching and service requirements; see the Planning Guide.

The central office (CO) environment requires that node cabinets be stacked and wired in a CO
frame, and includes additional components, such as the Alarm Relay Unit (ARU). The ARU is
mounted in a special slot at the top of the CO frame and connected to the Series M1 Control
Shelf.

Series M2 shelves are designed for placement of modules in horizontal slots; Series M1 shelves
are designed for placement of modules in vertical slots. Switching, control, interface, or trunk
modules are located in slots in the front of each shelf. Shelf slots are designated by numbers that
identify module addresses in the node database. Within each shelf, the backplane carries data,
timing and contention signals, and power to the input/output (I/O) distribution boards associated
with the modules.

All processing and interface functions in the node are performed by the modules. Most modules
have associated I/O boards that plug into pin fields on the rear of the backplane. The I/O boards
connect the modules to compatible user equipment or to other modules. Modules are available in
the following categories:

Switch Shelf modules—provide clock and switching functions which control the node
backplane signals and data transport for BNS-2000 nodes with 200 Mb backplanes.

Control Shelf modules—include the processor, disk and tape, and remote maintenance
capabilities for all BNS-2000 nodes; and for BNS-2000 VCS nodes, they also include the
Clock, Switch, and Repeater modules.

interface modules—control communication with devices such as terminals and host
computers connected to the local node and the switching network

trunk modules—communicate with other nodes or multiplexers and concentrators.

The figures in this chapter illustrating the shelves show the slots reserved for specific modules;
the unreserved slots can contain additional control, interface, or trunk modules, depending on the
shelf functions.

The overall unloaded weight of a Series M1 shelf is approximately 100 pounds and of a Series
M2 shelf about 175 pounds.
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Node Overview________________
Series M2 Switch Shelf

The switching function of the BNS-2000 node is managed by the Series M2 Switch Shelf. It is
here that data is routed through the network and all call addresses are retained in memory for the
duration of a call. The bus in the Switch Shelf provides 200 Mbps of bandwidth for transport of
variable length (1 through 44 octets) segments of data. The data rate is approximately 460,000
full segments per second.

The Series M2 Switch Shelf can contain up to seven Cabinet Interface Modules (CIMs) for fiber
connections to Clock/Trunk/Repeater Modules (CTRMs) residing in 8 Mbps Series M1 Control
or Port Shelves. The CIM provides translation between cell segments and Universal Receiver
Protocol (URP) packets. Each CIM module in the Switch Shelf requires a CMC2 I/O board.

The Switch Shelf has 14 horizontal physical slots.

M2 Switch Shelf
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FIGURE 1-4. BNS-2000 Series M2 Switch Shelf

The Series M2 Switch Shelf supports two switch configurations, which are dependent upon the
number of Series M2 Shelves used in the configuration and the type of Stratum 4 Clocking
required.

Both configurations require two switch modules—an active module and a standby that mirrors the
memory of the active. The node is automatically configured for a single Switch module when the
system is powered up. After the second Switch module is configured and put into service, if the
active Switch module fails, the standby is automatically switched to active status, and the failed
Switch module will be put out of service.

Standard Switch Complex (CMA1/CNA1/CMC3). The standard switch complex is used with
configurations that have a maximum of three Series M2 Extension Shelves or require Stratum 4
clocking and synchronization without separately replaceable Reference Input Boards (RIBs) and
Synchronization Units (SUs). The standard switch complex is composed of three or four circuit
packs, depending on the presence of a redundant switch module. It occupies Slots 0/A and 0/B.
This switch complex consists of the following:
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Node Overview________________
The CMA1 Switch Module — can be used in pairs for redundancy. The Switch module uses
the CNA1 Intershelf Cable/Clock (ICC) I/O board. The CNA1 has connectors for up to three
Series M2 Shelves. The redundant Switch module is located in the slot in front of the Stratum
4 Clock (the CMC3 I/O board).

The Switch modules must be placed in physical slot 1 (logical slot 0/A) and physical slot 2
(logical slot 0/B) in the Series M2 Switch Shelf.

The CMC3 Stratum 4 Clock (SSM4) — uses the CMC3 I/O board located at the rear of the
node in physical slot 2 (logical slot 0/B). The CMC3 has two External Reference Input
connectors, plus status and debugging connectors.

The SSM4 provides synchronization for the primary and secondary timing references on an
SMDS-connected node. The CMC3 also provides status reports for conditions such as power
supply failure, fan failure, or high temperature for the Series M2 Shelves.

Extended Switch Complex (CTG13/CNA7/CUW1). The extended switch complex is used
with configurations that have a maximum of five Series M2 Extension Shelves and require
extended Stratum 4 clocking and synchronization. Extended Stratum 4 clocking and
synchronization includes separately replaceable Reference Input Boards (RIBs) and
Synchronization Units (SUs).

A fully configured Extended Switch Complex (meaning, those configurations with a redundant
switch) consists of circuit packs that include the following:

The CTG13 Extended Switch Module — has integrated Stratum 4 Clock (STR4)
synchronization units. The primary CTG13 switch module resides in Slot 0/A; the redundant
CTG13 switch module resides in Slot 0/B.

The CNA7 Extended Cable/Clock and RIB Status I/O Board — has status and debug
connectors, along with slots and connectors for two separately replaceable reference input
boards (RIBs). The CNA7 also has five connectors for high density intershelf cables that
connect to Series M2 Extension Shelves, numbered 1, 2, 3, 6, and 7.

Along with its module board—the CTG13—the CNA7 resides in Slots 0/A and Slot 0/B.

The CUW1 RIB supports T1, E1, or 64KCC functions. Both RIBs must support the same
function type. Each RIB has two LEDs, one green and one red. See Node Troubleshooting
for an explanation of LED states.

Series M2 Extension Shelf

The Series M2 Extension Shelf, with 14 horizontal physical slots, is designed for high-speed
interface modules. A node with a Standard Switch Complex can have up to three Series M2
Extension Shelves, which are numbered 1, 2, and 3. A node with an Extended Switch Complex
can have up to five Series M2 Extension Shelves, which are numbered 1, 2, 3, 6, and 7.
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Node Overview________________
Series M2 Switch and Series M2 Extension Shelves are identical; however, Extension Shelves
use an Extension Intershelf Shelf Cable/Clock (ECC) I/O board in place of the CNA1:

For a standard switch complex, the CNA2 ECC I/O board goes in the back of physical slot 1.
It connects to one of the three ports on the CNA1 board in the Series M2 Switch Shelf.

For an extended switch complex, the CNA8 Enhanced Extension Cable/Clock I/O Board goes
in the back of physical slot 1. It connects to one of the five ports on the CNA7 board in the
Series M2 Switch Shelf.

NOTE: When upgrading nodes to the extended configuration, see the Planning Guide.

All remaining slots are available for high-speed modules. These modules can reside in any slots
not occupied by ECC I/O boards in shelves numbered 1, 2, 3, 6, or 7. With extended
configurations, GAR and all Series M2 trunk modules can only reside in shelves numbered 1, 2,
and 3.
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FIGURE 1-5. BNS-2000 Series M2 Extension Shelf
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Node Overview________________
Series M1 Control Shelf

The entire node is controlled by a Control Computer that resides in a Series M1 Control Shelf, or
dual Control Computers (one active, one standby) that reside in one or two Series M1 Control
Shelves. The Series M1 Control Shelf, with an 8 Mbps backplane, has 16 vertical physical slots
for modules. For greater reliability, an optional redundant Control Computer can provide backup
to the first. The redundant Control Shelf must be located in a shelf with a higher number than the
primary Control Shelf.

The Control Computer configurations supported in the Series M1 Control Shelf are the CCM
system and the ECPU system. Each is described in this section.
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FIGURE 1-6. BNS-2000 Series M1 Control Shelf
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FIGURE 1-7. BNS-2000 VCS Series M1 Control Shelf
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Node Overview________________
CCM System. The Control Computer Module system consists of a Control Computer Module
(CCM) with or without remote maintenance and redundancy control capabilities, a DDS tape
drive (which can reside in an internal slot or be external), and associated I/O boards.

A CCM system must contain a module that generates and repeats timing signals between
shelves. In a BNS-2000 node, the timing and repeater functions, along with status polling, are
combined in one module, which is the Clock/Trunk/Repeater Module (CTRM). In a BNS-2000
VCS node, the timing and repeater functions are performed in two separate modules, which are
the Clock and Repeater modules.

In addition, the switching function in a BNS-2000 VCS node is performed as a function of the
CCM system. (It is unlike the BNS-2000 node whose switching function is performed in the
Series M2 Switch Shelf.) Therefore, the CCM system in a BNS-2000 VCS node must contain a
Switch module.

When a redundant Control Computer is used, a second CCM may be placed in the same physical
cabinet or in any adjacent cabinet, and must include remote maintenance capabilities.

CCM—provides on-board random access memory (RAM), dual SCSI buses, and a hard disk
containing the node software and database. The CCM runs the call control and system
management software. It communicates with other Control Computer and interface modules.

The CCM sets up, responds to, and takes down calls, establishing the route that data from a
sender will take. It also receives the status poll of interface modules and prints warnings of
module failure.

The hard disk on the module board contains all the software required for node operations,
including on-line operational software, off-line diagnostic software, and the configuration
database that records customer and node parameters. The disk is used for booting the system
and saving configuration data.

The administrative interfaces (console and printer) to the node are connected to one of two
available I/O boards for the CCM:

— CTS1 (MRC I/O board)—supports remote maintenance and redundancy control
functions; it is optional with a single CCM and required with dual CCMs to ensure that
only one is active at any time. The MRCIO can switch to the standby when the active
Control Computer fails, and can reboot either Control Computer remotely.

The MRCIO also provides the following: access, communication, and control for two
interconnected Control Computers; and an optional multiport interface for activities from
a remote console, including access, reboot, reset, administration, and maintenance for
single or dual Control Computers. This I/O board plugs into the backplane of a Control
Computer cabinet and makes connections to other modules and to external devices. The
board supplies three RS-232-C ports. Ports A, B, and M provide external I/O ports to
which data terminal equipment (DTE) can connect for communication with the Control
Computer; these ports are called workstation or console ports. Consoles and printers
connected directly to ports A and B on the CTS1 are dedicated to the Control Computer:

— port A can be connected to the local console (administrative console) or to an
asynchronous port on an asynchronous interface module.
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— port B can be connected to a printer or to a remote console for access via the
StarKeeper II Network Management System (NMS) or the Total Network
Management (TNM) system.

— port M (the maintenance port) can connect to any of the Control Computer ports, or it
can be used for local console access, for direct administration of the MRCIO, and for
remote administration of the active or standby Control Computer; port M is connected to
a local terminal or a modem. It can also be connected to StarKeeper II NMS.

— CTS2 (controller I/O board)—is used for a Control Computer with a single CCM that
does not require remote maintenance or remote control features, and for a second CCM
in a redundant configuration.

Consoles and printers connected directly to ports A and B on the CTS2 are dedicated to
the Control Computer; see the port A and B descriptions above.

DDS tape drive— used to install the release software, which is delivered on a tape, onto the
fixed disk and to run off-line utility programs and fixed-disk diagnostics. This tape drive can
be internal or external. Additional DDS tapes are used to store the configuration database
off-line.

Clock/Trunk/Repeater Module (CTRM) in a BNS-2000 node— resides in the highest slot of
each Series M1 Control or Port Shelf and provides interconnection between Series M1
Shelves and the Series M2 Switch Shelf. Each CTRM requires an ASP7B I/O board, and is
connected to a CIM in the Series M2 Switch Shelf.

The CTRM, which includes an internal repeater function, generates timing signals for the
shelf, polls each module in the shelf for status, and reports the hardware status of the shelf. If
the CTRM fails, the shelf in which it resides also fails.

Clock module in a BNS-2000 VCS node—which includes an internal repeater for the cabinet
the Clock is in, generates timing signals for the backplane and Repeater modules, and polls
each module on its node, or Multipurpose Concentrator (MPC), for status. The Clock is a
critical module; if it fails, the node also fails.

The Clock must always be in the highest slot in the node because the Control Computer will
not activate any module for service that is placed above the Clock. In a multi-cabinet
configuration, therefore, the Clock must be in the highest numbered cabinet.

Repeater module in a BNS-2000 VCS node—with its associated I/O board, receives timing
and data signals from the Clock module, regenerates them, and supplies them to the backplane
bus for the cabinet in which it resides and to the Repeater on the next lower shelf. It also
monitors and reports hardware status of the cabinet.

Each node cabinet except the one containing the Clock module, which has its own internal
repeater, contains a Repeater module, installed in the highest addressable slot in each cabinet.
The Repeater is a critical module. If it fails, the node fails.
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Switch module in a BNS-2000 VCS node—routes data through the network and retains all call
addresses in memory for the duration of a call. The Switch is a critical module; if it fails, in a
node configured with a single Switch, the node will also fail.

In a node configured with a redundant Switch module, if the active Switch fails, the standby
Switch will automatically be switched over to active status, and the failed Switch will be put
out of service. The administrator can also manually switch the standby Switch to active
status; this switchover transfers the formerly active Switch to standby.

The Switch module must be in the lowest active slot number; slot 1 for a single Switch and
slots 1 and 2 for dual Switch modules.

The physical slots in a CCM system not occupied by a the CCM itself—or by the CTRM or the
Clock, Repeater, or Switch modules—are available for interface and trunk modules.

The standard configurations for the Control Computer(s) using the CCM system are as follows:

single Control Computer—includes the CCM with on-board hard disk, integrated SCSI
functionality, and either a controller I/O board (CTS2) or an optional MRCIO (CTS1) for
remote maintenance and redundancy capabilities, plus one tape drive (internal or external); see
the following figure.

dual Control Computer—includes redundant Control Computers using dual CCMs with on-
board disks, integrated SCSI functionality, one controller I/O board (CTS2), one required
MRCIO (CTS1) for remote maintenance and redundancy capabilities, plus one tape drive
(internal or external). The dual CCMs can reside on the same shelf or in adjacent shelves.
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ECPU System. The modules that comprise an ECPU system differ for BNS-2000 nodes and
BNS-2000 VCS nodes:

For a BNS-2000 node, the ECPU system resides in the Series M1 Control Shelf. The control
shelf contains the following modules and their associated I/O boards, all of which must reside
in the same physical cabinet: a Control Computer including a CTRM, Disk/Tape Subsystem,
and an MRCM when a redundant Control Computer is used.
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FIGURE 1-8. BNS-2000 VCS ECPU System Series M1 Control Shelf
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For a BNS-2000 VCS node, the ECPU system resides in a Series M1 Control Shelf. The
control shelf contains the following modules, all of which must reside in the same physical
cabinet: a Control Computer including a Switch, a Clock or a Repeater module; Disk/Tape
Subsystem; and an MRCM when a redundant Control Computer is used.
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FIGURE 1-9. BNS-2000 VCS ECPU System Control Cabinet

In both configurations, the ECPU system consists of the following components:

ECPU module—provides on-board random access memory (RAM), and runs the call control
and system management software. It communicates with other Control Computer and
interface modules. The administrative interfaces (console and printer) to the node are
connected to the ECPU module’s AWJ15 I/O board (ports A and B) or the MRCM’s
AWJ16B I/O board (port M).

The ECPU module sets up, responds to, and takes down calls, establishing the route that data
from a sender will take. It also receives the status poll of interface modules and sends
warnings of module failure to the administrative interfaces.

SCSI/DKI module—provides the ECPU module with access to the Control Shelf bus and to
the single or dual disks and tapes. The SCSI/DKI module uses an ASP4B I/O board.

Switch module—see the explanation under the CCM System section above.

Clock module—see the explanation under the CCM System section above.

Repeater module—see the explanation under the CCM Configuration section above.

Clock/Trunk/Repeater Module (CTRM)—see the explanation under the CCM System section
above.
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Disk/Tape Drive Subsystem—consists of tape drives and disk drives:

— the 40MB tape drive is used to install the release software delivered on a 40MB tape onto
the fixed disk and to run off-line utility programs and fixed-disk diagnostics. Additional
blank, formatted 40MB tapes are used to store the configuration database off-line.

— the disk drive contains all the software required for node operations, including on-line
operational software, off-line diagnostic software, and the configuration database that records
customer and node parameters. The disk is used for booting the system and saving
configuration data.

MRCM—the MRCM is optional with a single Control Computer configuration and required
with dual Control Computers to ensure that only one is active at any time. The MRCM can
switch to the standby when the active Control Computer fails, and can reboot either Control
Computer remotely.

The MRCM also provides the following: access, communication, and control for two
interconnected Control Computers; and an optional multiport interface for activities from a
remote console, including access, reboot, reset, administration, and maintenance for single or
dual Control Computers.

This module plugs into the backplane of a Series M1 Control Shelf and makes connections to
other modules and to external devices via the AWJ16B I/O board. The AWJ16B supplies
RS-232-C ports. Ports A, B, and M provide external I/O ports to which data terminal
equipment (DTE) can connect for communication with the MRCM or Control Computer, and
ports R and port S provide signals between the MRCM and the Control Computers:

— port A can be connected to the local console (administrative console terminal) or to an
asynchronous port on an asynchronous interface module.

— port B can be connected to a printer or set up to provide remote access via the
StarKeeper II NMS or the TNM.

— port M (the maintenance port) can connect to any of the Control Computer ports, or it can
be used for local console access, for direct administration of the MRCM, and for remote
administration of the active or standby Control Computer; port M is connected to a local
terminal or a modem. It can also be connected to StarKeeper II NMS.

The standard configurations for the Control Computer(s) using an ECPU system are as follows:

single Control Computer–single Disk/Tape Subsystem—includes the ECPU and SCSI/DKI
modules and one Disk/Tape Subsystem (disk and tape drive modules); see previous figure.

dual Control Computer–dual Disk/Tape Subsystem—includes redundant Control Computers,
dual processors (ECPU and SCSI/DKI modules), dual Disk/Tape Subsystems, and an MRCM.
In this configuration, the second Control Shelf is stacked vertically on top of the primary
Control Shelf.
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Series M1 Port Shelf

The Series M1 Port Shelf differs from the Series M1 Control Shelf only in the type of modules
installed in its slots. In a BNS-2000 node, the Port Shelf contains a CTRM in the highest
numbered shelf slot, power supplies, and interface and trunk modules designed for Series M1
Shelves.
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FIGURE 1-10. BNS-2000 Series M1 Port Shelf

In a BNS-2000 VCS node, the Port Shelf contains power supplies, interface and trunk modules,
and a Repeater module in the highest numbered slot, except for the last port cabinet, which
contains a Clock module in the highest numbered slot.
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FIGURE 1-11. BNS-2000 VCS Series M1 Port Shelf
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Power Distribution

Power distribution is available in these basic configurations:

For customer premises (CP) installations—a Base Power Unit is required for each stack of
shelves in a CP node. Line cords distribute 200–240 volts alternating current (VAC) input
power from the Base Power Unit to the power entry modules in the shelves.

For CO installations—the −48/−60 volts direct current (VDC) power is distributed via open
wiring to the power entry modules within the shelves.

The Planning Guide describes power ratings and consumption.

Power Components

All shelves have a power entry module that connects the input power to the shelf wiring. This
wiring distributes the power to the power supplies in each shelf.

Power Entry Modules

There are four types of power entry modules:

ED3P302-30, G4—for AC-powered Series M2 Shelves

ED3P302-30, G5—for AC-powered Series M1 Shelves

ED3P302-30, G6—for DC-powered Series M2 Shelves

ED3P302-30, G7—for DC-powered Series M1 Shelves

Power Supplies

There are three types of power supplies, two for AC power input:

DCX1836—for −48/−60 VDC input

611C or ACX582—for 200/240 VAC input

Series M2 Shelves have four power supplies and Series M1 Shelves have three.
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Fuses

Each Series M2 Shelf has 15 fuses, F1 through F15. The fuses are located inside a fuse panel on
the front of the shelf, between the power supplies. The fuse in slot F15 is for the backplane
terminators. This fuse must be present for the node to operate correctly.

Series M1 Shelves have two fuse modules (ASP2) containing 18 fuses. Of these, 16 are for the
slots. An additional fuse (labeled E5) is for the ARU in the CO frame. The remaining fuse (E3)
is a spare. An ARU is mounted on the front of the CO frame. The ARU is connected to the
Series M1 Control Shelf.

Interface Modules

Interface modules, with their associated I/O boards, connect end user devices to the node. I/O
boards, installed at the rear of shelves and connected to the node backplane, provide RS-232-C,
V.35, and other interfaces to customer equipment. Interface modules support asynchronous,
synchronous, multiplexed host, LAN interconnect, interworking, and networking
communications.

Refer to the System Description for details on the interface and trunk modules that are available.
Individual module reference documents give specific physical descriptions, as well as installation,
cabling, administration, troubleshooting, and command information.

Administrative Interfaces

Administrative access to the node is determined by a combination of hardware interfaces and by
the security arrangements made by the node administrator. Access to the node involves
connections for the administrative console (terminal or workstation), a printer, and
StarKeeper II NMS.

For a CCM system, connections for the console, whether direct or remote, are made via the
CCM’s CTS1 (MRCIO) I/O board or via the CTS2 I/O board. These I/O boards have cables with
two RS-232-C ports (A and B) that can be directly connected to a console or printer, or both.

In a node using the MRCIO, the options for a console connected to port M of the cable are the
same as if the console were directly connected to port A of the CTS2 I/O board cable.

For an ECPU system connections to the console are made via the ECPU module AWJ15 I/O
board or via the MRCM AWJ16B I/O board. The AWJ15 I/O board has two RS-232-C ports (A
and B) that can be directly connected to a console or printer, or both.

In a node using an MRCM, the options for a console connected to the MRCM port M are the
same as if the console were directly connected through port A to the AWJ15 board.

The following figure shows an administrative configuration.
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Node

CTS1/CTS2

StarKeeper II NMS
(or other Remote Console)

Administrative
Console

B

A

Printer

Printer

FIGURE 1-12. Administrative Configuration Example

Ports A and B can be configured for different arrangements; for example, port A can be
configured for a console with a pass-through connection to a printer.

The following table lists the typical port connections for administrative interfaces.

  TABLE 1-1. Administrative Interfaces: Ports A and B
_ ________________________________

Port A Port B_ _________________________________ ________________________________
Console with Printer StarKeeper II NMS_ ________________________________
Console Printer_ ________________________________
TNM Console with Printer_ ________________________________
Any of the above Nothing_ ________________________________ 
































StarKeeper II NMS Connections

StarKeeper II NMS provides centralized network management for the node. The system provides
low-level management functions such as node monitoring and data collection, as well as a high-
level graphical view of the network and tools for node and network analysis.

StarKeeper II NMS can be connected directly or remotely to the node. The NMS allows the
administrator to issue commands from one remote console to each of the monitored nodes.
StarKeeper II NMS documentation describes the required hardware, software, and connections.
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Remote Console and Printer Connections

An asynchronous terminal or a StarKeeper II NMS console, which is usually connected to port B
of the Control Computer (CC) via the network, can be used as a remote administrative interface.
A remote connection requires two asynchronous ports. Printers connected to a remote console or
to other asynchronous interface modules can receive system output.

Node A

CC
port B

Printer Remote Console
for node B,
connected via TY
port in node A to
TY port in node B,
looped back to
CC port B

Node B

trunk

TY

FIGURE 1-13. Remote Console and Printer Interfaces

Shelf Identification

The function of each shelf (control, redundant control, port, extension, or switch) is identified on
the outside of the cabinet; a place is also available for the node name. Slot numbers are also
shown. Slot numbers are important because modules derive their identifying addresses from the
slots they occupy. Slot numbers change depending on how many Extension or Port Shelves are
used. In Control and Port Shelves, the front and rear of each shelf have circuit pack labels.

The Planning Guide describes the numbering of the physical slots and corresponding logical slot
numbers with tables for reference.

Series M2 Shelves and Slot Identification

Each Series M2 Switch or Extension Shelf has 14 physical slots, numbered 1 through 14. A
Series M2 Switch Shelf is always designated as shelf 0, the lowest shelf. The slots are numbered
consecutively, bottom to top, from 0/A, 0/B, and 1 through 12.
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As the following table shows, Series M2 Extension Shelves may be designated as shelf 1, 2, 3, 6,
or 7. The physical slots 2 to 14 are logically numbered beginning with 16 through 28 for Shelf 1.
Physical slots are numbered accordingly for the remaining shelves configured.

  TABLE 1-2. BNS-2000 Series M2 Shelf and Slot Numbers

_ __________________________________________________
Shelf Shelf Type Physical Slot Logical Slot_ ___________________________________________________ __________________________________________________

0 Switch Shelf 1-14 0-12_ __________________________________________________
1 Extension Shelf 2-14 16-28_ __________________________________________________
2 Extension Shelf 2-14 32-44_ __________________________________________________
3 Extension Shelf 2-14 48-60_ __________________________________________________
6 Extension Shelf 2-14 96-108_ __________________________________________________
7 










Extension Shelf 









2-14 









112-124_ __________________________________________________
Slots 29 through 31, 45 through 47, and 61 through 63, and 109 through 111 are not
available when shelves 1, 2, 3, 6, and 7 are Extension Shelves._ __________________________________________________ 


























The very bottom slot is not available for modules in an Extension Shelf because the rear of the
slot must contain either a CNA2 or CNA8 I/O board.

Logical slot numbers are used for identification in the software, and appear on the labels applied
during installation to both the front and rear of a shelf; see the Node Installation chapter.

Regardless of the type of switch complex used in the configuration, the switch module used in the
particular configuration is located in physical slot 1 (logical slot 0/A). The redundant switch
module is located in physical slot 2 (logical slot 0/B).

The Series M2 Switch Shelf must contain a CIM for each Series M1 Shelf that will be used in the
node. The logical slot number of the CIM determines the logical shelf number (and slot
numbering) for administering Series M1 Shelves. For example, a Series M1 Shelf connected to
the I/O board (CMC2) for the CIM in logical slot 4 (physical slot 6) is designated as shelf 4.

Series M2 Extension Shelves are connected to the Series M2 Switch Shelf via the ports on the
CNA1 or CNA7 I/O board. Intershelf cabling connects the CNA1 or CNA7 to the CNA2 or
CNA8 in physical slot 1 of the Series M1 Extension Shelf.

Slots not occupied by modules listed in the following table can be used for Series M2 interface
and trunk modules.
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TABLE 1-3. BNS-2000 Series M2 Shelf and Slot Module Assignments

_ _________________________________________________________________
Series M2 Switch Shelf_ _________________________________________________________________

Physical Slot Module Name Module Code I/O Board_ __________________________________________________________________ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
1* Standard Switch CMA1 CNA1

Extended Switch CTG13 CNA7**_ _________________________________________________________________
2* Redundant Standard Switch CMA1 CMC3

Redundant Extended Switch CTG13 CNA7**_ _________________________________________________________________
3–9 CIM CMA2 CMC2_ _________________________________________________________________
3–14 




















interface/trunk 







































_ __________________________________________________________________ _________________________________________________________________
Series M2 Extension Shelf_ _________________________________________________________________

Physical Slot Module Name Module Code I/O Board_ __________________________________________________________________ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
Power power supply 611C or ACX582 (AC) —

DCX1836 (DC) —_ _________________________________________________________________
1 Standard Switch Configuration; — CNA2

no module in front of slot

Extended Switch Configuration; — CNA8

no module in front of slot_ _________________________________________________________________
2–14 



















interface/trunk*** 





































_ _________________________________________________________________
* Both switches must be of the same type.
** Double board module.
*** GAR and all Series M2 trunk modules cannot reside in Series M2 Shelves numbered 6 and 7._ _________________________________________________________________ 























































































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Series M1 Shelf and Slot Identification

Each Series M1 Control or Port Shelf has 16 physical slots, numbered 0 through 15.

The 16 physical slots are logically numbered, from left to right in each shelf and from bottom to
top in each stack, 16 through 127 in a BNS-2000 node and 1 through 127 in a BNS-2000 VCS
node; these logical slot numbers are used in the software.

The logical slot numbers are found on the rear shelf slot label: 0 through 15. These slots are
labeled on both front and rear during installation; see the Node Installation chapter.

  TABLE 1-4. Series M1 Shelf and Slot Numbers
_ ______________________________________

Shelf Physical Slot Logical Slot_ _______________________________________ ______________________________________
0* 0-15 0-15_ ______________________________________
1 0-15 16-31_ ______________________________________
2 0-15 32-47_ ______________________________________
3 0-15 48-63_ ______________________________________
4 0-15 64-79_ ______________________________________
5 0-15 80-95_ ______________________________________
6 0-15 96-111_ ______________________________________
7 













0-15 












112-127_ ______________________________________
* BNS-2000 VCS node only. Slot 0 in Shelf 0 cannot be used.

The Switch must reside in logical slot 1._ ______________________________________ 





























In a BNS-2000 node, Series M1 Shelves must contain a CTRM in the highest slot (physical slot
15) of the shelf. The CTRM’s ASP7B I/O board is connected to a CIM in the Series M2 Switch
Shelf.

In a BNS-2000 VCS node, Series M1 Shelves must contain a Clock/Repeater module in the
highest slot (physical slot 15) of the shelf. The Clock module is always located in the highest
shelf in the node.

Any slots not occupied by power supplies or by the modules that comprise the Control Computer
Module System, can be used for interface or trunk modules in either node.
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TABLE 1-5. BNS-2000 Series M1 Shelf Slot Assignments

_ ____________________________________________________________________
Series M1 Control Shelf_ ____________________________________________________________________

Physical ECPU System CCM System
Slot Module Name & Code Module Name & Code_ _____________________________________________________________________ ____________________________________________________________________

Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ ____________________________________________________________________
Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ ____________________________________________________________________
Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ ____________________________________________________________________
1–6 interfaces interfaces_ ____________________________________________________________________
7 MRCM: TN2109C interfaces_ ____________________________________________________________________
8–9 tape drive: TN2097 interfaces_ ____________________________________________________________________
10– 11 disk drive: TN2175B interfaces_ ____________________________________________________________________
11–12 12 is not used Tape Drive*: TN2233_ ____________________________________________________________________
13 ECPU: MC1D138A1 Tape Drive*: TN2233 or CCM**: TN2235_ ____________________________________________________________________
14 SCSI/DKI: UN635B CCM**: TN2235_ ____________________________________________________________________
15 






















CTRM: TN2096 





















CTRM: TN2096_ _____________________________________________________________________ ____________________________________________________________________
Series M1 Port Shelf_ ____________________________________________________________________

Physical ECPU System CCM System
Slot Module Name & Code Module Name & Code_ _____________________________________________________________________ ____________________________________________________________________

Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ ____________________________________________________________________
Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ ____________________________________________________________________
Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX682)/

DC (DCX1836) DC (DCX1836)_ ____________________________________________________________________
1–14 interfaces interfaces_ ____________________________________________________________________
15 














CTRM: TN2096 













CTRM: TN2096_ ____________________________________________________________________
* The tape drive can be placed in any two slots as long as the cable reaches the controller; or it can be external,

freeing slots for interfaces. Any vacant slot can contain an interface.
** If one CCM resides in slot 14, a second CCM for a dual CC system can be placed in slot 13 in the

control cabinet or in physical slots 13 or 14 in the next higher cabinet._ ____________________________________________________________________ 
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
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TABLE 1-6. BNS-2000 VCS Series M1 Slot Assignments

_ __________________________________________________________________________
Control Cabinet_ __________________________________________________________________________

Physical ECPU System CCM System
Slot Module Name & Code Module Name & Code_ ___________________________________________________________________________ __________________________________________________________________________

Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ __________________________________________________________________________
Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ __________________________________________________________________________
0 power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ __________________________________________________________________________
1 Eswitch (cabinet 0)/interface (higher cabinet) Eswitch (cabinet 0)/interface (higher cabinet)_ __________________________________________________________________________
2 Optional Eswitch (cabinet 0)/interface Optional Eswitch (cabinet 0)/interface_ __________________________________________________________________________
3–6 interfaces interfaces_ __________________________________________________________________________
7 MRCM: TN2109C interfaces_ __________________________________________________________________________
8–9 tape drive: TN2097 interfaces_ __________________________________________________________________________
10– 11 disk drive: TN2175B interfaces_ __________________________________________________________________________
11–12 12 is not used Tape Drive*: TN2233_ __________________________________________________________________________
13 ECPU: MC1D138A1 Tape Drive*: TN2233 or CCM**: TN2235_ __________________________________________________________________________
14 SCSI/DKI: UN635B CCM**: TN2235_ __________________________________________________________________________
15 Clock (CLK): TN1001B or Clock (CLK): TN1001B or



























Repeater (RPTR): TN1003 

























Repeater (RPTR): TN1003_ ___________________________________________________________________________ __________________________________________________________________________
Port Cabinet_ __________________________________________________________________________

Physical ECPU System CCM System
Slot Module Name & Code Module Name & Code_ ___________________________________________________________________________ __________________________________________________________________________

Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ __________________________________________________________________________
Power power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX582)/

DC (DCX1836) DC (DCX1836)_ __________________________________________________________________________
0 power supply: AC (611C or ACX582)/ power supply: AC (611C or ACX682)/

DC (DCX1836) DC (DCX1836)_ __________________________________________________________________________
1–14 interfaces interfaces_ __________________________________________________________________________
15 Clock (CLK): TN1001B or Clock (CLK): TN1001B or
















Repeater (RPTR): TN1003 














Repeater (RPTR): TN1003_ __________________________________________________________________________
* The tape drive can be placed in any two slots as long as the cable reaches the controller; or it can be external,
freeing slots for interfaces. Any vacant slot can contain an interface.
** If one CCM resides in slot 14, a second CCM for a dual CC system can be placed in slot 13 in the
control cabinet or in physical slots 13 or 14 in the next higher cabinet._ __________________________________________________________________________ 
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Cables and Cabling Equipment

Cables and adapters are used to connect interface and trunk modules to a network. Some cables
are shielded to minimize electromagnetic interference (EMI). Many cable types are available in
versions with or without EMI shielding. Wire cables are available for the following interface
types: RS-232-C, RS-449, RS-422, and V.35.

Cabling equipment includes fiber optic modems and multiplexers for asynchronous and
synchronous operations; see the System Description and the Cabling Guide.

Software Media

Node software is delivered on a release tape.

For a CCM system, one tape contains two sets of release files: one set of files can be loaded
directly onto the node (via either an internal or external tape drive) and one set of files can be
loaded onto StarKeeper II NMS and subsequently downloaded to the node. The type of DDS
tape used by the node is identical to that used for StarKeeper II NMS.

For the ECPU system, two sets of release software are available: one is supplied on a 40MB tape
and can be loaded from the node tape drive. The other is supplied on a DDS tape and can be
loaded onto StarKeeper II NMS and subsequently downloaded to one or more nodes.

Node Registration Key

To activate the release software and make the node fully operational, a software registration key
is required. This key also makes the software that supports specific features operational.

Feature Packaging

With a BNS-2000 node, feature packaging allows customers to select and purchase, via the
software right-to-use (RTU) fee, modular software packages that support services appropriate for
specific environments. Services are grouped into software feature packages that provide
selectivity ranging from basic BNS-2000 node support to full data services and special
capabilities.

Basic Feature Package offers standard support for the BNS-2000 node and basic
asynchronous and synchronous interfaces, multiplexed host interfaces, X.25 and X.75
interfaces, special purpose interfaces, the integrated applications processor, internodal trunks
(except ATM), and concentrators.

Optional Feature Packages can be added to the Basic Feature Package through
supplementary packages, as follows for a BNS-2000 node:

— Frame Relay Feature Package

— SMDS Feature Package

— ATM Feature Package
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Full Feature Package includes support for all features and services on a BNS-2000 node. It
is equivalent to the Basic Feature Package and all optional packages listed above.

See the System Description for more details on the contents of each feature package for a BNS-
2000 node.

For a BNS-2000 VCS node, only the Full Feature Package is provided. It includes support for all
features and services; see the System Description for more details.

Disk Resources and Node Configuration

Once the system software is installed on the disk, the active Control Computer runs the operating
system. If the system includes a standby Control Computer, the standby executes a partial boot
and remains in a standby state. The disks containing the operating system are organized into
partitions, or storage areas, with specific functions.

Single Control Computer Configuration

The Control Computer (CC0) consists of a processor, a disk (disk 0) and a tape. The processor
gains access to the disk via the SCSI bus.

The following figures show the connection of the processor to its disk and tape devices in a single
Control Computer configuration.

Processor
for CC0

Disk 0* Tape 1

Primary
SCSI Bus

* Disk is on the CCM.

Secondary
SCSI Bus

FIGURE 1-14. Single Control Computer Configuration Example for a CCM System
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Primary
SCSI Bus

Disk 0

Processor
for

CC0

Tape 0

FIGURE 1-15. Single Control Computer Configuration Example for an ECPU System

CC0 uses the following disk resources:

active file system—partition 0 contains the release software and configuration data used by the
Control Computer. The Control Computer boots from the active file system.

staging file system—partition 1 is used for loading a new software release and for backing out
of the active release to an old release; this partition can contain another full release.

auxiliary file system—partition 2 contains scheduled measurements data readable by
StarKeeper II NMS.

backup area—node configuration database files are copied to this partition using the retrieve
command, which copies database files from the tape, save area, or host into this partition of
the active disk. The backup active command copies data from the active file system to this
area. When the system is booted, if there is configuration data in the backup partition of the
active disk, the Control Computer loads the backup data into the active file system and uses it
to configure the node. The backup area is then empty.

save area—node configuration database files are copied from the active file system to this
partition using the backup save command. The system never automatically writes to or reads
from the save area.

The following figure shows how the processor interacts with the active disk in this configuration.
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CC0

Active
File

System

Partition 0

Backup
Area

Save
Area

Boot Process retrieve save

backup save

Disk 0

Staging
File

System

Partition 1

Auxiliary
File

System

Partition 2

backup active

FIGURE 1-16. Disk Layout Example for a Single Control Computer Configuration

Dual Control Computer Configuration

The following figure shows the connection of the processors to disk and tape devices in the dual
Control Computer configuration. The interconnected Control Computers are called CC0 and
CC1.

For the CCM system, two processors—each with an on-board disk—are used. In addition, one
tape device is required, either internal or external. The Control Computer on the control shelf
(CC0) is connected via its primary SCSI bus to the redundant Control Computer (CC1) secondary
SCSI bus and vice versa. The tape attaches to CC0’s secondary SCSI bus.

For the ECPU system, two processors and two Disk/Tape Subsystems are used. The Control
Computer on the control shelf (CC0) is connected via its primary SCSI bus to disk 0 and tape 0
and via its secondary SCSI bus to disk 1 and tape 1. The Control Computer on the redundant
control shelf (CC1) is connected via its primary SCSI bus to disk 1 and tape 1 and via its
secondary SCSI bus to disk 0 and tape 0.

Using dual Control Computers requires remote maintenance and redundancy control functionality
to ensure that one Control Computer (either CC0 or CC1) functions as active and the other as
standby.
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Processor
for CC0

Disk 0

Primary
SCSI Bus

Secondary
SCSI Bus

Processor
for CC1

Secondary
SCSI Bus

Primary
SCSI Bus

Tape 1 Disk 1

FIGURE 1-17. Dual Control Computer Configuration Example for a CCM System

Processor
for CC0

Disk 0 Tape 0*

Primary
SCSI Bus

Secondary
SCSI Bus

Processor
for CC1

Secondary
SCSI Bus

Primary
SCSI Bus

Tape 1 Disk 1

* Tape 0 is not used in a CCM configuration.

FIGURE 1-18. Dual Control Computer Configuration Example for an ECPU System

NOTE: In a CCM system, the disks are physically part of the processors; the disks reside on
the CCM and there is only one tape device (tape 1).
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The Control Computers in the CCM and ECPU systems use the following disk resources:

active file system—partition 0 contains the release software and configuration data used by the
active processor. The active Control Computer boots from the active file system on its
primary disk; that is, if CC0 is active, it boots from the active file system on disk 0. If the
primary disk fails, the active Control Computer will use the active file system on its secondary
disk, disk 1 for CC0. If CC1 is active, it boots from disk 1; if disk 1 fails, it boots from disk
0. The CCM MRCIO or ECPU MRCM ensures that only one Control Computer is active at a
time.

staging file system—partition 1 is used for loading a new software release and for backing out
of the active release to an old release; this partition can contain another full release.

auxiliary file system—partition 2 contains scheduled measurements data readable by
StarKeeper II NMS

standby file system—partition 3 contains a full file system, a copy of partition 0. If CC1 is
standby, it boots from the standby file system on disk 1. If the primary disk fails, the standby
Control Computer will use the standby file system on its secondary disk, disk 0.

backup area—node configuration database files are copied to this partition using the retrieve
command, which copies database files from the tape, save area, or host into this partition of
the active disk. The backup active command copies data from the active file system to this
area. When the system is booted, if there is configuration data in the backup partition of the
active disk, the Control Computer loads the backup data into the active file system and uses it
to configure the node. The backup area is then empty.

When automatic backup is enabled, the active Control Computer periodically copies the
current configuration data to the backup area on the secondary disk. For example, when CC0
is active and booted on disk 0, it copies configuration changes to the backup area on disk 1. If
automatic backup is not enabled, the backup standby command can be used to perform the
same operation manually.

save area—an off-line copy of disk configuration data can be stored in this partition. A
separate save area exists on disk 0 and on disk 1. The node administrator can specify either
area as the target or source of backup and retrieve commands. One backup command copies
configuration data from the active file system to the specified save area. A corresponding
retrieve command copies configuration data from the specified save area to the backup area
partition on the disk currently used by the active Control Computer. The system never
automatically writes to or reads from the save area.
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The following figure shows how the processor interacts with disk areas in this configuration.

Active
CC

Active
File

System

Partition 0

Standby
File

System

Partition 3

Backup
Area

Save
Area

Boot Process retrieve save

backup save

Active
Disk

retrieve save

backup save

Auxiliary
File

System

Partition 2

Staging
File

System

Partition 1

Standby
CC

Active
File

System

Partition 0

Standby
File

System

Partition 3

Backup
Area

Save
Area

Auxiliary
File

System

Partition 2

Staging
File

System

Partition 1

Standby
Disk

Autobackup or backup standby

backup active

FIGURE 1-19. Disk Layout Example for a Dual Control Computer Configuration

Node Features

The System Description explains the relation of node features to the data services provided by the
node: basic and switched asynchronous services, predefined destination (PDD) connections,
multiplexed host interfaces, X.25/X.75 services, frame relay services, LAN interconnections,
interworking, and networking.

For BNS-2000 nodes, the SMDS Guide describes how to install, configure, and operate the
interfaces for nodes using SMDS. For SMDS, the Access Interface Module Reference is also
needed.

For BNS-2000 and BNS-2000 VCS nodes, the Session Maintenance Guide describes automatic
alternate routing and provides instructions on how to configure the node for this feature.

The node features are listed briefly, below, under three broad categories: main features,
operational features, and security features.
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Main Features

The node supports a variety of features that allow high-speed data communications between
compatible devices supported by interface modules. Besides providing data transport services,
the node has administration, configuration, management, diagnostics, maintenance,
troubleshooting, and upgrade capabilities. The main features of BNS-2000 and BNS-2000 VCS
nodes include:

asynchronous service—provides switched and nonswitched connections between terminals,
printers, modems, personal computers (PCs), host computer ports, and other devices using
EIA RS-232-C or V.35 interfaces. The node sets up an asynchronous call, either on demand
or as a PDD, with other devices connected through multiplexed host interfaces and through
other networking services at speeds from 75 bps to 115.2 Kbps.

synchronous transport service—allows both switched communications (for Bisync only) and
nonswitched communication, through PDDs, of compatible synchronous devices (for
example, hosts, front-end processors (FEPs), and terminal cluster controllers) using an EIA
RS-232-C or V.35 interface.

X.25 service—provides two-way communication across an integrated X.25 packet
assembler/disassembler (PAD) that conforms with CCITT (ITU-T) Recommendations X.3,
X.28, and X.29 using X.121 and E.164 addressing and closed user group (CUG) security.
Asynchronous and X.25 devices have switched and PDD access to multiple X.25 hosts on the
node’s network, X.25 public data networks (PDNs), and endpoints on 5ESS ISDNs.

X.75 gateway service—provides national and international gateways that support intra-
network asynchronous calls as well as network-to-network Full Packet Layer Protocol (FPLP)
calls. X.75 service supports X.121/E.164/E.163 international addressing.

Frame relay service—provides LAN interconnect among high-speed frame relay endpoints
through wide area networks (WANs). The service supports pre-administered PVCs for
connection, congestion detection, Committed Information Rate (CIR), and multicast DLCIs.

virtual circuit service—including asynchronous switched virtual circuits (SVCs) for
terminal-to-terminal, terminal-to-host, and host-to-host communications; synchronous and
asynchronous automatic connections; and frame relay permanent virtual circuits (PVCs).

LAN interconnect service—via a high-speed frame relay interface.

protocol support—for frame relay, synchronous, multiplexed host, and switched
asynchronous communications.

internodal communications—via wire or fiber trunk modules.

full, centralized node and network management—via the StarKeeper II NMS.

high availability—with optional automatic switchover to a standby Control Computer or
standby Switch module, optional automatic call rerouting around a failed trunk, and automatic
alternate routing of a call to the requested destination if needed.
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host interface support—for asynchronous hosts via RS-232-C and multiplexed host interfaces
for AT&T and a range of other vendors’ host computers.

interworking—with other Datakit II VCS, BNS-1000, and BNS-2000 nodes.

data transport and backbone connectivity—with AT&T DEFINITY 75/85 Communications
Systems, 5ESS Switches, and ISNs, connected through a Datakit II VCS node to a BNS-2000
node.

networking—support for central office local area networks (CO-LANs) and private customer
WANs, including domestic and international networks.

Those distinguishing features of only BNS-2000 nodes are the following:

ATM-based high-speed, wide area data communications—for a network of 200 Mbps
switching nodes.

DS3 connection-oriented traffic support—via a trunk module (with or without automatic
alternate rerouting).

SMDS—supports access and trunk interfaces for CLNS traffic and an interexchange carrier
interface (ICI) among networks for SMDS network traffic that crosses the boundaries of a
LATA. This allows interexchange carriers (ICs) and LECs to offer

– Exchange Access SMDS—from a LEC to an IC on an originating or terminating basis

– Interexchange SMDS— from an IC for subscribers across LATA boundaries

– Intercompany Serving Arrangements—for interoperations among LECs within a LATA

– Private InterLATA Traffic—for segregating traffic within a LEC’s own network (including
that from internal CONS endpoints, CLNS endpoints, and a customer network management
server) that crosses LATAs boundaries from public traffic.

SMDS Group Address Agent (GAA) capability—the GAR module enables a BNS-2000
SMDS network to act as a GAA. The agent maintains a group address for a collection of
SMDS subscribers. When a network receives data addressed to the group, the agent
distinguishes which members in the group should receive the data and it is then sent to the
correct end destination; see the SMDS Guide for a more detailed explanation of this feature.

Operational Features

In addition to configuration and management capabilities supported by operational and other sets
of commands, automatic resizing of the database, according to service needs, is available. The
node operational features include the following configurable options, listed alphabetically:

autobaud detection—for devices supported through basic asynchronous services, allows a
device to configure a port (for example, a dial-in modem) at connection time for baud rate.
The module connected to the device detects the baud rate of the communicating device, or an
end user can signal a terminal’s baud rate to the node.
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configurable options for interface modules—allow the node administrator to adjust database
configurations for specific communication functions and services.

extended routing—enables the call setup algorithm for the node to route calls around trunk
failures in ring and mesh networks. When administered, this feature prevents a call setup
attempt from looping endlessly under failure conditions and limits the number of nodes a call
setup request can cross before it is rejected.

host autobaud (speed matching)— allows two external asynchronous endpoints to
communicate with each other at the same speed, which is useful for certain file transfers. If
this option is set when administering a host group, the destination port will match the speed of
the originating port at call setup.

predefined destination (PDD)—if administered, automatically connects a device or group of
devices with a specified destination, without a specific call setup request. When an end user
turns on a terminal connected to a host via PDD, the host login prompt appears instead of
node prompts. PDDs are available for basic asynchronous service, multiplexed host service
(receiving or two-way group only), synchronous services, X.25 services, and LAN
interconnect services. For permanently activated ports (available for certain synchronous and
asynchronous ports), the PDD is activated when the port is restored.

software download—enables distribution of software to a node from a central StarKeeper II
NMS location without service disruption and with reliable error detection and retransmission.
The software download can be a complete new release or a software patch.

speed conversion—enables two external endpoints to communicate with the network at
differing speeds. This feature fully supports any asynchronous device that can accept
XON/XOFF or other flow control.

splice—allows the addition of security servers and other applications. It enables a node to
divert a call request to an intermediate destination, establish a separate virtual circuit from the
intermediate to the final destination, and combine the two calls by removing the intermediate
destination.

Splice is supported for multiplexed hosts or asynchronous endpoints on TY modules, with a
UNIX multiplexed host acting as the splice control point.

trace—for BNS-2000 nodes offering CLNS service, enables the administrator to trace the
path that a data segment takes through network components, such as SMDS trunk and access
modules, and the GAR module.

Security Features

The following features are available to provide secure access to the node:

closed user group (CUG) security—provides security for terminals, multiplexed hosts, and
X.25 hosts through CUGs by restricting access by members of a CUG group to only those
destinations that are members of the same group or that have corresponding access
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permissions. Basic CUG security, CUG with incoming access, CUG with outgoing access,
and CUG with selection for incoming or outgoing communication are available through CUG
profiles set up by the network administrator.

The X.75 gateway feature also allows endpoints that are members of CUGs associated with
the node to be mapped to CUGs associated with national and international packet switched
PDNs.

X.25 incoming/outgoing calls barred—uses X.25 facilities to prevent an endpoint connected
to an X.25 port from originating or receiving calls. An administrator can also define a range
of SVC logical channels on a two-way X.25 port that can only receive calls or only originate
calls.

X.75 gateway utilities—support security mechanisms on national and international gateways.
These utilities screen incoming calls based on Country Code (CC), Telephone Country Code
(TCC), or Data Network Identification Code (DNIC) at an international gateway; and they
disallow new calls over a gateway module and provide congestion control by allowing an
X.75 gateway port to reject any new call attempts in incoming or in outgoing directions.
Other features include X.75 CUG indication and X.75 CUG with outgoing access.

console security—to limit access to the administrative console ports, both ports A and B on
the Control Computer can be configured for a password. An MRC can also be configured for
a password for port M.

network access password—this security feature is available for specified groups of end users.
When end users turn on a terminal to signal the node that they wish to make a call, they will
see the PASSWORD: prompt as well as a DESTINATION: prompt from the node, and must
enter the password to gain access to the network.

originating group security—restricts access to resources connected to the node through
originating group security patterns. The administrator first assigns each endpoint that can
originate calls to an originating group, and then assigns a security pattern to destination
addresses. A call setup request succeeds or fails based on matching the endpoint’s
originating (or two-way) group name with the destination pattern.

The administrator can also assign an endpoint to a select group, which allows an end user to
choose an originating group to belong to when setting up a call. By using the select
capability, an end user can gain access to more than one set of restricted resources.

call screening security—is available for calls originating from host computers connected to
Computer Port Modules (CPMs) or via trunks for networks that need to restrict incoming calls
to certain destinations. For example, all calls from a given node may be allowed to go only to
a network access control system. This feature restricts access through profiles entered in the
database. These profiles contain sets of security patterns specifying the destinations allowed
or forbidden for call setup requests from internodal trunks.

The brief explanations of the node’s main, operational, and security features given in this chapter
are amplified, as needed, throughout the following chapters.
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Node Installation

This chapter covers the tasks required to install a node in customer premises (CP) environments
and in central offices (COs). The general categories for node hardware installation tasks include:
assembling the node cabinetry, cabling the node power system, connecting the node to building
power, installing and cabling I/O boards critical modules, installing the critical modules and
interface modules, connecting the administration console and system printer, and powering up the
system. Additional software installation, start-up, and initial administration procedures are
covered in other chapters.

Many procedures listed in the checklists included in this chapter can also be used during
operations, maintenance, and troubleshooting activities. For example, installing modules and I/O
boards is done for an initial installation, when adding new services, and if a circuit pack fails.

Node Configurations

BNS-2000 and BNS-2000 VCS nodes can be configured with different:

shelves — BNS-2000 nodes are configured with Series M1 and Series M2 Shelves.
BNS-2000 VCS nodes are configured with Series M1 Shelves only.

control computers — Both BNS-2000 and BNS-2000 VCS nodes support two Control
Computer configurations—the CCM system and the ECPU system, which have different
control complex elements:

— For a CCM system, the node is controlled by a single-board Control Computer Module
(CCM) that includes a central processor, a SCSI interface, and disk drive. One internal
or external tape drive is also required. For BNS-2000 VCS nodes, a Clock module in the
highest logical slot provides timing signals for data transfer. A Switch module
completes the virtual circuits, and Repeater modules pass data and clock signals from
cabinet to cabinet.

— For an ECPU system, the node is controlled by a multi-board computer including a
central processing unit (ECPU) module, a SCSI/DKI module, and disk and tape drive
modules. For BNS-2000 VCS nodes, the Clock, Switch, and Repeater modules function
as described above.

switches — When zero to three Series M2 Extension Shelves are used in the configuration,
BNS-2000 nodes can be configured with the standard switch complex, which uses the CMA1
switch and CNA1/CMC3 I/O boards for timing and Stratum 4 clocking.
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When four or five Series M2 Extension Shelves are used in the configuration or when a
Stratum 4 clock is required with separately replaceable Reference Input Boards (RIBs), BNS-
2000 nodes are configured with the extended switch complex, which uses the CTG13 switch
and the CNA7 Extended Cable/Clock and RIB Status I/O Boards for timing and Stratum 4
clocking.

The following table summarizes these configuration choices:

  TABLE 2-1. BNS-2000 and BNS-2000 VCS Hardware Configurations

_ _______________________________________________________________________________
Control

Shelves Computers Switches_ _________________________________________________________________
Node Eswitch Standard Extended
Type Series M1 Series M2 CCM ECPU (TN2099) (CMA1) (CTG13)*_ ________________________________________________________________________________ _______________________________________________________________________________

BNS-2000 √ √ √ √ √ √_ _______________________________________________________________________________
BNS-2000 VCS 


















√ 














√ 





√ 








√ 











_ _______________________________________________________________________________
* The synchronization unit of the Stratum 4 is a physical part of the extended switch._ _______________________________________________________________________________ 



















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The following tables show the components of the recommended hardware configurations for a
node in CP and CO environments; and the main control complex configurations.

  TABLE 2-2. CP Node Hardware Configurations
_ __________________________________________________________________________________

Structural Power Power Power Entry
Configuration Support Supplies* Distribution Module_ ___________________________________________________________________________________ __________________________________________________________________________________
1 or 2 stacks

BNS-2000:
2–8 shelves
BNS-2000 VCS:
1–8 shelves

1 Base Power
Unit per stack

Base Power Unit
anchored to floor;
stack bracketed
together.

ACX582 (AC) or
611C

________________

DCX1836 (DC)

Power base
distributes power to
all shelves in a
stack.

________________

Breakers on top of
frame distribute
power to power
entry module.

ED3P302-30,G4 (AC)
for Series M2 Shelves

ED3P302-,G5 (AC)
for Series M1 Shelves

________________________

ED3P302-30,G6 (DC)
for Series M2 Shelves

ED3P302-30,G7 (DC)
for Series M1 Shelves





























































_ __________________________________________________________________________________
* Use four per Series M2 Shelf; use three per Series M1 Shelf._ __________________________________________________________________________________ 


































  TABLE 2-3. CO Node Hardware Configurations

_______________________________________________________________________________
Structural Power Power Power Entry

Configuration Support Supplies* Distribution Module______________________________________________________________________________________________________________________________________________________________
BNS-2000:
2–8 shelves
BNS-2000 VCS:
1–8 shelves

No Base
Power Unit

78-inch frame
anchored to floor
per 4 shelves.

DCX1836 (DC) Breakers on top of
frame distribute
power to power
entry module.

ED3P302-30,G6 (DC)
for Series M2 Shelves

ED3P302-30,G7 (DC)
for Series M1 Shelves













































_______________________________________________________________________________
* Use 4 per Series M2 Shelf; use 3 per Series M1 Shelf._______________________________________________________________________________ 























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TABLE 2-4. CCM System Control Complex Configurations

_ ________________________________________________________________________________
Switch
Module

Control Computer I/O (Single or
Configuration Board Dual) Component Placement_ _________________________________________________________________________________ ________________________________________________________________________________

Single CCM–
Single Tape Drive
(internal or external)

CTS2
CSD9

CTG13

CMA1

TN2099

If an internal tape drive is used, it must reside in the same Series
M1 Shelf as the CCM.
BNS-2000: Depending on the number of Series M2 Extension
Shelves and the type Stratum 4 clocking required, a single
switch must reside in slot A and a redundant switch in slot B of
shelf 0 in the Series M2 Switch Shelf.
BNS-2000 VCS: A single TN2099 must reside in slot 1 and a
redundant TN2099 must reside in slot 2 of a Series M1 Control
Shelf._ ________________________________________________________________________________

Single CCM–
Single Tape Drive
(internal or external)

MRCIO
(CTS1)
CSD9

CTG13

CMA1

TN2099

If an internal tape drive is used, it must reside in the same Series
M1 shelf as the CCM.
BNS-2000: Depending on the number of Series M2 Extension
Shelves and the type Stratum 4 clocking required, a single
switch must reside in slot A and a redundant switch in slot B of
shelf 0 in the Series M2 Switch Shelf.
BNS-2000 VCS: A single TN2099 must reside in slot 1 and a
redundant TN2099 must reside in slot 2 of a Series M1 Control
Shelf._ ________________________________________________________________________________

Dual CCM–
Single Tape Drive
(internal or external)

MRCIO
(CTS1)
CTS2
CSD9

CTG13

CMA1

TN2099

If an internal tape drive is used, it must reside in the same Series
M1 Control Shelf as the CCM. A second, redundant CCM
should reside in the next higher Series M1 shelf.
BNS-2000: Depending on the number of Series M2 Extension
Shelves and the type Stratum 4 clocking required, a single
switch must reside in slot A and a redundant switch must reside
in slot B of shelf 0 in the Series M2 Switch Shelf.
BNS-2000 VCS: A single TN2099 must reside in slot 1 and a
redundant TN2099 must reside in slot 2 of a Series M1 Control
Shelf._ ________________________________________________________________________________ 














































































































































































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TABLE 2-5. ECPU System Control Complex Configurations

_ ___________________________________________________________________________
Control Computer Switch Component

Configuration MRCM Module Placement_ ____________________________________________________________________________ ___________________________________________________________________________
Single Processor–
Single Disk/Tape
Subsystem

optional CTG13

CMA1

TN2099

The processor (ECPU and SCSI/DKI modules) and
Disk/Tape Subsystem (disk and tape drives) must reside in
the same Series M1 Shelf. The MRCM, if used, must
reside in the same shelf.
BNS-2000: Depending on the number of Series M2
Extension Shelves and the type Stratum 4 clocking
required, a single switch must reside in slot A and a
redundant switch must reside in slot B of shelf 0 in the
Series M2 Switch Shelf.
BNS-2000 VCS: A single Switch module must reside in
slot 1; a redundant Switch module in slot 2 of shelf 0._ ___________________________________________________________________________

Dual Processor–
Dual Disk/Tape
Subsystem

required CTG13

CMA1

TN2099

The processor (ECPU and SCSI/DKI modules), Disk/Tape
Subsystem (disk and tape drives), and MRCM must reside
in the same Series M1 shelf. The second processor and
Disk/Tape Subsystem must reside in the next (higher
numbered) shelf.
BNS-2000: Depending on the number of Series M2
Extension Shelves and the type Stratum 4 clocking
required, a single switch must reside in slot A and a
redundant switch in slot B of shelf 0 in the Series M2
Switch Shelf.
BNS-2000 VCS: A single Switch module must reside in
slot 1; a redundant Switch module in slot 2 of shelf 0._ ___________________________________________________________________________ 







































































































































Node Hardware Installation Checklists

The checklists that follow will aid you during installation of a BNS-2000 or BNS-2000 VCS CP
or CO node.

The procedures and sections in each checklist are listed in the order in which they should be done.
The order can be adjusted depending on availability of components or the specific requirements of
the site or configuration.
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TABLE 2-6. Hardware Installation Checklist for BNS-2000 CP Node With Base Power
Unit

_ ________________________________________________________________________
√ Section or Procedure_ _________________________________________________________________________ ________________________________________________________________________

Node Installation Preparation_ ________________________________________________________________________
Procedure 2-1. Unpacking Cabinets_ ________________________________________________________________________
Procedure 2-2. Unpacking the Base Power Unit_ ________________________________________________________________________
Procedure 2-3. Anchoring the Base Power Unit to the Floor_ ________________________________________________________________________
Procedure 2-4. Assembling a Node With a Base Power Unit_ ________________________________________________________________________
Procedure 2-5. Connecting the Base Power Unit to Building Power and Ground_ ________________________________________________________________________
Procedure 2-6. Grounding the Branch Circuit_ ________________________________________________________________________
Procedure 2-7. Installing the Power Entry Module_ ________________________________________________________________________
Procedure 2-8. Wiring the Power Entry Module With a Base Power Unit_ ________________________________________________________________________
Procedure 2-13. Inserting and Removing Power Supplies_ ________________________________________________________________________
Procedure 2-14. Applying Labels_ ________________________________________________________________________
Setting Options on Modules and I/O Boards_ ________________________________________________________________________
Procedure 2-17. Inserting I/O Boards_ ________________________________________________________________________
Procedure 2-19. Cabling I/O Boards for a Standard Series M2 Shelf Configuration_ ________________________________________________________________________
Procedure 2-20. Cabling I/O Boards for an Extended Series M2 Shelf Configuration_ ________________________________________________________________________
Cabling Control Computer I/O Boards_ ________________________________________________________________________
Procedure 2-21. Adding a Series M1 Shelf to an

Existing Node with a Standard Switch Configuration_ ________________________________________________________________________
Procedure 2-22. Adding a Series M2 Extension Shelf to an

Existing Node with a Standard Switch Configuration_ ________________________________________________________________________
Procedure 2-23. Adding a Series M2 Extension Shelf to an

Existing Node with Four or Five Series M2 Extension Shelves_ ________________________________________________________________________
Installing Boards_ ________________________________________________________________________
Procedure 2-25. Inserting a Module_ ________________________________________________________________________
Procedure 2-27. Inserting a CCM_ ________________________________________________________________________
Procedure 2-30. Inserting ECPU and SCSI/DKI Control Computer Modules_ ________________________________________________________________________
Procedure 2-32. Inserting the Tape Drive on a CCM System_ ________________________________________________________________________
Procedure 2-34. Inserting Disk and Tape Drives on an ECPU System_ ________________________________________________________________________ 























































































































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TABLE 2-6. Hardware Installation Checklist for BNS-2000 CP Node With Base Power
Unit (continued)

_ ________________________________________________________________________
√ Section or Procedure_ _________________________________________________________________________ ________________________________________________________________________

Routing I/O Cables_ ________________________________________________________________________
Procedure 2-36. Installing Cable Covers and Guides_ ________________________________________________________________________
Procedure 2-37. Connecting the Console_ ________________________________________________________________________
Procedure 2-38. Cabling a Printer or ARU_ ________________________________________________________________________
Procedure 2-39. Connecting a Printer to Port B_ ________________________________________________________________________
Procedure 2-40. Cabling StarKeeper II NMS to the Node via Modem_ ________________________________________________________________________
Procedure 2-41. Cabling StarKeeper II NMS to the Node via CPM-HS_ ________________________________________________________________________
Procedure 3-1. Powering Up a Node With a Base Power Unit_ ________________________________________________________________________
Procedure 3-2. Powering Up a Node With a Base Power Unit and Battery Backup_ ________________________________________________________________________ 









































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TABLE 2-7. Hardware Installation Checklist for BNS-2000 Node in a CO Frame

_ ________________________________________________________________________
√ Section or Procedure_ _________________________________________________________________________ ________________________________________________________________________

Node Installation Preparation_ ________________________________________________________________________
Procedure 2-1. Unpacking Cabinets_ ________________________________________________________________________
Procedure 2-9. Installing Covers and Kickplates on a CO Frame_ ________________________________________________________________________
Procedure 2-10. Installing the CO Frame_ ________________________________________________________________________
Procedure 2-11. Inserting and Removing Shelves in the CO Frame_ ________________________________________________________________________
Procedure 2-12. Making CO Frame Power Connections_ ________________________________________________________________________
Procedure 2-13. Inserting and Removing Power Supplies_ ________________________________________________________________________
Procedure 2-14. Applying Labels_ ________________________________________________________________________
Setting Options on Modules and I/O Boards_ ________________________________________________________________________
Procedure 2-17. Inserting I/O Boards_ ________________________________________________________________________
Procedure 2-19. Cabling I/O Boards for a Standard Series M2 Shelf Configuration_ ________________________________________________________________________
Procedure 2-20. Cabling I/O Boards for an Extended Series M2 Shelf Configuration_ ________________________________________________________________________
Cabling Control Computer I/O Boards_ ________________________________________________________________________
Procedure 2-21. Adding a Series M1 Shelf to an

Existing Node with a Standard Switch Configuration_ ________________________________________________________________________
Procedure 2-22. Adding a Series M2 Extension Shelf to an

Existing Node with a Standard Switch Configuration_ ________________________________________________________________________
Procedure 2-23. Adding a Series M2 Extension Shelf to an

Existing Node with Four or Five Series M2 Extension Shelves_ ________________________________________________________________________
Installing Boards_ ________________________________________________________________________
Procedure 2-25. Inserting a Module_ ________________________________________________________________________
Procedure 2-27. Inserting a CCM_ ________________________________________________________________________
Procedure 2-30. Inserting ECPU and SCSI/DKI Control Computer Modules_ ________________________________________________________________________
Procedure 2-32. Inserting the Tape Drive on a CCM System_ ________________________________________________________________________
Procedure 2-34. Inserting Disk and Tape Drives on an ECPU System_ ________________________________________________________________________
Routing I/O Cables_ ________________________________________________________________________
Procedure 2-36. Installing Cable Covers and Guides_ ________________________________________________________________________
Procedure 2-37. Connecting the Console_ ________________________________________________________________________
Procedure 2-38. Cabling a Printer or ARU_ ________________________________________________________________________
Procedure 2-39. Connecting a Printer to Port B_ ________________________________________________________________________
Procedure 2-40. Cabling StarKeeper II NMS to the Node via Modem_ ________________________________________________________________________
Procedure 2-41. Cabling StarKeeper II NMS to the Node via CPM-HS_ ________________________________________________________________________
Procedure 3-3. Powering Up a CO Frame_ ________________________________________________________________________ 












































































































































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TABLE 2-8. Hardware Installation Checklist for BNS-2000 VCS CP Node With Base
Power Unit

_ ________________________________________________________________________
√ Section or Procedure_ _________________________________________________________________________ ________________________________________________________________________

Node Installation Preparation_ ________________________________________________________________________
Procedure 2-1. Unpacking Cabinets_ ________________________________________________________________________
Procedure 2-2. Unpacking the Base Power Unit_ ________________________________________________________________________
Procedure 2-3. Anchoring the Base Power Unit to the Floor_ ________________________________________________________________________
Procedure 2-4. Assembling a Node With a Base Power Unit_ ________________________________________________________________________
Procedure 2-5. Connecting the Base Power Unit to Building Power and Ground_ ________________________________________________________________________
Procedure 2-6. Grounding the Branch Circuit_ ________________________________________________________________________
Procedure 2-7. Installing the Power Entry Module_ ________________________________________________________________________
Procedure 2-8. Wiring the Power Entry Module With a Base Power Unit_ ________________________________________________________________________
Procedure 2-13. Inserting and Removing Power Supplies_ ________________________________________________________________________
Procedure 2-14. Applying Labels_ ________________________________________________________________________
Setting Options on Modules and I/O Boards_ ________________________________________________________________________
Procedure 2-15. Setting Switches on the ASP1_ ________________________________________________________________________
Procedure 2-21. Adding a Series M1 Shelf to an

Existing Node with a Standard Switch Configuration_ ________________________________________________________________________
Procedure 2-24. Connecting Clock and Bus Cables for BNS-2000 VCS Nodes_ ________________________________________________________________________
Installing Boards_ ________________________________________________________________________
Procedure 2-25. Inserting a Module_ ________________________________________________________________________
Procedure 2-27. Inserting a CCM_ ________________________________________________________________________
Procedure 2-30. Inserting ECPU and SCSI/DKI Control Computer Modules_ ________________________________________________________________________
Procedure 2-32. Inserting the Tape Drive on a CCM System_ ________________________________________________________________________
Procedure 2-34. Inserting Disk and Tape Drives on an ECPU System_ ________________________________________________________________________
Routing I/O Cables_ ________________________________________________________________________
Procedure 2-36. Installing Cable Covers and Guides_ ________________________________________________________________________
Procedure 2-37. Connecting the Console_ ________________________________________________________________________
Procedure 2-38. Cabling a Printer or ARU_ ________________________________________________________________________
Procedure 2-39. Connecting a Printer to Port B_ ________________________________________________________________________
Procedure 2-40. Cabling StarKeeper II NMS to the Node via Modem_ ________________________________________________________________________
Procedure 2-41. Cabling StarKeeper II NMS to the Node via CPM-HS_ ________________________________________________________________________ 












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
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




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

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
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
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
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
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
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



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




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








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































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TABLE 2-9. Hardware Installation Checklist for BNS-2000 VCS Node in a CO Frame

_ ________________________________________________________________________
√ Section or Procedure_ _________________________________________________________________________ ________________________________________________________________________

Node Installation Preparation_ ________________________________________________________________________
Procedure 2-1. Unpacking Cabinets_ ________________________________________________________________________
Procedure 2-9. Installing Covers and Kickplates on a CO Frame_ ________________________________________________________________________
Procedure 2-10. Installing the CO Frame_ ________________________________________________________________________
Procedure 2-11. Inserting and Removing Shelves in the CO Frame_ ________________________________________________________________________
Procedure 2-12. Making CO Frame Power Connections_ ________________________________________________________________________
Procedure 2-13. Inserting and Removing Power Supplies_ ________________________________________________________________________
Procedure 2-14. Applying Labels_ ________________________________________________________________________
Setting Options on Modules and I/O Boards_ ________________________________________________________________________
Procedure 2-15. Setting Switches on the ASP1_ ________________________________________________________________________
Procedure 2-17. Inserting I/O Boards_ ________________________________________________________________________
Procedure 2-21. Adding a Series M1 Shelf to an

Existing Node with a Standard Switch Configuration_ ________________________________________________________________________
Procedure 2-24. Connecting Clock and Bus Cables for BNS-2000 VCS Nodes_ ________________________________________________________________________
Installing Boards_ ________________________________________________________________________
Procedure 2-25. Inserting a Module_ ________________________________________________________________________
Procedure 2-27. Inserting a CCM_ ________________________________________________________________________
Procedure 2-30. Inserting ECPU and SCSI/DKI Control Computer Modules_ ________________________________________________________________________
Procedure 2-32. Inserting the Tape Drive on a CCM System_ ________________________________________________________________________
Procedure 2-34. Inserting Disk and Tape Drives on an ECPU System_ ________________________________________________________________________
Routing I/O Cables_ ________________________________________________________________________
Procedure 2-36. Installing Cable Covers and Guides_ ________________________________________________________________________
Procedure 2-37. Connecting the Console_ ________________________________________________________________________
Procedure 2-38. Cabling a Printer or ARU_ ________________________________________________________________________
Procedure 2-39. Connecting a Printer to Port B_ ________________________________________________________________________
Procedure 2-40. Cabling StarKeeper II NMS to the Node via Modem_ ________________________________________________________________________
Procedure 2-41. Cabling StarKeeper II NMS to the Node via CPM-HS_ ________________________________________________________________________ 




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Node Installation Preparation

To prepare the site for node installation, consult the Planning Guide for recommendations and
requirements.

Equipment Handling

The Node Maintenance chapter includes environmental and equipment handling guidelines,
which should be reviewed before performing a hardware installation. To keep the installation site
clean, unpack equipment outside the room where it will be installed.

Before accepting delivery of node equipment, check for external physical damage to the package.
Shipping damage is normally the responsibility of the carrier.

ESD

Many installation procedures require handling modules and I/O boards (circuit packs). Circuit
packs are easily damaged by electrostatic discharge (ESD). When handling circuit packs, always
wear a properly grounded ESD wrist strap.

For Series M2 Shelves, jacks for grounding the wrist strap are located on the lower right front
corner and upper right rear corner of the shelf.

For Series M1 Shelves, grounding jacks are located on the divider next to slot 15 in the front of
the shelf, and near the power entry module on the right end of the slot area in the back.

EMI

Ensure protection from electromagnetic interference (EMI); see the inside front cover of this
document.

Moving Equipment

Each cabinet weighs about 100 to 150 pounds empty, and up to about 175 pounds with all slots
filled.

An ACD Base Power Unit weighs 105 pounds.

Cabinets and Base Power Units can be moved on a dolly or with a mechanical lift. Mounting
stacks of cabinets without the aid of a mechanical lift may require up to four people.

Follow your company’s rules for handling heavy equipment.
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Required Tools

The following tools are required for performing node hardware installation procedures.

  TABLE 2-10. Hardware Installation Tools Checklist
_ _______________________________________

√ Tools_ ________________________________________ _______________________________________
3-inch flat blade screwdriver_ _______________________________________
12-inch flat blade screwdriver_ _______________________________________
14-inch "quick-wedge" or small screw-starting tool_ _______________________________________
small Phillips-head screwdriver_ _______________________________________
large Phillips-head screwdriver_ _______________________________________
6- or 8-inch adjustable wrench_ _______________________________________
7/16-inch box wrench_ _______________________________________
1/4-inch nut driver_ _______________________________________
1/8-inch nut driver_ _______________________________________
7/16-inch nut drivers_ _______________________________________
1/4-inch drive socket set_ _______________________________________
voltmeter_ _______________________________________
ESD wrist strap_ _______________________________________ 




























































When equipment must be secured for earthquake protection, electric drills, drill bits, and anchor
hardware are also required.

Node Assembly

This section covers the standard assembly and installation of node cabinetry, including:

unpacking node cabinetry

installing and wiring the Base Power Unit

stacking and wiring shelves for a CP node

installing shelves in a CO frame

connecting to CO power

installing and wiring shelf power supplies

labeling shelves

The procedures required depend on the configuration and location of the node being installed.
Refer to the preceding hardware installation checklist that is appropriate for the type of node
hardware being installed.
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Unpacking Node Cabinetry

Unpack the shelves and the Base Power Unit, using the steps in the following two procedures.

  PROCEDURE 2-1. Unpacking Cabinets

Application: Node in CP or CO environment.

Cabinets are shipped as ordered from the factory. They can be moved on a dolly or with a
mechanical lift. Mounting stacked cabinets without a mechanical lift might require several
people. Follow your company’s rules for handling heavy equipment.

1. Remove the straps that secure the shipping case to the pallet.

2. Remove the cabinets/shelves from the shipping case. Remove any other packaging material.

CAUTION: Grasp only the metal housing of a cabinet. The back corners of a cabinet are
recessed to serve as cable runs. A plastic cable cover snaps over the recess to
hide the cables after installation. If this cable cover is in place, do not grab it
when you lift the cabinet, because it will slip loose under the strain.

3. Inspect the housing for damage.

4. Open the front door and rear panel of each cabinet/shelf.

a. The front door is hinged at the bottom and secured with two quarter-turn fasteners in the
top corners. Turn the fasteners counterclockwise to open.

b. The rear panel hangs on two tabs at the bottom and is secured by captive screws at the
top. Turn the screws counterclockwise to open.

5. Inspect the modules and I/O boards for obvious physical damage such as dents or
misalignment.

6. Compare the modules and I/O boards in each cabinet to the shipment order.

7. Secure the front door and the rear panel by turning the screws clockwise.
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PROCEDURE 2-1. Unpacking Cabinets (continued)

8. Verify that the following items were shipped with each cabinet/shelf:
____________________________________________________

√ Items Shipped With Cabinet________________________________________________________________________________________________________
Spare fuses____________________________________________________
2 grounding straps for front of cabinet/shelf____________________________________________________
2 L-shaped brackets for cable management areas____________________________________________________
Line cords for power connections____________________________________________________
Fiber cable for BNS-2000 Series M1 Shelf node____________________________________________________
Clock and bus cable for BNS-2000 VCS Series M1 Shelf node____________________________________________________
Multiple-coaxial cable for BNS-2000 Series M2 Extension Shelf node____________________________________________________
2 cable covers____________________________________________________
MRC cables with ferrite cores, if using the MRCIO____________________________________________________ 










































  PROCEDURE 2-2. Unpacking the Base Power Unit

Application: Node with Base Power Unit in CP environment.

Each Base Power Unit is shipped with all equipment installed. Interconnecting line cords are
included. Brackets for bolting the unit to the floor are also included, if they were ordered.

1. Remove the straps that secure the shipping case to the pallet.

2. Remove the Base Power Unit from the shipping case.

3. Remove packaging material such as tie downs and string.

4. Inspect the housing for damage.
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Installing the Base Power Unit

The Base Power Unit distributes power to the node and serves as a base for the stack of shelves.
Base Power Units should be bolted to the floor as described in the following procedure. The line
cord power connection is field-installed; see the Node Power Connections section of this chapter.

  PROCEDURE 2-3. Anchoring the Base Power Unit to the Floor

Application: All CP nodes.

Requirements: Allow a minimum of three feet of free space, front and rear, for convenient
access to the node.

To make it easier to move the Base Power Unit back and forth, floor brackets are installed before
any cabinets are stacked on the base.

Two brackets secure the Base Power Unit cabinet to the floor. The L-type bracket is the rear
bracket; the short leg goes on the floor. The U-type bracket is the front bracket; the long leg goes
on the floor; see the following figure.

The floor side of the front bracket is deeper than
the (top) cabinet side and has oblong holes.

Front Rear

FIGURE 2-1. Securing the Base Power Unit to Floor

1. Move the Base Power Unit to its final position.

2. Partially insert the three bolts on the underside of the front of the Base Power Unit. Slide the
front U-type bracket in from the side and pull it forward onto the bolts. Mark the floor hole
positions and temporarily remove the bracket.
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PROCEDURE 2-3. Anchoring the Base Power Unit to the Floor (continued)

3. Set the rear L-type bracket in place; mark the floor hole positions and temporarily remove
the bracket.

4. Drill holes in the floor. Set anchors or through-bolts, if necessary. Shift the Base Power
Unit slightly to get it out of the way, if necessary.

5. Move the Base Power Unit back into its final position and re-install the front U-type bracket
loosely as before. Install the floor bolts and tighten both the cabinet and floor bolts on the
front bracket.

6. Install the floor and Base Power Unit bolts on the rear L-type bracket.

Stacking and Wiring Shelves in a CP Node

Shelves are designed to be stacked up to four high on top of a Base Power Unit without any
additional support or hardware, except for the brackets connecting the shelves. The following
procedure explains how to assemble two to eight shelves and Base Power Units into a node.

CAUTION: Support brackets are required; they provide the stack with structural rigidity. If not
installed, the company will not be liable for any injury caused by tilting of the
shelves.

Although a node can be assembled as a modular stack in any environment, this configuration is
not used in COs where the node will operate on −48/−60 VDC. Assembly procedures for the CO
frame are given later in this chapter.

This section covers the standard AC power connections for the CP node including wiring the
Base Power Unit and installing and wiring the power entry module. The following table
summarizes valid AC power hardware and service combinations for the node.

  TABLE 2-11. AC Power Service Combinations

_ __________________________________________________________________________
Connection Method (50/60 Hz) Country_ ___________________________________________________________________________ __________________________________________________________________________

Hong Kong, Japan, South Korea 200_ _____________________________________________Line cord from power entry module to
200–240 VAC Base Power Unit 208 USA_ _____________________________________________

Argentina, France, Italy, Netherlands, Spain,
Taiwan, Thailand, Germany

220

_ _____________________________________________
230 Singapore_ _____________________________________________

Australia, Canada, UK, USA, Venezuela 240_ __________________________________________________________________________ 










































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PROCEDURE 2-4. Assembling a Node With a Base Power Unit

Application: Nodes with Base Power Units.

A node can be assembled as a single or double stack. The number of shelves in a single BNS-
2000 node stack can be two, three, or four; the number of shelves in a single BNS-2000 VCS
node stack can be one, two, three, or four. For a two-stack node, the first stack usually has four
shelves while the second stack can have from one to four shelves.

It may be more convenient to assemble the stack in front of or in back of its final position. It will
be easier to reach some of the screws and the stack can be rolled into place on the Base Power
Unit casters.

1. Verify that the Base Power Unit is secured to the floor.

2. Set the bottom shelf of the stack (shelf 0) on the base. Align the sides of the shelf with the
sides of the base.

3. Install the grounding straps and brackets (included with the Base Power Unit) to fasten the
shelf to the Base Power Unit; see the following figure.

The screws for the brackets are in their holes. Remove them carefully, position the bracket,
and replace and tighten the screws.

4. Repeat step 3 for shelves 1, 2, and 3 until the stack is complete.

NOTE: A set of brackets is included with each shelf. One set of shelf brackets is left over
for each stack, because the brackets included with the Base Power Unit are used to
attach the bottom shelf to the base.

5. For a two-stack node, after the first stack is complete, set the Base Power Unit for the second
stack in position at least one inch to the right of the first stack.

6. Secure the Base Power Unit for the second stack to the floor; see the previous procedure.

7. Repeat steps 2, 3, and 4 until the second stack is complete.
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M1
Control

L-bracket between Shelves

L-bracket between Shelf
and Base Power Unit

Shelf Function
Labels

Fan Tray

Ground
Strap

Empty Series M1
Shelf

Shelf        1

FIGURE 2-2. Shelves With Base Power Unit: Stacked and Secured
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PROCEDURE 2-5. Connecting the Base Power Unit to Building Power and Ground

Application: Nodes with Base Power Units.

The following line cords are available for USA installations where permitted by code:

208 VAC, 30 A rating, National Electrical Manufacturers Association (NEMA)
L21-30P—used with the NEMA receptacle L21-30R

240 VAC, 30 A rating, NEMA L14-30P—used with the NEMA receptacle L14-30R

1. Use the appropriate line cord to connect the Base Power Unit to the 200–240 VAC building
power. The opening on the back panel of the Base Power Unit is 1-inch trade size (1.375
inches) to accommodate 8- or 10-gauge SO three-conductor line cord.

Connecting AC
Service

Stack Line
Cords

FIGURE 2-3. Power Wiring for a Stack
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