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Preface

This manual explains how to install, configure, and load the DECnet Router Server
V1.1 software. More specifically, it explains how to:

e Install the distribution kit on a host system.

¢ Create and modify configuration files for the server software on a host system.
¢ Design and configure local area and multiple area networks.

e Load the software from the host into a Communications Server hardware unit.

e Check that the software is loaded correctly.

Intended Audience

This manual contains information intended for system or network managers responsi-
ble for making server products available on their Ethernets. System managers are
persons responsible for setting up the host nodes that will load the DECnet Router
Server software. The network manager is the person responsible for the local area
network (LAN) as a whole. Where the DECnet Router Server is to serve as an area
router, the network manager is also responsible for the multiple area network.

Structure of this Manual
This manual has six chapters and three appendixes:

Chapter 1 Introduces the DECnet Router Server and describes its various func-
tions, capabilities, and possible hardware and software configurations.

Chapter 2 Explains how to install the DECnet Router Server software on a DECnet
host node.

Chapter 3 Provides guidelines for setting up networks, including Ethernet LANs
and multiple area networks. It includes guidelines for ensuring that area
routing works smoothly.



Chapter 4 Explains how to configure the DECnet Router Server software. It de-
scribes the network and routing parameters associated with the DECnet
Router Server and how you can modify them to suit your needs. It
includes discussion of the area routing parameters you can define to set
up the DECnet Router Server as an area router.

Chapter 5 Explains how to load the software from the host into the Communica-
tions Server hardware unit. It also explains how to check that the soft-
ware is operating properly.

Chapter 6 Explains how to troubléshoot certain problems that can occur when
attempting to load the server. The troubleshooting procedures can be
used by non-technical personnel to isolate faults.

Appendix A Contains a sample line configuration worksheet.

Appendix B Contains sample configuration files and sample installation and loading
procedures as performed from a VMS system and from an RSX system.

Appendix C Contains a summary of the network management (Network Control Pro-
gram — NCP) commands used for loading and maintaining the DECnet
Router Server.

How to Use this Manual

Before installing the DECnei Router Server sofiware, first read Chapters 1, 2, 3, and
4, making sure the entire sequence of steps is understood. Before loading the software,
you may want to change routing parameters to suit the needs of the network. Chapter
4 describes how to do this.

Use Chapter 3 to help you set up a multiple area network properly.
Other DECnet Router Server Document
e DECnet Router Software Management Guide

This manual explains how to use network management commands to control and
monitor the DECnet Router Server. It also describes the tools and facilities avail-
able for testing the server and for analyzing and troubleshooting problems.



Associated Documents

You should be familiar with the manuals for each host system used to install or
manage the DECnet Router Server software. For manual titles and order numbers,
refer to the documentation directory for the operating system.

The Ethernet Communications Server (DECSA) is documented in the following man-
uals:

o Ethernet Communications Server Site Preparation and Planning Guide
e Ethernet Communications Server Installation Guide

e Ethernet Communications Server Operations and Maintenance Guide

You may need to refer to the following manual which describes the Ethernet H4000
component:

e H4000 Installation Sheet (be sure to see the manual that applies to your unit, which
can be 115V or 240V)

Conventions Used in this Manual

Conventions Meaning

Dot Matrix Trre Examples of system input and output are printed in dot matrix type.

Red Print User input in examples is printed in red. Black print is used for system
prompts and displays.

UPPERCASE Uppercase letters indicate that the characters must be entered exactly
as shown. Command keywords can be abbreviated to the first unique
characters.

lowercase italic Variables in command lines are printed in lowercase italic type. The

value is specified by the user.

brackets [] Brackets indicate that the enclosed data is optional. All text not en-
closed by brackets is required. Do not type the brackets when you enter
a command.

braces {} Braces indicate that you must choose one (and only one) of the enclosed
options. Do not type the braces when you enter a command.

The use of ellipses means not all the information that the system would
display in response to a particular command or for a message is shown,
or that not all the information a user would enter is shown.

A symbol with a 1- to 3-character abbreviation indicates that you press
a key on the terminal. For example, refers to the RETURN (car-
riage return) key.

The expression refers to a control character keying sequence. The
key labeled CTRL and the appropriate character key should be pressed
simultaneously.

Xi






1

Introducing the DECnet Router Server and Ethernet

This chapter introduces the DECnet Router Server and explains concepts you need to
understand to install the product.

1.1 What Is the DECnet Router Server?

The DECnet Router Server is one of a set of Digital software and hardware products,
called communications servers, that extend the resource sharing and communica-
tions capabilities of the Ethernet LAN. The DECnet Router Server runs in Digital’s
Ethernet Communications Server hardware unit, which connects directly to the Eth-
ernet. The DECnet Router Server allows communications between nodes on the Eth-
ernet LAN and nodes located off the LAN. It performs DECnet adaptive routing
functions for the nodes on the Ethernet.

The DECnet Router Server connects to nodes located off the Ethernet LAN by using
synchronous and asynchronous point-to-point lines. It can support up to 16 synchro-
nous lines, or 32 asynchronous lines, or various combinations of the two types of lines.
The DECnet Router Server can support routing to 1022 other nodes, routing and/or
end nodes. It can support routing to 32 routing nodes on a single Ethernet. The
maximum number of nodes addressable by the DECnet Router Server depends on the
number of lines that you configure. See Section 1.2.1.

In a multiple area DECnet network, the DECnet Router Server supports routing to 62
other areas, each containing up to 1023 nodes. An area is a group of nodes forming a
subnetwork. A multiple area network is a large network partitioned into areas. The
areas are linked by area routers such as the DECnet Router Server. Section 1.5 further
discusses area routing and multiple area networks.



The adjacent nodes located off the Ethernet (and with which the server can communi-
cate) may be any of the following:

® DECnet Router Servers or Phase IV DECnet routing nodes on other LANs.

The DECnet Router Server permits the systems on the Ethernet LAN to access
nodes on other Ethernet LANs located in the same vicinity or at a distance (con-
nected by modem). In multiple area networks, the remote routing nodes can be level
1 or level 2 routers. A level 1 router routes data within a single area only. A level 2
router, such as the DECnet Router Server, can route between areas. In single area
networks, all routers are level 1 routers.

® Remote Phase III or Phase IV DECnet routing nodes in a wide area network.

The DECnet Router Server permits the systems on the Ethernet LAN to access
nodes on wide area networks. Again, the remote Phase IV DECnet routing nodes
can be level 1 or level 2 routers. If the remote node is in a different area than the
DECnet Router Server node, the remote node must be a level 2 router.

¢ Remote Phase III or Phase IV nonrouting nodes {end nodes), such as DECnet-RT or
DECnet/E.

The DECnet Router Server permits the systems on the Ethernet LAN to access end
nodes remote from the LAN (connected by modem).

T oanal Dhcon TIT vundan
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The DECnet Router Server permits the systems on the Ethernet LAN to access end
nodes located in the vicinity of the LAN.

Figure 1-1 shows a DECnet Router Server, RTRDEV, with three point-to-point lines
connected to other DECnet Phase IV and Phase III routing nodes and end nodes. The
Phase IV DECnet node CENTER is another level 2 router (an “L2” in figures always
indicates a level 2 router). RTRDEV and CENTER form a link between areas 2 and 3.
Within area 3, RTRDEV routes messages between the host nodes on the Ethernet and
nodes ABLE and CANE. To route messages to nodes in area 2, RTRDEV sends them
to CENTER. Each node on the local Ethernet can access any nodes on the remote
networks.

To enable message routing to nodes located off the Ethernet LAN, end nodes con-

nected directly to the Ethernet must use a DECnet Router Server or another Phase IV
routing node connected to the same Ethernet.

1-2 DECnet Router Software Installation Guide
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Figure 1-1: A DECnet Router Server with Three Point-to-point Lines

The DECnet Router Server provides Phase IV adaptive routing capabilities. It keeps a
routing database that contains regularly updated information about the status of all
destination nodes in the network and about the status of the communications paths
between these nodes and itself. When the DECnet Router Server receives data from a
‘source node, it checks its routing database and forwards the data to the destination
node along the least costly path. (The system or network manager sets a cost value for

Introducing the DECnet Router Server and Ethernet
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Figure 1-2: Two DECnet Router Servers Used in Conjunction on One Ethernet



each link. The cost of a path between a source and destination node is the total of the
costs of the links along the path.) The DECnet Router Server uses the updated
information in its routing database to adapt routing paths to changing network condi-
tions. For example, when a node along a path becomes unavailable, the DECnet
Router Server will route messages along another path.

Phase IV routing capabilities include all those of Phase III routing (including compat-
ibility with Phase IIT), plus additional support for RSX and VMS nodes and for other
communications server products on the Ethernet, and support for area routing, as
described in Section 1.5. Phase IV routing capabilities also allow network manage-
ment functions to be performed over the Ethernet, as explained in Section 1.3.

In summary, the major benefits of the DECnet Router Server are:

® The DECnet Router Server allows you to configure a large number of nodes on an
Ethernet as end nodes. The DECnet Router Server provides the routing functions
for these nodes. Thus, these Ethernet nodes can then share communication lines to
nodes on and off the Ethernet without burdening intervening host nodes with rout-
ing responsibilities. Furthermore, these nodes are not burdened with the logical link
connection processing required for remote communications. This also frees up the
processing load of the host nodes on the Ethernet.

¢ Because the connection of the Ethernet nodes to nodes off the Ethernet LAN is
through the DECnet Router Server, a unit that is dedicated solely to routing, you
can realize greater network access and reliability. When connections must be made
through a timesharing system, which is subject to conflicting demands and variable
up time, network reliability is not optimal.

* You can increase the size of the network easily because adding new lines does not
increase the routing load on other nodes.

¢ The DECnet Router Server supports area routing. Area routing allows you to config-
ure a very large network and increases the efficiency of a large network.

Thus, the DECnet Router Server is valuable if you have an Ethernet requiring numer-
ous connections to end nodes and routing nodes located off the Ethernet. The routing
nodes can be on another Ethernet, in a wide area network, or another area of a
multiple area network. If there is heavy network traffic between the Ethernet nodes
and remote nodes, you might consider configuring two or more DECnet Router
Servers to split the load. For example, if you have 335 nodes on an Ethernet requiring
extensive communications with nodes on another Ethernet or on a wide area network,
more than one DECnet Router Server may be required to handle the load efficiently,
as shown in Figure 1-2, where DECnet Router Servers RTRSV1 and RTRSV2 share
routing for Ethernet A.

Introducing the DECnet Router Server and Ethernet 1-5



1.2 The Communications Server Hardware Configuration

Digital provides a general purpose, table top unit that supports the DECnet Router
Server software and other Digital server products. This unit, called the Ethernet
Communications Server hardware unit, contains a power and cooling system and can
be used in any typical office or computer room. The Communications Server is cus-
tomer-installed and easy to maintain. (See the Ethernet Communications Server
Installation Guide and the Ethernet Communications Server Operations and Mainte-
nance Guide.)

Figure 1-3 shows the Communications Server hardware unit.

TWO010

Figure 1-3: An Ethernet Communications Server Hardware Unit
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The hardware unit contains an intelligent Ethernet controller, called the Ethernet to
Unibus Network Adapter (DEUNA). The DEUNA provides the interface between the
Ethernet Communications Server system and the Ethernet. The hardware unit con-
tains line cards that provide the interface between the DECnet Router Server and
the nodes that are connected by the point-to-point synchronous and asynchronous
lines. The line cards connect to an intelligent controller within the hardware unit,
called a Protocol Assist Module (PAM), that provides access to server memory and
that implements line control and error recovery procedures. The PAM implements
the Digital Data Communications Message Protocol (DDCMP) for communications
over the point-to-point lines on the DECnet Router Server. The Ethernet Communi-
cations Server can have up to two PAMs. Each PAM can support up to 8 line cards.

1.2.1 Line Configurations

The types of line cards supported by the DECnet Router Server product are:

DCSAX-LA (M3100) A one-line synchronous line card that supports full or half du-
plex transmission at speeds up to 19,200 bits per second over EIA RS-232C/CCITT
V.24 lines.

DCSAX-LB (M3101) A one-line synchronous line card that supports full or half du-
plex transmission at speeds up to 500,000 bits per second over CCITT V.35 lines.

DCSAX-LC (M3102) A two-line asynchronous line card that supports full duplex
transmission at up to 19,200 bits per second over RS-232-C/V.24 lines.

Figure 1-3 shows both synchronous and asynchronous line cards.

The Ethernet Communications Server hardware unit supports a variety of line config-
urations. The aggregate bandwidth of the lines on the unit must be less than 500,000
bits per second for one PAM, or 1,000,000 bits per second for two PAMs. Calculate the
aggregate bandwidth by taking the sum of the maximum line speeds. The maximum
line speed is defined as the fastest clock rate at which the number of devices specified
can be driven under control of the DECnet Router Server. For example, a one-PAM
unit can support up to eight high speed synchronous lines (DCSAX-LB) each at a
maximum of 56,000 bits per second. Optionally, the unit supports one high speed
synchronous line at 500,000 bits per second for interconnection of two Ethernets. It
also can support two high speed synchronous lines at 250,000 bits per second.

A two-PAM unit can support up to 32 asynchronous lines or 16 synchronous lines. The
maximum configuration assumes each line operates at a maximum of 19,200 bits per
second. ’
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You can mix asynchronous and synchronous line cards within the constraints men-
tioned above. One PAM can handle a maximum of 8 synchronous lines, or 16 asyn-
chronous lines. For a mix of synchronous and asynchronous lines, the PAM can
handle a maximum of somewhere between 8 and 16 lines. For every synchronous line
(card) on a PAM, the maximum number of asynchronous lines is decreased by two.
For example, if you choose to include three synchronous lines on a PAM, then the
maximum number of asynchronous lines for the PAM decreases from 16 to 10. The
maximum number of lines in this configuration is 13.

Table 1-1 shows the maximum number of communication lines supported by the
DECnet Router Server. The aggregate bandwidth is indicated in kilobits per second
(Kbps). For more information on configuration and performance of the DECnet
Router Server, see the Software Product Description. The Software Product Descrip-
tion also lists the supported devices to which the server line cards can be connected.

Table 1-1: Line Configurations

Line Speed Number of lines Aggregate
Bandwidth

19.2 Kbps 32 asynch 307.2 Kbps per PAM

19.2 Kbps 16 sync 307.2 Kbps per PAM

56 Kbps 8 sync 448 Kbps

250 Khps 2 sync 500 Kbps

500 Kbps 1 sync 500 Kbps

Because of routing database restrictions, a server with 16 synchronous lines or 32
asynchronous lines will support routing in an area containing as many as 400 nodes. A
server with up to 8 synchronous lines or 16 asynchronous lines supports routing in an
area containing 1023 nodes (one of which is the server itself). Because of these limita-
tions, the distribution kit for installation comes with three system images. Based on
your installation, the appropriate image will be copied from the kit, as explained in
Chapter 2. Table 1-2 summarizes the three software configuration options. Each
option supports routing to other areas. The maximum area size includes the server
node.

Table 1-2: Software Configuration Options

Maximum Lines Maximum Area Size
8 synch only 1023

8 synch/16 asynch 1023

(or mix)

16 synch/32 asynch 400

(or mix)
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The Communications Server supports modem control and modem monitoring so that
you can include dial-in or leased lines on your server. The Ethernet Communications
Server Site Preparation and Planning Guide lists the supported modems and cou-
plers. High speed lines require a modem or modem eliminator.

See the Software Product Description for more detail on the hardware options.

While the Communications Server is running, you can remove a line card or replace a
line card with an identical line card without disrupting communications on the other
lines. However, you cannot add a line card to a slot that was empty during initializa-
tion. You must reload the server for the added line to operate. The Software Product
Description describes other restrictions for configuring line cards.

1.2.2 Front Panel Switches, Buttons, LEDs and Displays

The front panel of the Communications Server contains a digital display, several fault
indicator LEDs (light-emitting diodes), an OFF/ON/LOCK switch, a START button,
a TEST button, and POWER and RUN lights, as shown in Figure 1-3. Chapter 5
explains the uses of the front panel LEDs, switch, and buttons for loading the soft-
ware. When the software is operating normally, the digital display periodically shows
the 4-digit DECnet node number associated with the Communications Server and
also displays a cyclic pattern indicating that the software is running.

1.2.3 Hardware Self-diagnosis

The Communications Server hardware provides automatic self-diagnosis at startup.
Self-tests check the hardware unit’s connection to the Ethernet network, making sure
there are no hardware faults that can prevent loading of the software from the loading
host. The diagnostics use the digital display and LEDs to report the status of any
failed hardware.

A longer, more thorough self-test is also available. When the test completes, the
Communications Server displays its 12-digit Ethernet hardware address (see the
DECnet Router Software Management Guide). You can load a diagnostic software
system to check thoroughly the integrity of all hardware components and to run
repair-level diagnostic tests.

NOTE -

The DECnet Router Software Management Guide describes these
diagnostics. The diagnostics are explained in depth in the Ethernet
Communications Server Operations and Maintenance Guide.
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1.3 Using Hosts to Load and Maintain the DECnet Router Server

You can use host nodes on the Ethernet to perform standard network management
functions involving the DECnet Router Server, such as down-line loading the software
or performing loopback tests. Most nodes on a LAN can act as a host node for the
DECnet Router Server. A host node is a multi-function DECnet implementation that
has disk storage facilities. You can set up one or more host nodes as loading hosts.
Loading hosts are nodes you can use to down-line load the software across the Ether-
net to the Communications Server hardware unit. You can use any of the following
host systems:

¢ RSX-11M
¢ RSX-11M-PLUS
e VAX/VMS

Each of these systems must be running Phase IV DECnet and must be located on the
same Kthernet as the server. For supported version numbers of host system software
and DECnet software, see the Software Product Description for the DECnet Router
Server. A host must have a magnetic tape drive or RL02 disk drive to read the
distribution media. Also, the host system should have 2700 blocks of disk space to
store the DECnet Router Server software for subsequent down-line loading. For in-
stallation of the software, VMS hosts should have 5000 blocks of disk space. After
installation, 2700 blocks is sufficient. RSX-11M and RSX-11M-PLUS host nodes

must support multiuser protection and have access verification support.

Any one of these hosts can be used for receiving up-line dumps of the server’s memory
after a crash and for receiving event logging messages generated by the server node. (A
host should have 1024 disk blocks available for each dump.) The host currently
designated for these purposes is called the DECnet Router Server’s maintenance
host. Normally the maintenance host is the host that loads the server software. If the
DECnet Router Server is reloaded by another host, then the new loading host be-
comes the maintenance host. You can choose a host other than the loading host to act
as the server’s maintenance host, but this is not recommended. In addition, you can
set up other hosts, called backup hosts, to serve as the maintenance host whenever
the initial maintenance host is not available. You designate the'maintenance host and
backup hosts during installation of the software.

From Phase IV hosts logically connected to the DECnet Router Server, you can issue
commands for execution remotely at the server to display status and error informa-
tion, to control the operation of the server software, and to test network operation.
Appendix C contains the command formats. The DECnet Router Software Manage-
ment Guide describes these commands in further detail.
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1.4 LAN Addressing

As system or network manager, it is important that you understand how nodes are
addressed on an Ethernet. With Phase IV DECnet software, a node on an Ethernet,
such as the DECnet Router Server node, can access a very large number of nodes on,
and remote from, the same Ethernet. To take advantage of the larger network size
and Ethernet’s high speed data link, Phase IV DECnet software uses an efficient
addressing scheme for sending messages to other nodes. It can address either a spe-
cific node or a pre-defined group of nodes on an Ethernet LAN.

An Ethernet node can send a message to a group of nodes on the LAN by using what is
called an Ethernet multicast address. The message is sent simultaneously, in one
transmission, to each node identified by that multicast address. The multicast ad-
dress is used by the network software for control messages, such as routing control
messages. The address is not used for user data. Certain network management opera-
tions involving the DECnet Router Server use the Ethernet multicast address. For
example, some loopback tests done over the Ethernet send a loop request to the
Ethernet multicast address. The first node on the Ethernet to respond will loop the
test data back. See the DECnet Router Software Management Guide for further
details. As another example, the multicast address is used by the DECnet Router
Server for requesting potential loading nodes on the Ethernet to down-line load the
software, as explained in Chapter 5.

To send a message to a specific node on the Ethernet, the network software uses either
the node’s Ethernet hardware address or its extended DECnet node address. The
network software uses the Ethernet hardware address before DECnet software is
loaded on the node. The Ethernet hardware address is a unique address permanently
associated with each controller hardware interface (Digital or non-Digital) on the
Ethernet. The address consists of twelve hexadecimal digits, represented in six pairs
that are separated by hyphens (for example, AA-00-03-00-01-23). You need to spec-
ify the Ethernet hardware address of the DECnet Router Server when setting up the
down-line load database on any host that will load the server, as explained in Chapter
2. To find out the Ethernet hardware address for your server, see Section 2.1.

The network software uses the node’s extended DECnet node address after DEC-
net software is loaded on the Ethernet node. The extended DECnet node address is
set up by controller software by appending the node’s 4-digit (hexadecimal) DECnet
node address to a constant 8-digit (hexadecimal) number (AA-00-04-00) that identi-
fies the node as a Digital Ethernet node. For example, if the 4-digit node address is
3B-04 (corresponding to the decimal node number of 59), then the extended DECnet
node address becomes AA-00-04-00-3B-04. If area routing is implemented, node
addresses must include the area number, a decimal integer indicating the area in
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which the node is grouped. For example, if the node with node number 59 is in area 2,
its node address would be 2.59. The extended DECnet node address would be
AA-00-04-00-3B-08. (The top six bits of the last two hexadecimal digits indicate the
area.) Section 1.5 includes more information on addressing nodes in multiple area
networks.

NOTE

Single area networks use area 1.

To find out the extended DECnet node address of your server, see the DECnet Router
Software Management Guide.

The 12-digit Ethernet address that the network software is currently using to address
a node is called the node’s Ethernet physical address. Thus, initially a node’s
Ethernet physical address is its Ethernet hardware address. After DECnet software is
loaded on the node, its physical address becomes the node’s extended DECnet node
address. The physical address reverts to the hardware address only when the node is
powered off and powered up again. In this case, the network software uses the node’s
hardware address until the DECnet software is reloaded on the node.

When running certain circuit loopback tests, you may have to specify a node’s Ether-

net physical address, as explained in the DECnet Router Software Management
Guide. You must use the proper address (hardware or extended DECnet).

However, once an Ethernet node becomes a running DECnet system, you will seldom
need to use the node’s Ethernet physical address to identify it. When using network
management commands, you can identify the node by using the node’s DECnet node
name (or its DECnet node address), providing the node’s Ethernet hardware address
is defined in the down-line load database of the node at which you are issuing com-
mands.

1.5 Area Routing

Phase IV DECnet supports an increased network size. In a single area network, Phase
IV DECnet increases the maximum size from the 255-node limit of Phase III DECnet
to a 1023-node limit. Furthermore, a multiple area network can contain up to 62
areas, each with up to 1023 nodes. The network manager can partition a large network
into areas to add a second, higher level of routing to your network. Figure 1-4 shows a
multiple area network.

The first level of routing, level 1 routing, is the standard routing within a single area.
The second level of routing, level 2 routing, is routing between areas. All routers
within a particular area can route data within that area. Level 2 routers, such as the
DECnet Router Server, can also route data to and from other areas. Each area must
have at least one level 2 router to connect to other areas.
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When a level 1 router receives data destined for a node in another area, it uses level 1
routing to send the data to the nearest node within its own area that performs level 2
routing. Referring to Figure 1-4 as an example, suppose node GIANT in area 6 wants
to send data to node MOZART in area 5. When the level 1 router node QBACK
receives the message, it routes the data to CROWN, the closest level 2 router. In turn,
CROWN uses level 2 routing to forward the data to a level 2 router in area 5, which in
this case is node TWORT. Then node TWORT routes the data by level 1 routing to
node MOZART. Notice the level 2 routers APEX, CROWN, and TWORT, form a
subnetwork to link the three areas shown in the figure.

If area routing is not implemented for a network, the whole network is considered a
single area with the default area number 1. Thus, in a network not divided into areas,
the DECnet Router Server and other routers perform level 1 routing only. Node
addresses do not have to include an area number prefix.

The DECnet Router Server automatically takes on the area number of its loading
host. You can change the area number at any time. Section 3.3.2.1 explains how to
define the area number for the server.

In summary, besides allowing you to configure very large networks, area routing
provides the following advantages:

¢ Increases the efficiency of a large network, even if it contains less than 1023 nodes.

Setting up a multiple area network reduces routing traffic in the network by res-
tricting routing overhead between areas to the level 2 routers. Level 1 routers only
exchange routing information about nodes in their own area.

e Allows different organizations to manage their nodes separately within a large net-
work.

e Makes it easier to merge existing networks.

The nodes do not have to be renumbered. An area number is added to the number
of each node to keep their unique identification.

¢ If a portion of the network is unstable and generating many routing update mes-
sages, then area routing can reduce the routing overhead for the rest of the network.

e If a network has less than 1023 nodes and many of these are Phase III DECnet
nodes, which have a maximum address limit of 255, then area routing can increase
the efficiency of the network as a whole. The DECnet Router Server and other level
2 routers can support a maximum node number of 1023. Assign to each area those
Phase III nodes that need to talk to each other most. Let each area consist of at
most 255 nodes so that each Phase III node can address every other node in its area.
Section 3.3.2.2 provides further guidelines for setting up networks that include both
Phase III and Phase IV nodes.
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Figure 1-4: A Multiple Area Network

1-14 DECnet Router Software Installation Guide



1.6 Ethernet LAN Concepts

This section defines some Ethernet LAN concepts and terms that you need to know
for installing the DECnet Router Server. A LAN is a high speed data communications
network that serves a single building or a limited geographical area, such as an
industrial complex or college campus. The Ethernet physical channel is a coaxial
cable. Figure 1-5 shows a simple Ethernet LAN configuration and identifies some of
the hardware components you may need to work with,

ETHERNET CABLE

]

e
1T T (1

NODES

TRANSCEIVER &
CABLE TAP

ETHERNET CONTROLLER TWO012

Figure 1-5: Example of an Ethernet Local Area Network Configuration

A node is connected to the cable by a cable tap, transceiver, and an intelligent
Ethernet controller; for example, the DEUNA.

Each node on the Ethernet receives only those messages addressed to that node, and
does not have to route messages to other nodes. As a result, communications are not
hampered by the delay and additional processing that would be needed if messages
had to be retransmitted at each intervening node, and all nodes are relieved of net-
work control responsibility at this level.
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The way an Ethernet LAN is structured means that network operation remains highly
stable and reliable, uninterrupted by any of the following events:

® Node failures (unless the node is a routing node providing the only path between
two or more nodes)

® Powering nodes on or off (however, momentary interrupts may occur when
transceivers are connected or disconnected)

e Connecting or reconnecting nodes at any point on the Ethernet

The Ethernet LAN structure thus offers great flexibility in a changing work environ-
ment.
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2

Installing the DECnet Router Server Software

To install the DECnet Router Server, choose a Phase IV DECnet RSX-11M,
RSX-11M-PLUS, or VAX/VMS host node directly connected to the Ethernet to serve
as the loading host. RSX hosts must support multiuser protection in RSX and access
verification in DECnet-RSX. In a multiple area network, choose a host node in the
same area as the DECnet Router Server.

NOTE

This manual uses the term server software to mean the DECnet
Router Server software used with the Ethernet Communications
Server hardware unit.

The manual also uses the term server node to mean the DECnet
Router Server node.

The steps for installing the software vary depending on the type of loading host you
choose. Section 2.2 explains these steps for a VMS host, and Section 2.3 explains
them for an RSX host. Chapter 5 describes how to load the software and check that it
works, and how to copy the installation files to another host system.

The procedure for installing the software is automated. Briefly, it does the following:

1 Creates an account and directory on the loading host (if these have not already
been created for a previous server node installation).

2 Copies files from the distribution medium into appropriate locations on the host.
The configuration files and command files are copied to the newly created account
on the host, and all other files are copied to SYS$SYSTEM
(SYS$SYSROOT:ISYSEXE]) on a VMS host or to NETUIC (or to any special
server UIC you choose) on an RSX host.
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3 Sets up the DECnet database relating to the server node on the loading host
system. This database describes the parameters necessary to load the software
into your Communications Server hardware unit and, in event of a crash, to
receive a dump of server memory. (This database is also referred to as the down-
line load and up-line dump database.)

4 Sets up the network configuration file. This file sets up software network parame-
ters used by the server. You define a list of backup hosts for the DECnet Router
Server and passwords used to access the server node from other nodes in the
network. A backup host is a substitute for the server’s host, used for receiving
event messages or up-line dumps whenever the main host is unavailable. Backup
hosts can serve as alternate loading hosts, too.

5 Sets up the router configuration file, which defines information for the DECnet
Router Server’s routing database and network components. A predefined file,
supplied with the distribution kit, is used unless you want to tailor it to suit your
configuration. Chapter 4 explains how to tailor the file.

After installing the software on the host, you can edit the configuration files at any
time. Changes take effect when you reload the server software. You can prevent
unauthorized users from changing, deleting, or copying the configuration files, as
explained in Section 5.5.

Oplionally, you may wish to configure more than one DECnet Router Server in your
network. To do so, run a separate, complete installation procedure for each server.
With each installation, you will build a unique down-line load database and network
configuration file. After installing each server, edit where necessary its router configu-
ration file. Much of the software can be shared on the loading host by all the servers.
For example, the loading host needs only one copy of the loadable diagnostics image
(LDI).

DECnet Router Servers having different line configurations may need different sys-
tem images as well as different installation checkout command files. (The installation
procedure generates one of three system images, depending on the number of lines on
the server.) Those servers with similar line configurations can use the same system
image and installation checkout procedure.
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2.1 Preparing to Install the DECnet Router Server Software

Before installing your DECnet Router Server, you should know the installation
parameters. These parameters should have been established in accordance with the
network manager and Digital representatives. These parameters are recorded on a
hardware data worksheet provided with the Ethernet Communications Server Site
Preparation and Planning Guide. This worksheet, called the line configuration
worksheet, lists much of the DECnet Router Server information that you will need for
installing the software. Appendix A presents a sample line configuration worksheet.
Section 4.2.2 explains how to identify server lines.

If the installation parameters have not already been discussed with a Digital represen-
tative, then you must:

* Understand the topology of an existing network.

Adding the DECnet Router Server node to a network affects the routing parameters
in other nodes in the network. The system/network manager should know how to
modify these routing parameters. The maximum address parameter (defining the
largest number of nodes that can be addressed by any node) may need to be
increased. Also, if by adding the DECnet Router Server, the maximum number of
broadcast routers is exceeded, then the maximum broadcast routers parameter
should be increased. (A broadcast router is a routing node on the same Ethernet as
the node.)

If the DECnet Router Server is to support area routing, you should understand the
area routing concepts and parameters discussed in Sections 3.3 and 4.3.1.

¢ Know how to determine a priority list for backup hosts.

Backup hosts at the top of the list would normally be reliable systems on the
network that are usually up and running, not heavily burdened, and having ade-
quate disk space for an up-line dump (about 1100 disk blocks).

¢ Know how to assign a node name and node address to the server node.

The system/network manager is responsible for coordinating with the system mana-
gers of other nodes to ensure that all node addresses are unique and that routing
control parameters provide for efficient data flow through the network. The
system/network manager should also ensure the uniformity of assumptions about
network parameter settings such as circuit cost, buffer sizes, and maximum cost and
hops. In multiple area networks, the system/network manager is responsible also for
coordinating with the managers of other areas to ensure uniformity among area-
related network parameters.
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After you meet the conditions described above, do the following before you install the
server software:

e Make sure the Communications Server hardware unit has been installed (see the
Ethernet Communications Server Installation Guide).

e Know the DEUNA 12-digit Ethernet hardware address. This is the unique address
associated with the DEUNA that connects your server to the Ethernet. This address
uniquely identifies the Communications Server. The installer of the hardware
should have recorded the address on back of the front panel cover and on the line
configuration worksheet.

You can make the hardware unit display this address. With the TEST button in the
OUT position, push the START button. When the digital display on the front panel
starts blinking, push the TEST button. After about five seconds, the 12-digit ad-
dress will be shown on the display, four digits at a time, left to right, in three
phases. The DECnet Router Software Management Guide shows how the address is
displayed. The address is also displayed when you run the long self-test for the unit.

® Back up the distribution kit before changing any of the configuration files. If prob-
lems arise with a modified configuration, you may want to try loading the software
with copies of the original configuration files to see if the DECnet Router Server
operates successfully that way. n

The remainder of this chapter describes how to install the DECnet Router Server.
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2.2 Installing the Server Software on a VMS Host

This section describes the automated procedure for installing the DECnet Router
Server software on a VMS host. To install the DECnet Router Server, your VMS
loading host must have at least 5000 blocks of disk space available. Once the software
is loaded and running in the hardware unit, make sure at least 1100 blocks are
available on the host for receiving each up-line crash dump.

NOTE

VMSINSTAL automatically purges files on the loading host. If you
wish to keep server files that were copied to the host during previous
server installations, rename those files before invoking VMSINSTAL.

Invoke VMSINSTAL from the system manager’s account or SYS$UPDATE to install
the software from the distribution kit into the loading host, to set up the DECnet
database for the server on the loading host, and to set up the configuration files.

The automated procedure for installing files on a VMS host requires little involve-
ment beyond answering questions displayed while the procedure (VMSINSTAL)
runs. Where applicable, the questions display default answers within brackets; for
example, [UNA-0]. To answer a question with the default (for example, to answer
UNA-0 where a question displays [UNA-0]), press GED. Ranges of values that you can
enter are indicated within parentheses and are separated by a colon. For example,
(0:16) indicates you can enter a number between 0 and 16 inclusive.

If you wish to see explanatory text for any question in the procedure, respond with a
question mark (?). After the text is displayed, the question will be repeated.

Note that the explanation of VMSINSTAL below deals with the simplest case; it may
ask other questions depending on your configuration and the products already in-
stalled. Refer to the Guide to VAX/VMS Software Installation and the Guide to
Networking on VAX/VMS for more on how VMSINSTAL works.

To install the distribution kit on your VMS host, log into the SYSTEM account and
enter the following command:

$ @SYSSUPDATE:VMSINSTAL CSVRTR device-id

where device-id identifies the device on which the distribution kit is mounted.
CSVRTR is the label of the distribution kit for the DECnet Router Server. The
procedure displays the following text (substituting the real date and time for the
italics shown below).

UAX/YMS Software Product Installation Procedure U4,0

It is date at time.
Enter a auestion mark (%) at any time for help.
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The following warning messages might be displayed. You can ignore them. The proce-
dure will prompt you for continuing the installation. Answer Y (yes).

AUMSINSTAL-W-DECNET» Your DECvet networK is up and running.
AUMBSINSTAL-W-ACTIVE, The following Processes are still active:

+
+

+

* Do vou want to continwe anvway [NOI17?

The procedure will then prompt you for checking your backup. Answer Y (yes) if your
backup is in place.

¥ Are vou satisfied with the bacKup of vour svstem disk [YESI?

Please mount the first volume of the set on device-id:

VMSINSTAL displays this request if your distribution kit is on a magnetic tape.
Mount the volume on the drive that you specified above. When you have mounted the
volume, answer YES to the following question:

* Are vou ready?

The procedure displays:

ZMOUNT-I-MOUNTED» CSURTR mounted on device-id:.
The following products will be Processed:
CSVRTR V1.1
Bedinning installation of CBVURTR Wi.1 at time
TUMSINGTAL-T-RESTORE s Restoring product saveset A.v..
Router Server V1,1 installation Procedures.

The following set of auestions asks vou for information used to
set up the account which will ke used to install the Router
Server software.

* Device for the account [dev:l:

Specify the device where you want the account located. The default device is the
running system root device or whatever device you specify as the root for the
VMSINSTAL installation.

* UIC for account L[O14:0017:
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Use a suitable account.

* How many s¥nchronous lines will be confidured (0:16) [8B1:
* How many asvnchronous lines will be configured (0:32) [0O1:

VMSINSTAL uses your answers to these questions to determine which of three sys-
tem images will be copied to the loading host:

1 CSVRTR.SYS - 8 line maximum configuration

Supports a single-PAM hardware configuration with up to eight synchronous
lines. The system image supports routing for a network of up to 1023 nodes. If you
respond to the first question above with a number of eight or less, and you respond
to the second question with 0 (or a @ED), this image will be generated for your
server node.

2 CSVRTRI6L.SYS - 16 line maximum configuration

Supports a single-PAM hardware configuration with up to 8 synchronous lines, 16
asynchronous lines, or some combination of both. If your configuration includes
both synchronous and asynchronous lines, the maximum number of each type of
line decreases. The image will support routing for a network of up to 1023 nodes.

3 CSVRTR32L.SYS - 32 line maximum configuration

Supports a dual-PAM hardware configuration with up to 16 synchronous lines or
32 asynchronous lines, or some combination of both. The image supports routing
for a network of up to 400 nodes.

After you respond to the two questions, VMISINSTAL displays the text below, repeat-
ing the number (m and n) of each type of line that you specified and indicating the
maximum configuration being generated (the maximum is denoted by p, which can
be either 8 or 16), as based on your responses.

You have chosen m synchronous andn asynchronous lines., The svystem
confiduration that will be denerated will allow up to p line cards.

There are 2 lines per asvnchronous live cardor 1 live Pper svnchronous
line card, If vou wish to add lines to vour Router at some later time:
vouu should rerun this procedure to denerate the approrpriate s¥stem.

If there is already an account named PLUTOs vou will receive a
warnind messade which vou may idnore.

LUMSINSTAL-I-ACCOUNT s This installation creates anaccount named PLUTO.
user record successfully added
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VMSINSTAL has added an account with user name PLUTO to the accounting file.
The DECnet Router Server’s configuration files will reside in this account.

Installing Router Server Y1l,1 files,
Router Server V1,1 files installed,.

The imades and command files of Router Server Y1,1 have been
restored to diskK, The next step in the installation is to
set urp the host database.

The DECnet Router Server software image and other .SYS files have been copied to
SYS$SYSTEM (SYS$SYSROOT:[SYSEXE]). Command files and configuration files
have been copied to the PLUTO account in the directory (UIC) on the specified
device. The command procedure now prompts you for parameters to be used by the
loading host to down-line load the software and to receive up-line dumps of the server
memory.

This command Procedure defines the database on vour UMSE host
which allows vou to down-line load the server software and
to receive an up-line dump of the server memory after a
crash,

This procedure can ortionally execute the NCP command file.

VMSINSTAL uses yOur answers to the folluwms group of qucata(‘um to set up a
command file that, when executed, creates the permanent DECnet database for the
server. The DECnet database for the server is kept on the loading host and contains
information that the loading host uses to load the software into the Communications
Server hardware unit and to receive an up-line dump if the server crashes. The
command file contains NCP DEFINE NODE commands. By default, the NCP com-
mand file is named server-node-id.COM, where server-node-id is the node name that
you specify in the first question below. More explanatory text and a sample NCP
command file follow this group of questions.

* Server node-id (1-B6 chars) L1

Answer with the name you have chosen for the server node. A node name is a string of
up to six alphanumeric characters, with at least one character being alphabetic.

¥ Server node number (1 - 1023) L1

Answer with the node number you have chosen for the server node. If your server is in
a multiple area network, its node address automatically takes on the area number of
its maintenance host. You specify the maintenance host below. Section 3.1.1 discusses
how nodes are identified in single area and multiple area networks.

* Hardware address (12 hex-digits) [ 1
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Answer with the 12-digit Ethernet hardware address of the server. This is the perma-
nent, unique address assigned to the Ethernet UNA controller for the server node.

Specify the address as a string of 12 hexadecimal digits, with each pair of digits
separated by a hyphen. For example, AA-BB-CC-DD-EE-FF.

% Mainterance host (1-B chars) [ loading-host-id 1

Answer with the name of the node that will be the maintenance host for the server
after it is loaded. If your server is in a multiple area network, the maintenance host
should be in the same area as the server. This host collects events generated by the
server and receives an up-line dump of server memory if the server crashes. The
default host is the loading host. Digital recommends that you use the default initially.
You can change the maintenance host at a later time by executing the NCP SET
EXECUTOR command at the server, as explained in the DECnet Router Software
Management Guide. You can also change the host by specifying another host when
you load the server with the NCP LOAD command. See Appendix C.

*¥ Service circuit (UNA-n) [UNA-0O]

Answer with the UNA circuit used on the host to connect to the server.

* Service Password (1-16 hex didits) [O]

This password protects the server from being loaded inadvertently. Anyone wanting
to load the server by command must supply this password. It must match the UNA
password defined in the server’s network configuration file. VMSINSTAL automati-
cally defines a matching UNA password in the file.

NOTE

For security reasons, you may choose not to define the service pass-’
word in the down-line load database, but to define the UNA password
in the network configuration file. In this way, anyone wishing to load
the server must specify the password with the LOAD or TRIGGER
command, as explained in Chapter 5. To define the UNA password in
the network configuration file, edit the file as explained in Chapter 4.

¥ Store file (YES or NO) [YES]
The NCP configuration file may be stored for later use, executed now, or both. If you

want to store the file, answer YES; otherwise, answer NO. If you answer YES, you are
asked the following two questions:

¥ File name (1-12 chars) [server-node-id.COM1
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- Server node-id (1-6 chars) [ ] tRTRDEVEED
_ Server node number ( 1 10Z23) L1 1346
- Hardware address (12 hex-digits) L ]
- Maintenance host (1-B) chars) [HOST11 : RET
_ Service circuit () LUNA-0] : RED
_ Seruvice pPassword (1-8 hex didits) [0l : FEFE®ED
_ Store file (YES or NO) [VYES] : RED
- File name (1-12 chars) [RTRDEV.COM] : RED
. Storade directory ( ) [SYS$SYSROOT:[PLUTOI] : RED
Creating file SYS%SYSROOT:[PLUTOIRTRDEY.COM
Execute file (YES or NO) INOJ tYESQRED
HOST1 HOST2 HOST3
UNA-O
RTRDEV
TWO014

Figure 2-1:

tAA-D0-03-00-00-806

Setting up the DECnet Database for the Server on a VMS Host



Answer with the name for the NCP command file.

* Storage directory ( ) [5¥S$5YSRO0OT:[PLUTOL]

Answer with the name of the directory on which you want the file stored. The default
directory is the root into which you are installing the DECnet Router Server software.

The following message is displayed when you store the NCP command file:

Creatindg file dev:Ldirs PLUTOlserver-node-id.COM
* Execute file (YES or NO) [YES]

Answer YES if you want to execute the NCP command file now to set up the DECnet
database for the server on the loading host. Answer NO if you want to execute the file
some other time. Do not answer NO if you have not stored the NCP configuration file.
If you answer YES, you will see the following two paragraphs of text and possibly the
error messages:

NCP will Print unrecodgnized component errors if the node being
defined is not already defined ivn the permanent database, You
may ldgnore these errors.

Defining the host database mav taKe anvwhere from a few minutes
to 30 minutes derpending on svstem load and size of the host’s
node database.

ANCP-I-NMLRSP, listener response - Unrecognized comPonents Node

ANCP-I-NMLREP,s listener respovnse - UnrecosUized comronents Node

Figure 2-1 shows an example of an installer’s responses to the above questions. The
installer is at host HOST1. HOST1 will load the DECnet Router Server RTRDEV.
The following shows the NCP command file that is set up on HOST1.

¢! NCP Configduration file for node rtrdewv

$ noce Ppurde node RTRDEWY all

% ncP Purde node 134 all

$ neP define node 134 name RTRDEV

% nce define node 134 diadgnostic file csuldi.svs

% ncp define node 134 dump file SYS$SYSROOT:L[PLUTOIRTRDEWY.DMP
$ nce define node 134 hardware address AA-00-03-00-00-86
% ncp define node 134 host HOSTI!

% nce define node 134 service circuit UNA-O

$ nop define node 134 service password FEFE

% nce define node 134 load file CEVRTR.S5YS

$ nce define node 134 secondary loader PLUTOZ2.8YS

% ncoce define node 134 tertiary loader PLUTO3.8YS

$ nce set node 134 all
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The server in this example uses the system image for the single-PAM synchronous-
only configuration (CSVRTR.SYS). Notice that certain parameters are predefined.
Specifically, these are the name and location of the loadable diagnostics image
(CSVLDI.SYS), the dump file (server-node-id.DMP), and the loader files
(PLUTO2.SYS and PLUTO3.SYS). The installation procedure copies all the .SYS
files to SYS$SYSTEM (SYS$SYSROOT:[SYSEXE]). However, as discussed at the
end of this section, you can move certain .SYS files to special UICs. Accordingly,
change the permanent database to reflect the new locations of these files by editing
the above file (server-node-id.COM) and rerunning it.

Alternatively, to define or change any parameters in the permanent database, use the
NCP DEFINE NODE command directly. For example, the following command de-
fines the same parameter values in the database as does the NCP command file,
above:

DEFINE NODE NODE 134 NAME RTRDEV -

- DIAGNOSTIC FILE CSVLDI.SYS -

- DUMP FILE SYS$SYSROOT:LPLUTOIRTRDEV.DMP -
- HARDWARE ADDRESS AA-Q0-03-00-00-86 -

~ HOST HOSTL -

- SERVICE CIRCUIT UNA-OQ -

- SERVICE PASSWORD FEFE -~

- LOAD FILE CSURTR.BYS -

-~ SECONDARY LOADER PLUTODZ.5YS -

- TERTIARY LOADER PLUTO3.8YS

The dashes (-) serve as line continuators. NCP begins the next line with the under-
score prompt (__). (See Appendix C of this manual for a summary of the DEFINE
NODE command and parameters, or see the VAX/VMS Utilities Reference Volume
for further information on this command.)

This procedure will row create the Router Seruver network
confiduration file.

The network confiduration file will be vamed server-node-idSB.CFG

The network configuration file contains LAN software network parameters used by
the DECnet Router Server. Chapter 4 describes the parameters in detail and explains
how to change the parameters. Chapter 4 contains a sample network configuration
file.

* System Password (1-B6 chars) [riulll
Answer with a string of one to six alphanumeric characters. This will be the network

privileged password for the server node. Users must specify this password with privi-
leged network management commands that access the server node.
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¥ Clock freauency (30 or GO) [BO]

Answer with the default for installations in the United States or Canada. Answer with
50 if the site of the installation has a 50 Hz supply frequency. (For example, installa-
tions in Europe require 50 Hz.).

The next set of questions asKs for bacKurp hosts.
You may enter a maximum of five (3) bacKur hosts.
A null entry or five (35) entries will terminate solicitation.

* Backupr host (i1-6 chars) " Inull1l

Answer with the name of a node that you will use as a backup host node for the server
node. The backup host node is used whenever the server’s maintenance host is not
available for receiving event messages or an up-line dump. You can specify up to five
backup nodes. For this reason, the question will be repeated until either you have
named five nodes, or you have pressed to show that you have no more backup
nodes to specify. If you do not want to specify any backup hosts, press when the
question first appears.

Specify the most reliable backup hosts first. When the server needs to access a backup
host, it requests access to the first backup node that you specify. If that node is not
available, the server looks to the next backup specified, and so on.

On each backup host, make sure you set up a DECnet database relating to the server.
See the explanatory text, above, which follows the “Execute file”’ question.

If your server is in a multiple area network, choose backup hosts from the same area
as your server.

Created the confisuration file dev:[dir.PLUTO1server-node-idSB.CFG

Whern this eprocedure is completes check and edit (if necessarv) the
router configuration file (server-node-tdRTR.CFG).,

SUMSINSTAL-T-MOVEFILES Files will now he moved to their tardet directories.

Installation of CSWRTR Wi1.1 comrleted at time

UMSINSTAL procedure done at time

You have finished installing the software. The files have been moved to their target
directories. Before loading the server, you may want to edit the router configuration
file. A predefined router configuration file was copied to the newly created directory in
the PLUTO account on the loading host. The file is named server-node-idRTR.CFG,
where server-node-id is your server’s node name. The router configuration file sets up
routing parameters for the DECnet Router Server.
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You can use the predefined router configuration file as it is, provided your configura-
tion matches the defaults defined in the file. Otherwise, edit the file to tailor it to your
server’s line configuration and to define optimal parameter values suitable for your
network installation (see Chapter 4).

The predefined file assumes your server has the maximum number of synchronous
lines supported by the server software image. (The commands defining parameters for
asynchronous lines are disabled; that is, these command lines are preceded by excla-
mation points (!), causing the commands to be treated as comments). For example, if
the software image generated for your server is an image for a single-PAM system,
CSVRTR.SYS or CSVRTRI16L.SYS, the predefined file assumes your server has 8
synchronous lines. If the image generated for your server is the image for the dual-
PAM system, CSVRTR32L.SYS, the file assumes your server has 16 synchronous
lines.

Appendix B shows two default files, one that is used for a server system supporting a
maximum of 8 synchronous-only lines, and one for a server system supporting a
maximum of 8 synchronous or 16 asynchronous lines.

Now, you can load the DECnet Router Server software, as explained in Chapter 5.

Section 5.5 explains how to protect the configuration files from being changed, copied,

or deleted by unauthorized users.

The VMSINSTAL procedure copies the following systein images to the SYS$SYS-

TEM (SYS$SYSROOT:[SYSEXE]) directory:

PLUTOCC.SYS This image is used by the Remote Console Facility (RCF,
described in the DECnet Router Software Management
Guide). When you invoke RCF from a host, the image is
loaded into the Ethernet UNA controller on the server node.

PLUTOWL.SYS This loads PLUTOCC.SYS when RCF is invoked.

CSVLDI.SYS The Communications Server hardware unit loadable diagnos-
tic image.

PLUTO2.SYS The secondary loader, used for down-line loading the soft-
ware.

PLUTO3.SYS The tertiary loader, used for down-line loading the soft-
ware.

CSVRTR.SYS, The DECnet Router Server system image.

CSVRTRI16L.SYS

or

CSVRTR32L.SYS
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The procedure copies the configuration files and the following command files to the
directory in the PLUTO account:

CSVRTRICP.COM,  Installation checkout procedure command file.
CSVRTRI16L.COM,
or

CSVRTR32L.COM
All files and images have world read access.

Note that the configuration files must reside in the PLUTO account (or the general
DECnet account on VMS systems). If you move them or edit them, make sure they
still have world read access or that their owner is PLUTO and has owner read access.

To test whether the files have sufficient privilege, use the following commands.
From a VMS host:

TYPE host-id “PLUTO PLUTO”::file-id

From an RSX host:

NFT TIL:=host-id/PLUTO/PLUTO::file-id

You can move the .SYS files to other directories. For example, you can set up a
directory for the loader files and system images and another directory for dump files.
If you move any .SYS files, you must change accordingly the DECnet database
relating to the server. To do so, edit the server’s NCP command file. For the changes
to take effect in the volatile database of the host, run the command file.

You have finished installing your software on your VMS host. See Chapter 5 for
instructions on how to load the server.
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2.3 Installing the Server Software on an RSX-11M/M-PLUS Host

This section explains how to install the DECnet Router Server software on an RSX
loading host. The RSX system must support multiuser protection and access verifica-
tion. To accommodate the software installation, your RSX loading host must have at
least 2700 blocks of disk space available. Once the software is loaded and running in
the hardware units, make sure at least 1100 blocks remain available on the host for
receiving an up-line crash dump.

First, you will copy all files on the distribution kit onto any UIC on the loading host.
Then, you can run the RSXINSTAL command file for the automated installation
procedure. This command file prompts you for the main parameters needed to install
your DECnet Router Server. It sets up a special account on the host for storage of the
configuration and command files, and moves other files to their respective locations.
It also sets up the network configuration file and prompts you for parameters to be
used to down-line load the server software or to receive an up-line dump of the server
memory. You can use RSXINSTAL to install more than one DECnet Router Server.

If you do not use the RSXINSTAL command file, you must set up a special account
and directory for the configuration files and command files, and then move these files
to this new directory. The account must have the user name PLUTO. Section 2.3.2.2
explains how to set up this account. (If other servers have been installed on the host,
then the account may already exist.) Move the system files (.SYS) to NETUIC or to
any other UIC you choose. You must set up a DECnet database for the server on the
host. Figure 2-2 shows how to set up the database with the Configuration File Editor
(CFE). Appendix C summarizes the CFE DEFINE NODE command and parameters.
After using CFE to set up the DECnet database, unload the network and load it
again. This brings the CFE changes into effect in the host’s volatile database. You
also must set up the network configuration and router configuration files for the
DECnet Router Server. Chapter 4 explains how to set up these files.

2.3.1 Copying Files from the Distribution Medium

The procedure for copying files from the distribution medium depends on whether the
medium is tape or RL02 disk. The following two subsections describe the procedures
for each medium. Before proceeding, first move to [40,40] on the host by typing the
following two commands:

ASN dev:=SY:
SET /UIC=[40,40]
where

dev: is the device to which the tape will be copied.
[40,40] is the UIC to where all files will be copied from the distribution medium.

NOTE

After copying the files, make sure you protect them from accidental
deletion.
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2.3.1.1 Copying from a Magnetic Tape — Load the tape on any available tape
drive. Then mount the tape and copy the files, using the following MCR commands:

ALL devl:
MOU devl:/FOR

BRU

When BRU has been entered, the BRU> prompt will appear. Then enter the following
command (shown here with a line continuator):

/DENSITY:1600/REW/VER/NOINI/UFD/OUTVOL:outvolume-
/BACKUP_SET:CSVRTRO011

where
devl: identifies the tape drive from which files are copied.

outvolume: identifies the output volume, if mounted.

The BRU utility will display the following prompt:

From:

Answer again with the tape drive from which the files ére copied. Next, BRU displays:
To:

Answer with the device to which the files are copied.

The BRU utility will display a message at your terminal informing you that all files
are copied. Now, all files are in [40,40] on your host. To verify that all files are copied,
see Section 2.3.1.3.

2.3.1.2 Copying from an RL02 Disk — As a safety precaution, do not use your
distribution kit as a working disk. First, load the disk on the drive and mount the
disk, using the following MCR command:

MOU DLn:CSVRTR

To copy the files, use the following Peripheral Interchange Program (PIP) command:
PIP /NV=DLn:[40,40)*.*

where n is the unit number of the RLO2 disk drive.
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2.3.1.3 Verifying All Files Are Copied — If you list the directory, you should see at

least the following files with the number of disk blocks indicated:

CSVRTR.SYS
CSVRTRI16L.SYS
CSVRTR32L.SYS
CSVLDI.SYS
PLUTOWL.SYS
PLUTOCC.SYS
PLUTO2.SYS
PLUTO3.SYS
SB.CFG
RTR8L.CFG
RTR16L.CFG
RTR32L.CFG
CSVRTRICP.CMD
CSVRTRI16L.CMD
CSVRTR32L.CMD
CSVRTRICP.COM
CSVRTRI16L.COM
CSVRTR32L.COM
RSXINSTAL.CMD

All files and images should have world read access.

You are now ready to run RSXINSTAL.

2.3.2 Performing RSXINSTAL

1016
1016
1016
1002
5
6
5
7
2
19
23
28
4
9
16
5
11
20
24

The automated procedure for installing files on an RSX host requires little involve-
ment beyond answering questions displayed while the procedure (RSXINSTAL) runs.

Each question displays within brackets the type of response expected and, if avail-
able, the default. Your responses to RSXINSTAL questions will be one of three types:

e YES or NO [Y/N]

¢ Decimal number [D]

e String [S]
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The default is displayed following a “D:”. For example, if UNA-O is the default, it is
displayed as follows: D:UNA-0. The default for a yes/no question is NO. To answer a
question with the default (for example, to answer UNA-0 where a question displays
UNA-0), press GED. Questions expecting a number response show the range of valid
values that you can enter, while questions expecting a string response show the range
for the string length.

If you want explanatory text for a question, respond by pressing the key. After the
text, the question will appear again.

To run RSXINSTAL, type the following:
@RSXINSTAL

The RSXINSTAL procedure displays the following text. This display includes the
explanatory text given for each question when you press for help. However, to
improve readability of the display that follows, the repetition of the question is omit-
ted after the text.

Example starts on following page.
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DECrnet Router Server Installation Procedure
Started at time on date

i e ma

Copvright (C) 1984 hvy
Didital Eauirment Corporations Mavnard, Mass.

This installation eprocedure installs the DECnet Router Server {(server)
onn a RGX-11M/M+ hosts, This procedure must be run from a privileded
account. ’

This pProcedure will create and copy server files, It will create a
network configdguration file based on the answers suprplied in section 2.
A file named CFE<vode>,CMD will contain the CFE commands to define the
permanent database on this host.

NRE AEE AEE AR WEE AHE ARE AHO NHE AHR ARE aAB AR
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In other words, when you are setting up more than one DECnet Router Server, you do
not need duplicates of the software images and loader files. The same image and
loader files can be used for each server. However, depending on the line configuration
supported by the additional server(s), you may need to keep more than one system
image. See the explanatory text for questions 2.00 and 2.C1, below.

information about the suestion.

+E0S Do vou want to:
SRET»~Continues E-Exit [S51:

Router Server files, It is suddested that vou pPick one uic for
wic for the dump imades.

NOTE: The uwic where the configuration files reside must have a
and password of PLUTO/PLUTO,.

When answerind auestions in this section =lease tvpe the full
directory specifications, (DEV:Ivnnnsnnnl)

B B RE §E wRE KB BB ME AE EE K 08 g 58 ma esn e K em wm wm g

You may tvyre an escarpe <ESC> at any suestion to obtain additional

Now vou must decide where vou would likKe to put the various DECnet

confiduration files:» one uwigc for the loaders and svstem images and

one

id
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The last question of this section gives you the option of running the ACNT program to
add new directories.

n an wmn en s e K wm axm mm wms wwm wmg o;m K w8 e oam wan wes sem mm wxs K wm wm mE wsm e win wxm mw a0

1,00 Where will configuration files reside [§ D:"SY:[40,4071"73:

This is the uwic that is set up as the PLUTO/PLUTD account on the
hosts Your <server-node-id>*SB,CFG and <server-node-id:*RTR.CFG
configdguration files must reside in this uic, These files are
read by the DECnet Router Server’s initialization tasks from
this account. Enter the uwic specification in the form:

DEVsLnnnsnnnl
1,01 Where will svstem files reside [5 D:"8SY:040.,401"1:

The system files can reside on any uwic on the host svstem. A
separate uiec is a neat and convenient method of Partitioning host
software from server software, Enter the uic specification in the
form:

DEV:zLInnnsnnnl
1+02 Where will dump files reside [S D:"SY:[40,401"7:
The dump files can reside on any uic on the host svstem. A
separate uic is a convenient method of insuring disk storage for
a dump imade, Enter the uic specification in the form:
DEV:Innmsnnnl
1,03 Do vou need to run the account Prodram? [Y/NI:
The uwic srpecification vou supplied may not exist on vour diskK., You
can elect to run the accounting prodram now and add the wnew uic’s

to the svstem., Remember vou must also create a PLUTO/PLUTO account
for the configuration files,
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If you answer YES, RSXINSTAL runs the account file maintenance program
(ACNT) so that you can add directories. Section 2.3.2.2 explains how to respond to
the ACNT program.

“EQS* Do vou want to:
“RET:*-Continues R-Rereat sections E-Exit [S]:

e K am aam

% Bection 2 - Buildindg the networK configuration

This section allows you to determine the system software and network configurations
for your server. The first two questions ask you for the number of synchronous and
asynchronous lines on your server. Your responses determine which system image will
be copied to the loading host, as explained below. The remaining questions ask you for
node identification for your server and for LAN parameter values for the network
configuration file used by the server. Chapter 4 describes the parameters in detail and
explains how to edit the configuration file to change the parameters. It contains a

sample network configuration file.

% 2,00 How many synchronous lines will he confidured [D R:0.,-16.1:
% 2,01 How manv asvnchronous lines will be confidured [D R:0,-32,1:
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- RSXINSTAL uses your answers to these questions to determine which of three system
images will be copied to the loading host:

1

CSVRTR.SYS - 8 line maximum configuration

Supports a single-PAM hardware configuration with up to 8 synchronous lines.
The system image supports routing for a network of up to 1023 nodes. If you
respond to the first question above with a number of 8 or less, and you respond to
the second question with 0 (or a ®ED), this image will be generated for your server
node.

CSVRTRI16L.SYS -~ 16 line maximum configuration

Supports a single-PAM hardware configuration with up to 8 synchronous lines, 16
asynchronous lines, or some combination of both. If your configuration includes
both synchronous and asynchronous lines, the maximum number of each type of
line decreases. The image will support routing for a network of up to 1023 nodes.

CSVRTR32L.SYS - 32 line maximum configuration

Supports a dual-PAM hardware configuration with up to 16 synchronous lines or
32 asynchronous lines, or some combination of both, and supports routing for a
network of up to 400 nodes.
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After you respond to the two questions, RSXINSTAL displays the text below, repeat-
ing the number (m and n) of each type of line that you specified and indicating the
maximum configuration being generated (the maximum is denoted by p, which can
be either 8 or 16), as based on your responses.

You have chosen m svnchronous and n asvynchronous lines. The system
configuration that will be dernerated will allow up to p live cards.

T

wan mm aw

vou should rerun this procedure to denerate the appropriate svystem.

2,02 What is the wode-id of the server [G1:

Every DECnet node can be identified by a unigue name. You should
choose a unisue mame for each node in the network, A node name is
one to six alphanumeric characters. At least one character must be
a letter.

@ waw an we axw eam K

2.03 What is the node number [D R:21.-1023,1:

Every DECwvet node can be identified by a unigue number, You
should PicK a uniaue number for the DECnet Router Server.

o
]
n ®
]
"
]
o 8
)

If your server is in a multiple area network, its node address automatically takes on
the area number of its maintenance host, which by default is the loading host. Section
3.1.1 discusses how nodes are identified in single area ancl multiple area networks.

There are 2 lines per asvnchronous line card or 1 line pPer svnchronous
line card., If vou wish to add lines to vour Router at some later time:
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2.04 What is
The UNA-0O pPa
unauthorized
Server., The

2,+,05 What is
The network

commands.s Th
2,06 What is
The clock fr

Eurorpe is 30

If vou want

the UNA-0O rpassword [§ R:1.-16, D:2"0"1;
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more than one backup host enter them serparated by commas.
i+e. HOST1HOSTZ2 »HOST3HOST4 »HOSTS

2,07 What are the node-id’s of the bacKup hosts [5]1:
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HOST1,HOSTZ »HOST3 »HOSTA yHOSTS
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On each backup host, make sure you set up a DECnet database relating to the
DECnet Router Server.

If your server is in a multiple area network, choose backup hosts from the same area
as your server.

Building the network confiduration file.
(dev : Lnnn,nnnlserver-node-idSB . CFG)

NOTE: You must also tailor the router confiduration file in
dev s Lnnn,nnnlserver-node-idRTR.CFG after this procedure
comPletes.,

B I LI T

The router configuration file contains parameters for the routing database used by the
DECnet Router Server. A predefined file will be copied to the loading host. Before
loading the server, you can tailor the file to fit your server’s line configuration. See the
explanatory text preceding Section 2.3.2.1.

R
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Copving loaders and svstem files to dev:innnnnnl

Copving confiduration files
server-node-idSB .CFG and server-node-idRTR.CFG
to dev:Lnnnnnnl
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Building the down-line load database
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RSXINSTAL uses your answers to the following two questions to set up a command
file that, when executed, creates the permanent DECnet database for the server. The
DECnet database for the server is kept on the loading host and contains information
that the loading host uses to load the software into the Communications Server
hardware unit and to receive an up-line dump if the server crashes. The command file
contains Configuration File Editor (CFE) commands. More text explaining how to set
up the DECnet database follows these two questions.

% 4,00 What is the loadingd host’s service circuit-id [S D:"UNA-O"T:

This host node mav have more than one active circuit., You must
specify the circuit over which service will he rperformed.

me .mm amw aw

The loading host’s service circuit is the UNA circuit over which the down-line load
and other service operations will occur.

% 4,01 What is the server’s hardware address [G1:

Evervy Ethernet controller has a uniaue 12-digit address. This

by hyrphens (-).

mE mw aem @ amm aem @

Specify 12 hexadecimal digits. This address is the unique address assigned to the
server’s hardware unit. The address is used to communicate with the server node
before the DECnet Router Server software has been loaded.

hardware address is displaved by running the long diadnostics self
test. This address will be used by the host to seruvice the DECnet
Router Server. Enter the address as six pairs of digits serparated
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You can define these node characteristics in

»ING DEV:INETUICICFE.TSK

*CFE

Enter filevame: DEV:INETUICICETAB.MAC

CFE »Bdev:[nnn,nnn]CF Eserver-node-id

CFE:*sho node server-node-id

++ Disrplavs new node characteristics

+

CFE»"Z

<EO0Sy Do vou want to:
R-Rerpeat sections E or <RET:>-Exit [81:

the host’s rermanent
database by running CFE with the command file built
procedure (dev:[nnn,nnn|CFEserver-node-id.CMD) » as follows:
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After RSXINSTAL completes, you can run the CFE command file to update the
permanent database on the host. RSXINSTAL automatically sets up other parame-
ters in the database by using values you specify in Section 2 of RSXINSTAL, such as
the server’s node name and service password (UNA password). RSXINSTAL sets up
the loading host as the server’s maintenance host. The system images and loader files
have default names. You determine their location in Section 1 of RSXINSTAL. The
names and descriptions of each are:

CSVRTR.SYS, The DECnet Router Server system image.

CSVRTRI16L.SYS,

or

CSVRTR32L.SYS

CSVLDI.SYS The loadable diagnostics image.

PLUTO2.SYS The secondary loader file used for loading the DECnet
Router Server software.

PLUTO3.SYS The tertiary loader file used for loading the DECnet Router
Server software.

NOTE

For security reasons, you may choose not to define the service pass-
word in the down-line load database. In this way, anyone wishing to
load the server must specify the password with the LOAD or TRIG-
GER command, as explained in Sections 5.1.1 and 5.1.2.

You can also use the CFE DEFINE NODE command directly to change one or more
parameters in the permanent database of the host. Figure 2-2 shows how an installer
uses CFE to set up the database on HOST1 for DECnet Router Server RTRDEV. The
installer has assigned the system images and files to UIC [100,100] on LB:. By default,
the host is HOST1; that is, HOST'1 will be RTRDEV’s maintenance host. Appendix C
includes the DEFINE NODE command and all the possible down-line load and up-
line dump parameters. (See the DECnet-RSX System Manager’s Guide for further
information on CFE.) When using CFE directly to set up the database, make sure the
UICs you specify for parameters correspond to the UICs where you have stored the
files on the host.
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CFE>DEFINE NODE 134 NAME RTRDEV - @&
CFE>DUMP FILE RTRDEY.DMP - G@ED

CFE *HARDWARE ADDRESS AA-00-03-00-00-86 - @D
CFE*DIAGNQOSTIC FILE LB:[L100,100]1CSYLDI.SYS - @D
CFE:LOAD FILE LB:[100,100]1CSYRTR,SYS - QT
CFE*SERVICE CIRCUIT UNA-O - @ET

CFE>*SERVICE: PASSWORD FEFE -~ G
CFE>SECONDARY LOADER LB:[100,1001PLUTOZ.5¥S -

CFE>TERTIARY LOADER LOADER LB:[100,100]1PLUTO3.8YS

HOST1 HOST?2 HOST3

UNA-0

RTRDEV

TW015

Figure 2-2: Setting up the DECnet Database for the Server on an RSX Host
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Remember to:

1+, Edit vour router configuration file.

on the host will be set up.,

3+ If vour vplatile database is set uP» then vyou mavy trigder or
load the server. If the volatile database is not set ups then
down-line load vour server with the full NCP command:

NCP LOAD NODE server-node-id FROM dev:[nnnnnnlCSYRTR.SYS SER PASS password

S S ASR SO AN MY A8 MER NER IR ANE BN WE AR an

If the server image installed by RSXINSTAL was CSVRTRI16L.SYS or
CSVRTR32L.SYS, specify that instead of CSVRTR.SYS. Also, use the device and
UIC that you specified in Section 1 of RSXINSTAL. For the service password, use the
password specified in response to question 2.04 in Section 2 of RSXINSTAL.

4. If vou chande the svynchronous/asvnchronous line confiduration:
vouu should rerun this procedure to ensure vou have the correct
software imade denerated for the new confiduration.

o == e aam wam am

S5 0F 2 =5 =2 =2 2 5 52 B 2 =2 5 8 82 32 2 8 5 2 ¥ ¥ 5 5 2 =2 3 5 & = 83 & 3 =55 =5 =5 =5
#3DECnet Router Server Installation Procedure
ER Storred at time on date

=

2. Urdate vour permanent database with the newly created CFE command
file. The next time vour networK is loadeds the volatile database



You can use the predefined router configuration file as it is, provided your configura-
tion matches the defaults defined in the file. Otherwise, edit the file to tailor it to your
server’s line configuration and to define optimal parameter values suitable for your
network installation (see Chapter 4).

The predefined file assumes your server has the maximum number of synchronous
lines supported by the server software image. (The commands defining parameters for
asynchronous lines are disabled; that is, these command lines are preceded by semico-
lons (;), causing the commands to be treated as comments). For example, if the
software image generated for your server is an image for a single-PAM system,
CSVRTR.SYS or CSVRTRI16L.SYS, the predefined file assumes your server has 8
synchronous lines. If the image generated for your server is the image for the dual-
PAM system, CSVRTR32L.SYS, the file assumes your server has 16 synchronous
lines.

Appendix B shows two default (predefined) files, one that is used for server system
supporting a maximum of 8 synchronous-only lines, and one for a server system
supporting a maximum of 8 synchronous or 16 asynchronous lines.

If you wish to protect the configuration files from being changed, copied, or deleted by
unauthorized users, see Section 5.5.

2.3.2.1 Checking the RSXINSTAL Output — RSXINSTAL moves files to the direc-
tories you specify, creates the DECnet Router Server’s network configuraiion f{ile
containing the parameter values you specify, and builds a command file on the host
that updates the permanent DECnet database relating to the DECnet Router Server.

To check that all the files have been moved to their proper directories, list each target
directory. The directory for the system files should contain the following:

CSVRTR.SYS or CSVRTR16L.SYS or CSVRTR32L.SYS
CSVLDI.SYS

PLUTOWL.SYS

PLUTOCC.SYS

PLUTO2.SYS

PLUTO3.SYS

The directory for the configuration and command files should contain the following:

server-node-idSB.CFG

server-node-idRTR.CFG

CSVRTRICP.CMD or CSVRTR16L.CMD or CSVRTR32L.CMD
CSVRTRICP.COM or CSVRTR16L.COM or CSVRTR32L.COM
RSXINSTAL.CMD

where server-node-id is the node name you assigned to the server.
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To check the network configuration file, use PIP to type the contents of the file.
Identify the file with the directory you created for the PLUTO account. For example
for server RTRDEV, type:

*PIP TI:=RTRDEVSB.CFG

In response, PIP displays the file contents, such as:

SET LINE UNA-O PASSWORD FFF300

SET SYSTEM PASSWORD PRIV

SET SYSTEM LINE FREQUENCY BO

SET EXECUTOR BACKUP HOSTS HOST1,HOSTZ2sHOST3

To check the permanent database command file created by RSXINSTAL, type the
contents of CFEserver-node-id.CMD. For example, for server RTRDEV, type:

*TYPE CFERTRDEW.CMD

The following shows a sample display of the command file:

DEFINE NODE 300 NAME RTRDEY -

DEFINE NODE RTRDEWV -

SERVICE CIRCUIT UNA-O -

SERVICE DEVICE UNA -

DUMP FILE DB1:[100,1001RTRDEV.DMP -
HARDWARE ADDRESS AA-00-03-00-00-86 -
DIAGNOSTICS FILE DB1:0100,1001C8VLDI.SYS -
LOAD FILE DB1:L100+100ICSVRTR.SYS -
SERVICE PASSWORD FFF300 -

SECONDARY LOADER DB1:[100,1001PLUTOZ.8YS -
TERTIARY LOADER DB1:L0100,1001PLUTD3.8¥8

Once the permanent database has been updated, use the CFE SHOW NODE com-
mand to list the parameter values in this database.

You have finished installing your software on your RSX host. See Chapter 5 for
instructions on how to load the server.

2.3.2.2 Creating an Account and Directory on the RSX Host — This section
explains how to use the account file maintenance program (ACNT) to add new ac-
counts and directories on a loading host for storage of server system files, dump files,
or configuration files. You must create a special account for the configuration files, if
this account has not been created already. The user name for this special account is
PLUTO. (The required account and directory may already exist from a previous
installation of a server node. If so, you do not need to create the PLUTO account.)
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Question 1.03 of RSXINSTAL gives you the option of running the ACNT program to
add new directories. See Section 2.3.2 of this manual. Because RSXINSTAL auto-
matically runs the ACNT program, you need not be concerned with the following
information that tells how to run ACNT. Skip to the information under the heading
“Responding to ACNT Questions”.

Running ACNT Independently of RSXINSTAL

To create an account on the host, log on to a privileged account on the host and then
run ACNT by typing the following:

PRUN $ACNT

If ACNT was built against the file control services resident library (FCSRES) or fast
supervisor mode library (FCSFSL), then run ACNT by typing

FRUN $ACNTRES

or

*RUN $ACNTFSL

accordingly. For more information on ACN'T, refer to the appropriate RSX documen-
tation.

Responding to ACNT Questions

The program lists several functions and asks you to select one. Select the Add func-
tion (A). As the program prompts you, supply the following information:

1 The identification code (UIC) for the account.

This serves as the account number. Use a suitable, non-privileged UIC (that is, a
UIC with a group number of 10 or more).

2 A password for the account,
For the directory to hold the configuration files, enter the password PLUTO. -
3 The name of the default system device.

Respond with the name of the device (physical or logical) that will contain the
server software files. This must be a device that is always available (usually the
system disk). Device LB:, or the disk where the network normally resides, is
recommended.

4 A first and last name for the new account.

For the first name, enter any name you choose (up to 12 characters). The last
name for the account created for the configuration files must be PLUTO.
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5 The command language interpreter (CLI) to be used.

Answer with MCR. (Note that ACNT does not ask you for the CLI if your system
does not support an alternate CLI.)

6 Whether you want your terminal slaved.
Answer YES.

7 On an RSX-11M-PLUS host, ACNT asks for the session identification and ac-
count number. Refer to the appropriate RSX documentation.

You have now created an account on the loading host. You can end the ACNT
program or create another account and directory.

Set up the PLUTO account so that users cannot log in to it. The following is a sample
log-in command file that automatically logs off anyone who tries to log in:

+ENABLE QUIET
+OPEN TI:
+ENABLE DATA

For security reasonss vou cannot lodg in to this account.

+DISABLE DATA
+CLOSE
+HAQT BYE
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Configuring the Network

Intended for network managers, this chapter gives guidelines for setting up DECnet
wide area and local area networks. It also describes how to set up networks to include
area routing support. The guidelines fall into three categories:

® General guidelines - for all network nodes (Section 3.1)
¢ Ethernet guidelines - for all Ethernet nodes (Section 3.2)

* Area guidelines — for all nodes in a multiple area network (Section 3.3)

3.1 General Guidelines for Configuring Networks

The following guidelines describe how you should assign addresses and names to
nodes so they can be identified uniquely, and how to set up other parameters that
ensure universality in the whole network. The guidelines are:

¢ All nodes in the network must have a unique network-wide address (see Sec-
tion 3.1.1).

¢ All nodes within an area should have the same value specified for the maxi-
- mum node address parameter (see Section 3.1.2).

¢ All nodes should use the same buffer size (see Section 3.1.3).

The following sections describe the guidelines in further detail.

3.1.1 Identifying Nodes

Each DECnet node must have a unique node address and, optionally, a unique node
name. Node addresses are known network wide by the routing function. Node names
are known only to the network software of each node. To avoid potential confusion,
give each node a unique name.



3.1.1.1 Node Addresses — Node addresses are used by DECnet software to route
messages. Node addresses consist of two parts: the area number and the node num-
ber. In networks without area support, the node address must be a number unique
within the network. Area numbers are not used. In networks with area support, each
area number must be unique within the network and each node number unique within
the area. The format of a node address is:

larea-number.lnode-number

where area-number must be in the range of 2 to 63 and node-number must be in the
range of 1 to 1023. You should assign node numbers sequentially, beginning with 1.
This reduces the size of the databases on routing nodes. You should assign area
numbers sequentially, also.

You define the node number of the DECnet Router Server when you install the
software. When you load the software, the server node automatically takes on the
default area number of its host, as defined in the down-line load database on the
loading host.

You define the node address of VMS or RSX host systems when you configure them.

When adding area routing support to a network, you will need to change node ad-
dresses of nodes to reflect their area locations. Section 3.3.2.1 explains how.

When identifying a node, you can omit the area number. By default, the number of
the local area is used.

3.1.1.2 Node Names — On each node, assign node names to remote nodes with
which the node will communicate. These names must not exceed six alphanumeric
characters; at least one of these characters must be alphabetic. You should try to set
up the same remote node name list on all nodes. As your network increases in size, the
bookkeeping associated with network maintenance is much easier if all nodes refer-
ence remote nodes by the same logical name.

Remote node names for the DECnet Router Server are automatically set up at the end
of the software initialization. The server software can set up 1023 node names. The
software first sets up names for nodes in the same area as the server (called the home
area), then the names of any adjacent nodes outside of the home area, and finally as
many names of other nodes as will fit in the database.

The server software obtains the node names from the remote node name list on the
server's host node. (The software requests the host to do the equivalent of the NCP
SHOW KNOWN NODES command.) The node name list on the host is set up when
generating the DECnet software on the host system. You can add or change node
names and addresses on the host later. Change them in the permanent database of
RSX hosts by using the CFE DEFINE NODE command. On VMS hosts, use the
NCP DEFINE NODE command. To change them in the volatile database of RSX
and VMS hosts, use the NCP SET NODE command.
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To change remote node names in the permanent database of the DECnet Router
Server, first change them in the host and then reload the server. To change them in
the server’s volatile database, you can use the NCP SET NODE command, as ex-
plained in the DECnet Router Software Management Guide.

3.1.2 Maximum Address

All nodes within an area of a multiple area network or within a single area network
should have the same value specified for the maximum address (also called maximum
node number) parameter. For Phase III nodes, this guideline may be impossible to
follow, since Phase IV nodes can address a greater number of nodes. Sections 3.3.2.2
and 3.3.3.2 give more information on how to handle Phase III restrictions.

The value used for the maximum address parameter should be greater than or equal
to all other node numbers. If the maximum value defined on a routing node is too

small, nodes with numbers exceeding the value will be excluded from the node’s
routing database.

3.1.3 Buffer Size

All nodes should use the same buffer size. If buffer sizes of nodes differ, parts of
messages can be dropped as they are forwarded or received by a node having a smaller
buffer size than that of the transmitting node. More information about determining
large buffer size and segment buffer size for the DECnet Router Server is given in
Section 4.3.1.1.

3.2 Guidelines for Configuring Ethernets

If the end nodes on an Ethernet communicate only with each other, no routing node is
required on the Ethernet. However, if the Ethernet is divided into more than one area,
an area routing node is required to transport messages between these areas.

When setting up any routing node on an Ethernet, you must follow the guidelines
below to ensure proper node.operation. These guidelines discuss several parameters
that you must define for your node. Chapter 4 discusses parameters you can define for
the DECnet Router Server. For information on defining Ethernet-related parameters
on other systems, see the appropriate network documentation. The guidelines are:

¢ The maximum broadcast nonrouters parameter for any node on an Ethernet
should be greater than or equal to the total number of nonrouting nodes on all
Ethernet circuits connected directly to the node (see Section 3.2.1).

e The maximum broadcast routers parameter for any node on an Ethernet
should be greater than or equal to the total number of routing nodes on the
Ethernet circuit connected directly to the node (see Section 3.2.2).

e The number of routers on an Ethernet should be kept to a minimum (see
Section 3.2.2).

The following sections describe these guidelines.
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3.2.1 Maximum Broadcast Nonrouters

Define your routing node’s maximum broadcast nonrouters parameter so that it is
greater than or equal to the total number of nonrouting (end nodes) on the Ethernet
circuit connected to the node. If the parameter is too small, the node may not be able
to reach some of the end nodes in one hop. (They will be reachable through other
routers on the Ethernet.) Section 4.3.1.6 explains how to define the maximum broad-
cast nonrouters parameter for the DECnet Router Server.

3.2.2 Maximum Broadcast Routers

Define your routing node’s maximum broadcast routers parameter so that it is greater
than or equal to the total number of routers on all Ethernet circuits connected to the
node. If the parameter is too small, the node may not be able to reach some of the
routers in one hop. (They will be reachable through other routers on the Ethernet.)

For the DECnet Router Server, define the maximum broadcast router parameter as
explained in Section 4.2.1.

Keep the number of routers on a single Ethernet to a minimum. The larger the
number of routers, the greater the overhead for each router. Routers generate traffic
among themselves, especially when nodes are becoming unreachable. The traffic in-
creases as the number of routers increases. If possible, keep no more than 10 routers
U S, P 7\ VR R R O PR . SRR IR TPRPI SRR .V R FRENY UL SR [, [
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to insure that routing remains uninterrupted if one router goes down.

If your Ethernet requires numerous connections to nodes off the Ethernet or on other
Ethernets, add one or more DECnet Router Servers to the Ethernet. As a unit dedi-
cated solely to routing, the DECnet Router Server can route without having to attend
to other functions that burden conventional routing nodes. This increases the accessi-
bility and reliability of your network. You can configure the other nodes on the
Ethernet as end nodes. Leaving routing to the DECnet Router Server, the end nodes
can dedicate themselves more fully to applications or other processing functions.

3.2.3 Ethernet Routers and End Nodes

As mentioned previously, all nodes on an Ethernet can communicate directly with
each other without depending on intervening routing nodes. Initially, however, end
nodes on an Ethernet do not have information about other nodes on the network
except for the designated router (if there is one) on the Ethernet. An end node uses
the designated router when communicating with any node for the first time.

If the destination node is a node on the same Kthernet as the source node, the
designated router informs the source node. Then, subsequent communications with
this node can be direct. All end nodes keep a cache of nodes which they may address
directly on the Ethernet. If the destination node is not on the Ethernet, subsequent
communications with this node will occur through the router (on the Ethernet) that is
on the optimal path.
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If there are two or more routers on the same Ethernet, the network software on all
routing nodes on the Ethernet elects one of them as the designated router. The
election is made on the basis of the highest numerical priority, a number which is
defined on each routing node as an Ethernet circuit parameter. In case of ties, the
router with the highest node address is elected. (To define the circuit priority parame-
ter for the DECnet Router Server, see Section 4.3.2.3.)

When there is no router on the Ethernet circuit, the end node wishing to communicate
with another node sends the message directly, hoping that the other node is there. If
the destination node is on the Ethernet, it informs the source node. The source node
then adds the destination node to its cache and sends subsequent messages directly to
the destination node. If the destination node is not on the Ethernet, communication
will not be possible. End nodes on the Ethernet must use a router to communicate
with nodes off the Ethernet.

3.3 Guidelines for Configuring Area Networks

As network manager, you can set up a large network of more than 1023 nodes by
dividing it into smaller networks called areas. The entire network can consist of up to
62 areas, each containing up to 1023 nodes. Even if your network consists of fewer
than 1023 nodes, you can benefit by splitting your network into areas, as explained
below. Figure 3-1 shows a multiple area network. You can take an existing large
network and partition it into areas, or you can take existing networks, designate them
as areas, and combine them to form the larger multiple area network. Section 3.3.2
explains how to configure a multiple area network.

Areas are linked by routers such as the DECnet Router Server that support Phase IV
DECnet area routing. These routers are called area routers or level 2 routers, and
they perform routing on two levels. On one level, they perform the standard routing
within their own area, as performed by Phase IV or Phase III DECnet routers. This
level of routing is called level 1 routing. On a second level, they route data between
areas. This level of routing is called level 2 routing.

In Figure 3-1, nodes APEX, TWORT, and CROWN are level 2 routers. They link the
three areas of the network. Notice that the level 2 routers are connected so that they
form a network of their own. (In the figure, the network of level 2 routers is
highlighted in red.) Section 3.3.1 includes guidelines for setting up level 2 routers in
a multiple area network. Level 1 routers route data within a single area only. When
level 1 routers receive data destined for another area, they route the data to the
nearest level 2 router in their own area. In turn, that level 2 router routes the data to
the nearest level 2 router in the destination area. In a network that is not a multiple
area network, all routers are considered level 1 routers.

Area routing provides several advantages:
1 Allows for larger networks, exceeding 1023 nodes.
2 Minimizes the routing overhead for the network.

3 Management of the network becomes easier.
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Figure 3-1: A Multiple Area Network
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Area routing can benefit a network of fewer than 1023 nodes, too. For example, if you
have a network of 1000 nodes, the routing overhead incurred by each routing node can
become burdensome. By dividing your network into areas, such as five areas of 200
nodes each, the overhead for routing between areas will be restricted to level 2 routers
only. With less routing traffic, your network will gain in efficiency. Also, by dividing
your network into areas, it will be easier to manage.

As another example, suppose you have a network of fewer than 1023 nodes and many
of these nodes are Phase III DECnet. Because Phase III DECnet nodes have an
addressing limit of 255, many nodes will be unable to communicate with each other.
You can divide the larger network into groups (areas) of nodes, each group containing
fewer than 255 nodes. Keeping in mind that the Phase III nodes can communicate
with nodes in the same area only, assign to each area those nodes that need to
communicate with each other. To ensure that all the Phase III nodes within an area
can communicate with each other, renumber all nodes in the area so that all node
numbers are less than 255. Section 3.3.2.2 provides rules you should follow when
setting up a multiple area network that includes Phase III nodes.

Other advantages of area routing have been described in previous sections of this
manual. The following section describes the properties and functions of level 1 and
level 2 routers within a multiple area network.

3.3.1 Level 1 and Level 2 Routers

An area can contain many level 1 routers and end nodes, and must contain at least
one level 2 router to provide the connection to other areas. A level 1 router keeps
information on the state of nodes within its own area. It cannot have any circuits
outside its own area. Level 1 routing nodes and end nodes access nodes in other areas
through a level 2 router residing in their own area.

A level 2 router keeps information on the state of nodes in its own area and also
information on the cost and hops involved in reaching other areas. The level 2 router
always routes data over the least cost path to a destination area. Level 2 routers have
the following characteristics:

¢ Level 2 routers connect areas together.

¢ Level 2 routers also act as level 1 routers within their own area.

e Each level 2 router in a network must be physically connected to at least one other
level 2 router. All level 2 routers must be connected in such a way that they create a
network of their own. (See Figure 3-1.) Within an area, there must be a level 2 path
between any pair of level 2 routers.

When a level 2 router finds that it has no links to other level 2 routers, (either in its
own area or in other areas), it automatically stops claiming to be a level 2 router. It
functions as a level 1 router only. Conversely, when the level 2 router finds that
links to other areas are active, it begins to claim to be a level 2 router.

¢ Level 2 routers exchange level 2 routing messages among themselves.

¢ In any given area, there can be more than one level 2 router. -

e KEach level 1 nQde decides which level 2 router is nearest on the basis of cost.
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You should configure several level 2 routers in the same area to provide redundancy.
In this way, when one of the routers is unavailable, routing to and from other areas
can continue through the other level 2 router(s). Provide for alternate paths between
nodes in the same area so that the loss of one path does not prevent the flow of level 2
routing traffic through the area.

Note that if two or more level 2 routers exist in the same area, each level 1 router
sends data destined for other areas to the nearest level 2 router. The level 1 router
selects the nearest level 2 router on the basis of path cost to the level 2 router,
irrespective of which level 2 router is closest to the destination area. The level 1 router
has no access to this information.

3.3.2 Configuring a Multiple Area Network

You can divide a network into a maximum of 62 areas, with each area containing up
to 1023 nodes. Areas must be distinct: a node cannot belong to more than one area.

Assign an area number (integer) to each area, starting with 2 and incrementing by 1.
(Area 1 can be used. However, it is recommended that you do not use area 1 in
multiple area networks. Area 1 is reserved for networks without area support or in
transition to multiple areas.) Note that the node number must be unique within an
area, but may be used again within another area. Thus, node identification within one
area is independent of node identification in another area. If you combine two or more
networks to form a muitiple area network, you do not have to renumber ali the nodes
to maintain their unique identities. For example, node 211 in area 3 is identified as
3.211, while a node 211 in area 16 is uniquely identified as 16.211.

To add area support to a standard network, follow the steps outlined in Section
3.3.2.1. Section 3.3.2.2 contains guidelines for designing multiple area networks. Fol-
low these guidelines whether you are upgrading a standard network or building a
multiple area network from scratch. ‘

3.3.2.1 Upgrading a Single Area Network to a Multiple Area Network — Con-
verting an existing single area network to a multiple area network requires careful
planning. Because the network addresses of existing nodes will change, there may be a
period of partial connectivity while the conversion is underway. To upgrade a stand-
ard network to a multiple area network, follow these three steps:

1 Decide on the new network topology, using all the guidelines in Section 3.3.2.2.
Decide which nodes should be level 2 routers, level 1 routers, and end nodes.

2 If the new design entails repositioning nodes, make the required changes before
you begin converting node addresses. For example, the redesign may require re-
connecting a Phase III node so that it is not in a path between two Phase IV nodes.
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3 Create new node databases, reflecting the new layout. The major changes are
discussed below. (On VMS nodes, this can be done in a separate directory using
logical names so that the current database will not be disturbed until you are
ready to replace it.) The major changes to make to the permanent database of
each node are:

¢ Establish area support on each node, starting with the level 2 routers. Establish
area support by redefining each node’s address to correctly reflect its area. For
the DECnet Router Server, you do not have to redefine its node address manu-
ally. First, redefine the node address of the server’s host in the down-line load
database of the loading host, then reload the server. The server’s node address
automatically takes on the area number of the host. If you want to define your
DECnet Router Server as a level 2 router, then before reloading the server
software enable the area routing commands in the router configuration file, as
explained in Section 4.3.1.

To redefine the node address of a VMS system to reflect the area in which it
resides, use the NCP DEFINE EXECUTOR ADDRESS command. The DE-
FINE command sets the address in the node’s permanent database. For the
address to take effect in the volatile database, you must bring the network down
and back up again. Use either the SET EXECUTOR STATE SHUT or SET
EXECUTOR STATE OFF command to bring the network down. When you use
the SET EXECUTOR STATE SHUT command, communications on all cur-
rently established links are allowed to complete before the network comes down.
The SET EXECUTOR STATE OFF command brings the network down imme-
diately.

For example, if node 211 is assigned to area 16, redefine the node address by
typing the following commands at the node:

$ NCP» DEFINE EXECUTOR ADDRESS 16,211
$ NCP> SET EXECUTOR STATE SHUT

Then type the following to bring the network up again:
$ BSTARTNET

To redefine the node address of an RSX host node, use the CFE DEFINE
EXECUTOR ADDRESS command and reload DECnet on the node.
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® Define the level 2 routers. Any DECnet Phase IV routing node can be upgraded
to a level 2 router. Level 1 and level 2 routers are distinguished by the TYPE
parameter in the node’s executor database. The node type of level 1 routers is
ROUTING IV. The node type of level 2 routers is AREA. On the DECnet Router
Server, the parameter is automatically set up after you load the software. To
establish the DECnet Router Server as a level 2 router, enable the area routing
commands in the router configuration file before you load the software, as ex-
plained in Section 4.3.1. :

To define a VMS host system as a level 2 router, type the following commands:

NCP> DEFINE EXECUTOR TYPE AREA
NCP» SET EXECUTOR STATE SHUT
NCP: SET EXECUTOR TYPE AREA
NCP> SET EXECUTOR STATE ON

The DEFINE EXECUTOR command defines the routing type in the executor’s
permanent database. The SET EXECUTOR command defines it in the execu-
tor’s volatile database. As shown, you must bring the network down (SET
EXECUTOR STATE SHUT) before using the SET EXECUTOR command,
then bring the network back up again afterward.

To define an RSX host system as a level 2 router, regenerate the node and
specify the routing type during the generation procedure.

® On each node, redefine the remote node names, assigning the correct area nun-
bers for the network. This step is unnecessary for the DECnet Router Server
node. :

¢ Define transmit passwords for Phase III nodes connected to Phase IV nodes. The
transmit password on the Phase III node must match the receive password for
the adjacent Phase IV node. See the discussion in item 9 of Section 3.3.2.2

NOTE

For VMS systems, you do not have to reboot the operating system to
activate the changes in the permanent database. You merely shut
down DECnet and bring it up again. Use the following command to
bring down the DECnet:

NCP SET EXECUTOR STATE SHUT
Type the following command to bring it up again:
$@STARTNET
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4 If you can take down an entire network or area to upgrade each node, do so. If you
cannot shut down all nodes simultaneously, such as in an environment that can-
not tolerate massive disruption of the network, some nodes will not be able to
interconnect until all nodes have been brought up with the new database.

Note that if your node is on an Ethernet to which applications other than DECnet
are connected, such as the Local Area Transport (LAT) protocol used for commu-
nication with Terminal Servers, these applications should also be shut down along
with DECnet, and then restarted after DECnet is restarted. This step is necessary
because DECnet will be changing the Ethernet physical address of your node to
reflect the new executor node address.

5 Use NCP SHOW commands to monitor the reconfigured network. (See Appendix
C for command format summaries. For more information, refer to the DECnet
Router Software Management Guide.) :

Depending on the size of the network and the care with which the conversion is done,
there may be a period of debugging the network to ensure that the desired level of
connectivity has been achieved. You can simplify debugging the conversion if you can
run each area separately for a while before connecting them together. You can do this
by turning off the circuits between level 2 routers in different areas. Once you are
confident that an area is operating to your satisfaction, you can turn on the circuits
joining this area to its neighboring areas. Of course, while the interarea circuits are
off, nodes in those areas will not be accessible. View this circumstance as a tradeoff to
reduce the number of variables during conversion.

3.3.2,2 Designing Multiple Area Networks — Use the following guidelines when
designing multiple area networks.

1 First, design the level 2 routers, area by area, into a level 2 subnetwork. Then, in
each area, add the level 1 routers. Finally, add the end nodes required to complete
each area. Do not connect the areas together until you have configured all areas in
the network, as explained previously, and they are running and stable.

2 Each node must belong to one area only. This applies to Phase IIT and Phase IV
nodes alike.

3 Only level 2 routers can be one hop away from a node in another area. That is,
only level 2 routers can have a link connecting any two areas.

4 The network of level 2 routers must be physically intact. Paths between any two
level 2 routers should include level 2 routers only. If a path includes a level 1
router, the level 2 routers will not be able to exchange level 2 routing information
because level 1 routers filter out such information.
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5 Configure all level 2 routers as a “backbone” network, then tie all of the areas to
it. Remember that the level 2 routers must form a subnetwork so that each level 2
router directly connects to another level 2 router. Level 1 routers or Phase III
nodes cannot form a part of the path between two level 2 routers. To ensure
reliable area routing, provide more than one path between level 2 routers within
the same area. (See Section 3.3.3.1.)

6 Treat each area as a separate network. Connect each node in an area so that it can
communicate with all other nodes within the same area. The nodes need not be
physically adjacent, but should have at least one physical path that lies totally
within the area. Each area must be physically intact. Do not have overlapping
areas.

7 Provide enough redundancy in each area to handle failures of links and nodes. As
mentioned in Section 3.3.1, it is advisable to set up several level 2 routers in each
area to prevent disruption of area routing when a single level 2 router goes down.

8 All Phase III routing nodes are treated as level 1 routing nodes, with some import-
ant restrictions:

¢ All Phase Il nodes (both routing and nonrouting) can communicate only with
nodes within the same area. Phase III nodes must not have any circuits that
cross over to other areas. In other words, a Phase III routing node must not have
direct connections to (that is, should not be one hop away from) nodes in other
areas.

¢ All Phase III routing nodes can communicate only with nodes for which they can
maintain routing information. Phase III nodes cannot address nodes with a node
address greater than 255. Therefore, Phase IV nodes with an address greater
than 255 are ‘“‘invisible” to Phase III nodes in the same area. As explained
previously, this is a good reason to break a network into areas (each area not
exceeding 255 nodes), even if the network contains fewer than 1023 nodes.

* Place all Phase III nodes on the periphery of the network. Avoid having a Phase
Il node on a path between two Phase IV nodes with addresses exceeding 255.
Phase III nodes cannot be connected directly to an Ethernet.

Section 3.3.3.2 describes in further detail restrictions applying when Phase III nodes
are included in a multiple area network.
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9 It is possible for communications to occur inadvertently across area boundaries.
This can happen when a Phase III node is connected to a node outside its own
area. For example, node DAMION in Figure 3-2 is a Phase III node with a link
between areas 3 and 4. Because of the way a Phase III link handles an incoming
node address (it drops the area number), DAMION will build a routing database
containing nodes ABLE, CANE, and EAGLE, including their node addresses
minus their area numbers.

DAMION will send routing updates about ABLE and CANE across the area
boundary to EAGLE. Because the node addresses of ABLE and CANE sent to
EAGLE will not include the area number, EAGLE will think that ABLE and
CANE are in its own area. Likewise, ABLE and CANE will think EAGLE is in
their own area. In this way, nodes ABLE and CANE will be able to communicate
with EAGLE, and vice versa. Though this kind of configuration actually works in
some cases, it can pose difficulties to troubleshooters when it does not work.
Therefore, do not configure your network in this way.

Phase IV DECnet provides a way for you to prevent such interarea leakage as
described above. Before a link can be established between a Phase III and Phase
IV node, the Phase IV node requires a node level password (transmit password)
from the Phase III node. If the Phase IV node does not receive the required
password, the link will not be established (the circuit will not come up). The
event-logging facility records this as an error message, indicating that a password
is required or is mismatched.

This helps you locate interarea links between Phase III and Phase IV nodes. You
can learn which Phase III nodes have not been initialized. You can use this
information to prevent Phase III nodes from linking to nodes outside their own
areas, or to identify which Phase III nodes need to have the transmit password set.
Note that this technique will not locate Phase III nodes that are improperly linked
to nodes in other areas if the Phase III nodes were configured using node level
passwords prior to area conversion.

Thus, when you are sure your network is configured properly, define transmit
passwords for all Phase III nodes and receive passwords for Phase IV nodes.
Section 4.3.1 explains how to define the receive and transmit passwords for your
DECnet Router Server. The server’s receive password should match the transmit
password of any Phase III node connected to it.
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10 Areas should reflect expected traffic flow. That is, assign nodes to areas according
to the frequency of their intercommunications or their likeness of logical func-
tions. Although this guideline is not as strict as the previous ones, by following it
you will greatly improve overall network performance. Routing within areas is less
costly than routing between areas. Thus, areas should reflect not only physical
proximity of nodes, but a combination of physical and logical proximity.

11 Do not use areas to enforce protection. Although at first glance the concept of
areas seems to offer penetration protection across areas, the DNA architecture
does not specify protection guarantees for areas. (See Figure 3-2 and the discus-
sion of area leakage, above). Therefore, do not assume such guarantees when you
set up your multiple area network.
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Figure 3-2: Area Leakage
3.3.2.3 Area Routing on an Ethernet — You can set up multiple areas on an

Ethernet; all the nodes on a single Ethernet do not have to be in the same area.
However, try avoiding such configurations where possible; otherwise, the message
overhead for routing nodes on the Ethernet increases significantly. When two end
nodes or level 1 routing nodes on an Ethernet are configured in different areas, the
nodes do not communicate directly with each other. Each node first communicates
with a level 2 router in its own area, which sends the message to a level 2 router in the
other area. That level 2 router then transmits the message to the destination node.
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3.3.2.4 Area Parameters — The following parameters must be defined on all level 2
routing nodes.

MAXIMUM AREA
This limits the number of areas that the node will recognize.
MAXIMUM AREA COST

The node uses this parameter to control the total path cost between itself and the
nearest level 2 router of each area.

MAXIMUM AREA HOPS

This parameter sets the maximum number of hops that a message can make between
itself and the nearest level 2 router of each area.

Chapter 4 (Section 4.3.1) explains how to define these parameters for the DECnet
Router Server. See the appropriate host system DECnet documentation for informa-
tion about defining these on VMS or RSX host systems.

Use the NCP SHOW EXECUTOR CHARACTERISTICS command to display the
current values of these parameters in the volatile database of a node. You can use the
NCP SHOW AREA command to obtain information about areas known to a node.
The DECnet Router Software Management Guide explains how to use these NCP
SHOW commands.

3.3.3 Problems in Configuring Multiple Area Networks

This section includes some typical problems that may arise when configuring a multi-
ple area network and offers some suggestions to help you avoid and fix those prob-
lems.

3.3.3.1 Improper Configuration of Routing Nodes within an Area — If a multiple
area network is configured improperly, network traffic may be routed incorrectly or
lost. Figure 3-3 shows an improperly configured area in which a node can be isolated
within an area. This problem is called area partitioning, where an area is vulnerable
to partitioning as a result of failure of a single line.

Assuming each link cost is 1, then if link ¢ or d is down, the following can happen:
Assume we want data sent from node YAP in area 3 to node ZILOG in area 4. The
level 2 router in area 3, XYLO, will determine the least cost path to a level 2 router in
area 4, which is the path from YAP to XYLO to WHIRL. But, if link ¢ or d is down,
then ZILOG will be isolated. On an initial attempt to connect to ZILOG, YAP will
receive a “Node unreachable” message. If link ¢ or d breaks after YAP and ZILOG
have established a link, a timeout will occur.
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Figure 3-3: Improper Router Configuration within an Area

Another problem can occur with the configuration shown in Figure 3-3. If link d is
down and node ZILOG wishes to create a link to node XYLO, node ZILOG will choose
a path through area 2 and then to XYLO. However, when XYLO tries to send a return
message, the same problem will occur as described above.

To prevent the above problems when configuring your area network, remember to
treat each area as a separate network. Where possible, each node should have alter-
nate paths to other nodes, and all level 2 routers in an area should be connected by
level 2 paths. In Figure 3-3, the network in area 4 is poorly configured because only
one path can be used by each node to reach another node in its area. Also, a level 1
router is on the path between two level 2 routers (ARP is between ZILOG and
WHIRL). One way to fix the above problems is to install a link between ZILOG and
WHIRL.

3.3.3.2 Phase Ill and Phase IV Coexistence — As mentioned previously, try to
upgrade all Phase III nodes to Phase IV where possible. If you must have Phase III
nodes, be careful how you configure them. Section 3.3.2.2 has shown what happens
when you set up a Phase III node with a link into another area (Figure 3-2). The
following shows the problems that occur when you place a Phase III routing node on a
path between two Phase IV nodes. To understand the cause of these problems, you
should understand how a Phase III node or link behaves within a network that sup-
ports area routing. Phase III nodes do not know anything about areas. Therefore,
when data to or from another area is routed through a Phase III node, the conse-
quences can be unpredictable.
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Whenever a Phase III node links with a Phase IV node in an area based network, the
physical link is initialized with the Phase III protocol and all references to the area
number of nodes are dropped. This affects the network in two ways:

1 If the traffic is going from the Phase IV node with area routing to the Phase III
node, the area designation is dropped. For example, if the address for node 5.167 is
passed to a Phase III node, the address will become node 167 and the Phase IIT
node will pass it on that way.

2 If the traffic is coming from a Phase III node to a Phase IV node, the Phase IV
node adds its own area number to the address of the destination node. For exam-
ple, if the address for destination node 8.167 is passed to a Phase III node, the
Phase III node drops the area designation, passing on the node address of 167 to
the Phase IV node. If the address of the Phase IV node is 32.2, the node address of
the destination node becomes 32.167. Of course, if the destination node is in the
same area as the Phase IV node, the traffic would reach its proper destination.

Referring to Figure 3-4, the following shows what may happen when a Phase III node
is placed between two Phase IV nodes: If node SALES (node address 4.45) wants to
communicate with node ACCNT (node address 4.88), data first goes to the Phase III
node CHECK, which has a node address of 22 (no area number for Phase III nodes).
Node CHECK drops the area number from the destination address of the data; that
is, ACCNT’s node address becomes 88. Then CHECK routes the data to ACCNT.
ACCNT adds its own area number to the node address. The destination address
becomes 4.88. Because the entire path is within the same area, no problem results.

However, if node WAREH (node address 2.72) wants to send data to node SALES
(4.45), the following happens: Because these two nodes are in different areas,
WAREH sends the data to the nearest level 2 router in the destination area, which is
node ACCNT. In turn, ACCNT routes the data to the Phase III node, CHECK, where
all references to area addresses are dropped. CHECK sends the data to SALES with
no problem. But, the problem arises when SALES tries sending a message back to
WAREH: to send the message to WAREH, SALES must locate the nearest level 2
router. SALES depends on node CHECK for information about level 2 routers. But,
because CHECK is a PHASE III node, no such information is available. Therefore,
SALES will not forward the message to CHECK. Eventually, node WAREH will
timeout while waiting for a response from SALES.

To avoid this problem, switch the locations of nodes SALES and CHECK so that
CHECK is not between the two Phase IV nodes.
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3-18 DECnet Router Software Installation Guide



4

Configuring the DECnet Router Server

When you load the Communications Server hardware unit, DECnet Router Server
initialization tasks read the network and router configuration files from the loading
host. The tasks use the information contained in these files to set up the DECnet
Router Server configuration.

In Chapter 2, you defined parameters contained in these files. Ideally, the parameter
values should match the needs of your configuration. If you define values that are too
large or too small, you can waste server resources or inhibit server performance. After
loading the server, you can change parameter values to fine tune your server and to
reflect the changing needs of your configuration. To change parameter values in the
configuration files, use any text editor on the host system. After you change values in
the files, you must reload the server for the changes to take effect. This chapter
describes parameters in each of the configuration files and explains how to edit them.
This chapter also describes the parameters that you must define to set up your
DECnet Router Server as a level 2 router for routing in a multiple area network.
(Chapter 3 explains how to set up a multiple area network.)

Both configuration files consist of commands whose format is similar to that of DEC-
net network management commands. However, these commands are not network
management commands. These commands are interpreted by the initialization tasks,
not by network management. Sample files are shown in sections to follow and in
Appendix B.

NOTE

After editing configuration files, make sure that the files have world
read access. You are advised to protect your configuration files from
being changed, deleted, or copied by unauthorized users. See Section
5.5.
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During installation, the files are created with the following names and stored on all
potential loading hosts. Do net change these names. The files reside in the PLUTO
account on these hosts.

Network Configuration File: server-node-idSB.CFG
Router Configuration File: server-node-idRTR.CFG
where

server-node-id  is the node name of the DECnet Router Server.

Section 4.4 explains how the DECnet Router Server software handles errors found in
the configuration files.

4.1 Editing the Network Configuration File

The network configuration file contains commands that set up the following parame-
ters:

¢ The UNA password

¢ The network privileged password

® The clock frequency for the DECnet Router Server node
* A list of backup hosts

The following subsections describe the commands and parameters contained in the
network configuration file and how to change them. Example 4-1, located in Section
4.1.5, shows a sample configuration file. The order in which commands appear in the
file is arbitrary.

4.1.1 Defining the UNA Password

The UNA password prevents unauthorized users or nodes from reloading the server
software. When the software is loaded, it reads this password from the network config-
uration file on the loading host. Then it compares the UNA password with the service
password specified with the NCP LOAD NODE or NCP TRIGGER NODE command,
or if not specified, compares it with the default service password defined in the down-
line load database on the loading host. If these passwords do not match, the load
request is ignored. To define or change the UNA password, use the following com-
mand in the network configuration file:

SET LINE UNA-0 PASSWORD hex-password

where

hex-password is the password, a hexadecimal number within the range of 0 and
FFFFFFFFFFFFFFFF (16-digit maximum). By default, no password
is set.

It you do not specify a UNA password, or if the password you specify is invalid, then
the default of 0 will be set as the password for the DECnet Router Server and a service
password will not be necessary for loading or triggering the server node.
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4.1.2 Defining the Network Privileged Password

The network privileged password identifies the password used for access control verifi-
cation at the server node. Users must specify this password when using privileged
‘ network management functions to access the server node.

To define or change the password, use the following command:
SET SYSTEM PASSWORD password

where password contains up to eight alphanumeric characters.

If you do not specify this password, or if the password you specify is invalid, then a
null privileged password will be set for the server. Thus, no password will be necessary
when using privileged network management functions.

4.1.3 Specifying Backup Host Nodes

Backup host nodes are nodes that the DECnet Router Server can use for recording
event messages or receiving up-line crash dumps whenever its primary maintenance
host is unavailable. You can specify a list of up to five backup hosts.

Whenever the DECnet Router Server needs to use a backup host, it requests access to
the first backup host specified in this list. If that host is not available, the server
requests access to the next node in the list, and so on.

If none of the backup hosts are available to receive an event message, the event
message is not recorded. (You can set other nodes to receive event messages generated
by the DECnet Router Server. See the DECnet Router Software Management Guide.)

If none of the backup hosts are available to receive a crash dump, the DECnet Router
Server then sends a request to the multicast address for the Ethernet. The first host to
accept the dump will trigger a reload of the server.

To specify the backup nodes, use the following command in the configuration file:
SET EXECUTOR BACKUP HOSTS namel,name2,...nameb

where

namel, name2,...name5 are the names of up to five backup nodes. In a multiple area
network, they should be in the same area as the server. Each node name must consist
of one to six alphanumeric characters, with at least one character being alphabetic.
List the names by priority, with namel being the first backup host that the server will
try to access and nameb being the last. For the first backup host, choose the most
reliable node (one that is usually up and running, not heavily loaded). All backup
hosts should have adequate disk space for an up-line dump of server memory.

The node names must be known to the DECnet Router Server. As explained in
Section 3.1.1.2, the node names known to the server are those known to its host.

The default for the backup host list is the server’s host node, as identified in the
down-line load database on the loading host.

To display the list of backup hosts for a running server, use the NCP SHOW EXECU-
TOR CHARACTERISTICS command shown in Appendix C and described in the
DECnet Router Software Management Guide.
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4.1.4 Setting the Clock Frequency

The clock frequency parameter is used by the server’s internal clock. The internal
clock keeps track of time and is the source for the time recorded on event logging
messages. If you specify the wrong clock frequency for your DECnet Router Server,
then the time recorded in event messages will be wrong.

The default clock frequency is 60 Hz and is used in the United States. You need not
change the clock frequency unless the site of installation has a 50 Hz supply fre-
quency. Installations in Europe, for example, require 50 Hz. To change the clock
frequency from 60 to 50 Hz, use the following command:

SET SYSTEM LINE FREQUENCY 50

4.1.5 Sample Network Configuration File

Example 4-1 shows a sample network configuration file used for DECnet Router
Server node RTRDEV.

NOTE

The network configuration files generated by the VMSINSTAL and
RSXINSTAL procedures do not include comments as does the exam-

ple below.
H NetworK Configuration File - RTRDEUSB.CFG
i
il, Definindg the UNA password (viewed by hosts as thg service rpassword).,

H Default if invalid or missing: NO PASSWORD SET
SET LINE UNA-0O PASSWORD AAFFOO

+ Defining the NetworK Privileded password (svystem rassword).
Default if inwvalid or missing: NO PASSWORD SET

SET SYSTEM PASSWORD COME
H
i3, Setting the clock freauency to SO0Hz.
H Default if invalid or missing: BO Hz.
SET SYSTEM LINE FREQUENCY BO
34, Backup host node list.
H Default: server’s maintenance host

SET EXECUTOR BACKUP HOSTS EAST: WEST: NORTH: SOUTH, CENTER

Exampie 4-1: Sample Network Configuration File
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4.2 Editing the Router Configuration File

The DECnet Router Server uses the router configuration file to set up the routing
parameter values for the network configuration. Section 4.2.1 describes the general
procedure for defining and changing parameters in the router configuration file. Dur-
ing installation when you specify the number of synchronous and asynchronous lines
on your server, the installation procedure generates the appropriate software and -
router configuration file. A different configuration file is generated for each of the
three possible software system configurations:

e 8-line synchronous only
¢ 8-synchronous/16-asynchronous

® 16-synchronous/32-asynchronous

You can use the configuration file as is, provided the defaults match your installation.
Most likely you will need to tailor the file. (Appendix B includes sample unedited files
for the 8-line synchronous only configuration and for the 8-/16-line configuration.)
Section 4.3 lists the default values for the parameters defined in each router configu-
ration file. ~

Edit the file prior to loading the DECnet Router Server so that the routing configura-
tion suits your network installation.

NOTE

Before editing the file, save a copy of the original file. You may need
the original file for troubleshooting purposes.

After loading the DECnet Router Server, you can edit the file to reconfigure or fine
tune the server system. The changes do not take effect until you reload the server.

You can also use NCP commands to change certain parameters while the server
software is running. These changes take effect immediately and stay in effect until the
server is reloaded. The parameters you can change in this way are shown in Table 4-1
of Section 4.3. When reloaded, the default parameter values defined in the routing
configuration file take effect. Appendix C lists the format for each NCP command
available to you. See the DECnet Router Software Management Guide for details.

4.2.1 Changing Routing Parameters

The router configuration file uses the following commands to set parameters:

SET CIRCUIT
SET EXECUTOR
SET LINE

Use these commands to make permanent changes to parameter values. Reload the
server after editing the file so that the values take effect.
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One or more parameter keywords and their values follow each command; for example:
SET EXECUTOR MAXIMUM ADDRESS 1022

You can abbreviate commands and keywords to the first three characters. Do not
abbreviate numerical parameter values. For example, abbreviate the preceding com-
mand as follows:

SET EXE MAX ADD 1022
Include comments by preceding them with a semicolon (;).

Except for the SET CIRCUIT and SET LINE commands, each command contains
one parameter per line. The SET CIRCUIT and SET LINE commands may include
several parameters per line, entered in any order. In addition, you can use a wildcard
character (*) in SET CIRCUIT or SET LINE commands. The wildcard character
allows you to set all circuits or lines to one value without specifying each circuit or line
individually. This makes configuration files easier to edit. Also, if you want most of
the circuits or lines to have the same value, but you want one or two to have different
values, use the wildcard for a command to set the general value and then follow with
additional commands for the components to be set differently. The following example
shows how to set all circuits on the DECnet Router Server to the ON state, except
circuit LC-4:

SET CIRCUIT LC-* STATE ON HELLO TIMER 10 COST 5
SET CIRCUIT LC-4 STATE OFF

The LLC mnemonic identifies the line card on the DECnet Router Server. The next
section describes how to identify each of the server lines and circuits. Section 4.3.4
includes more command examples.

Once you load and start your DECnet Router Server, you can use NCP SHOW
commands to display the current values for the routing parameters in the server’s
running database; for example:

TELL server-node-id SHOW EXECUTOR

See the DECnet Router Software Management Guide for more details of the NCP
SHOW commands.
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4.2.2 |dentifying Server Lines and Circuits

To identify the server’s UNA circuit or line, specify UNA-0. To identify the point-to-
point lines or circuits, specify the device name for line cards, LC, followed by a
hyphen and the number of the slot that the line card occupies. As shown below,
asynchronous lines require an additional specifier to distinguish the two lines on the
card. The format for identifying lines or circuits is:

LC-n[L]
[R]

where

LC Is the device name used for server line cards.

n Is the unique number of the line card slot in the Ethernet Communications
Server.

L Identifies the line plugged into the left side of an asynchronous line card. Do not
use to identify synchronous lines.

R Identifies the line plugged into the right side of an asynchronous line card. Do
not use to identify synchronous lines.

Figure 4-1 shows a Communications Server with eight synchronous lines. The first
eight line card slots are numbered in the figure. The slots are numbered left to right,
from top to bottom, beginning with 1. Odd-numbered cards are on the left half of the
Communications Server and even-numbered are on the right. As shown in the figure,
identify the synchronous line connected to the card in slot 2 as LC-2. The figure also
shows the numbering scheme for the maximum configuration of 16 synchronous lines.

Figure 4-2 shows a Communications Server with 16 asynchronous lines. As shown,
identify the two asynchronous lines connected to the card in slot 2 as LC-2L and
LC-2R. The figure shows the numbering scheme for the maximum configuration of 32
asynchronous lines. Remember that your server can have both synchronous and asyn-
chronous line cards, as shown in Figure 1-3.
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Figure 4-1: Numbering Scheme for Synchronous Lines
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4.3 DECnet Router Server Parameters

The following sections describe the commands and parameters that define the routing
configuration for the DECnet Router Server. Each subsection describes the com-
mands and parameters applicable to one of the network components that make up the
configuration:

Executor node (the server) Section 4.3.1
Circuit Section 4.3.2
Line Section 4.3.3

Table 4-1 lists the parameters that you can define or change for each component and
their defaults. Parameters that you can change while the DECnet Router Server is
running are preceded by an asterisk (*). Use the NCP SET commands shown in
Appendix C and described in the DECnet Router Software Management Guide. Re-
member that changes made to the running database stay in effect until the server is
reloaded. To make the changes permanent, you must edit the configuration file.

Parameters that you use to define the DECnet Router Server as a level 2 router in a
multiple area network are preceded by an at sign (@). If you want your DECnet
Router Server to be a level 2 router, assign the desired values to these parameters.
Activate the command lines that include these parameters by removing the comment

@,

specifiers (‘‘;”’) that precede them.

If you use the unedited router configuration file supplied with the distribution kit, the
defaults listed in Table 4-1 are the values that will be used by the DECnet Router
Server. Appendix B includes two unedited router configuration files, one for the 8-line
synchronous only system configuration, and one for the 8-line synchronous/16-line
asynchronous system configuration.

4.3.1 Executor (Server) Node Parameters

The following describes the parameters for the server node as the executor.

4.3.1.1 BUFFER SIZE — This parameter specifies the size for buffers used by the
DECnet Router Server for intermediate storage of user data being received and for-
warded to adjacent nodes. This parameter also controls the maximum segment size of
all messages received by the server node. The segment size, minus a 24-byte DECnet
header, is the largest block of message data that can be transmitted over a physical
line. (Note: This physical limitation does not restrict the size of user messages. If the
message being transferred exceeds the segment size, DECnet divides the message into
the necessary number of segments. The segments are transmitted to the destination
node and the message is reconstructed.)
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Table 4-1: Component Parameters

Component Parameter

EXECUTOR BUFFER SIZE
MAXIMUM ADDRESS
@ MAXIMUM AREA
@ MAXIMUM AREA COST
@ MAXIMUM AREA HOPS
MAXIMUM COST
MAXIMUM HOPS
MAXIMUM BROADCAST NONROUTERS
MAXIMUM BROADCAST ROUTERS
* RECEIVE PASSWORD
SEGMENT BUFFER SIZE
* TRANSMIT PASSWORD

CIRCUIT * COST
HELLO TIMER
ROUTING PRIORITY
* STATE

LINE SPEED
DUPLEX
MODEM

Section 4.3.4 includes sample router configuration files.

Defauit

576
255
63
1022
20
1022
20
32
10
null
576
null

15
100
OFF

9600
FULL
YES

The buffer size for the DECnet Router Server should be equal to the size used by other
nodes in the network. If the buffer size for the server is smaller than that of another
node that uses the server to forward messages to a destination node, the server may
not forward the entire message. If the buffer size is larger than that of another node,
buffer space will be wasted, and processes may have to wait for buffers to become

available.

WARNING

All nodes in the network should have the same buffer size.

Configuring the DECnet Router Server
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Trade-offs: Consider the following when selecting the buffer size:

1

The record-blocking factors (transmission segment size) used by application pro-
grams.

Most file transfer operations never send messages greater than 576 bytes. There-
fore, a buffer size that exceeds this value would not be useful. If possible, select a
buffer size (plus the DECnet header size of 24 bytes) that is an even multiple of
the record size used by application programs.

For example, when application programs block data into 256-byte records, a
buffer size of 256 bytes is not appropriate. DECnet adds a 24-byte header to each
segment, and thus must split each record into two segments to transmit it. One
segment would have 232 bytes of data plus the 24-byte header, and the next
segment would have only the remaining 24 bytes of the record data plus the
header. This uses segments inefficiently and needs more memory for buffer space.
It is better to increase the buffer size to 280 (256 plus 24) bytes, giving a larger
segment size so that each record can be accommodated without splitting. You
may or may not wish to have a larger buffer size, for the reasons indicated below.

The error rate of the communication lines.

If any lines are prone to errors, specify a smaller buffer size (256 bytes) to reduce
the probability and cost of retransmissions over those lines.

Your throughput requirements.

High speed lines perform better with large buffers and large message segments
because fewer messages must be processed. (This may not apply to lines that are
error prone, as mentioned above.)

A large buffer size is also good for bulk data transfers. Consider this if your server
will be processing a high volume of network file transfers. However, note that a
large buffer size reduces the number of buffers available. Consequently, with less
buffers, processes may have to wait for buffers to become available.

Format: To specify a buffer size, use the following command in the router configura-
tion file:

SET EXECUTOR BUFFER SIZE size

where size is the buffer size in bytes, in the range 246 to 1484. The size value must be a
multiple of four. If the value you specify is not a multiple of four, then the DECnet
Router Server will automatically increase the buffer size to the next largest multiple
of four. The server logs an event message informing you of this. The default buffer size
is 576.
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4.3.1.2 MAXIMUM ADDRESS — This parameter defines the largest node address
(number) and, consequently, the greatest number of nodes that can be addressed by
the DECnet Router Server in its own area. The value defines the size of the routing
database. The range of possible values is 2 to 1023. All nodes in the network should
have the same maximum address.

Do not specify a maximum address less than the DECnet Router Server’s node num-
ber or the host node’s number. Otherwise, the server automatically sets the maximum
address to the default, which is 255, or to the larger of the two numbers if they are
greater than 255. If the maximum address is less than the node number of any other
nodes, those nodes will be excluded from the routing database. The server will not
forward messages to those nodes.

Trade-offs: Choose the lowest address possible that exceeds all other node addresses
in the network. To ensure the smallest maximum address, node numbers should be
assigned starting with 1 and incremented by 1. The higher the value you choose, the
greater will be the routing overhead for the server’s memory and central processing
unit. The maximum number of nodes in the network depends on the number of
broadcasting routers specified in the router configuration file. The values for these are
limited by DNA restrictions and by the size restrictions for the DECnet Router
Server’s routing database. The following formula defines the limits for these entities:

(Max Addr) * ((3.5 + no. of lines) + no. broadcast routers) <24500

The number of lines can be either 8, 16, or 32, depending on which system image is
used. A broadcast router is a routing node on the same Ethernet as the server. The
formula above assumes the maximum configuration for a maximum node address of
1023, 9 active lines, and 12 broadcast routers. Once your network reaches the maxi-
mum configuration, if you increase the number of nodes in the network, you must
decrease the number of broadcast routers. Likewise, if you decrease the number of
nodes, you can increase the number of broadcast routers.

Format: To set the maximum address, use the following command in the router
configuration file:

SET EXECUTOR MAXIMUM ADDRESS address

where address is in the range of 2 to 1023.

4.3.1.3 MAXIMUM AREA — If you want your DECnet Router Server to be a level 2
router in a multiple area network, use this parameter to limit the number of areas
that the server will recognize. The range of possible values is 2 to 63. All level 2 routers
in the network should have the same maximum.

Do not specify a maximum area value less than the DECnet Router Server’s area
number or the host node’s area number. Otherwise, the server automatically sets the
maximum area to the default, which is 63.
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By default, the DECnet Router Server is set for level 1 routing only. The command
line in the configuration file that defines the maximum area parameter is preceded by
a semicolon (;), which makes the line a comment instead of a command to be pro-
cessed. To set up the DECnet Router Server as a level 2 router, delete the semicolon.
If necessary, change the value of the maximum address parameter to suit your net-
work. (The predefined value is 63.)

Trade-offs: Choose the lowest area number possible that exceeds all other area num-
bers in the network. To ensure the smallest maximum area, area numbers should be
assigned starting with 1 and incremented by 1. The higher the value you choose, the
greater will be the routing overhead for the server’s memory and central processing
unit.

Format: To set the maximum area, use the following command in the router configu-
ration file:

SET EXECUTOR MAXIMUM AREA number
where number is in the range of 1 to 63.

Remember to delete the semicolon that precedes the command line in the configura-
tion file provided with the distribution kit. If you do not want your DECnet Router
Server to be a level 2 router, this command should be preceded by the semicolon. (The
server initialization task will see the command as a comment and will not process the
command.) Do not. delete the command. You may decide to use your DECnet Router
Server as a level 2 router at a later time.

4.3.1.4 MAXIMUM AREA COST — If you want your DECnet Router Server to be a
level 2 router in a multiple area network, use this parameter to control the total path
cost between the server and any other area in the whole network. The total path cost
between areas is the sum of the routing path costs along a path between level 2
routers. The DECnet Router Server uses the maximum area cost parameter to find
out if an area in the network is reachable. An area is unreachable if the cost to get to
the closest level 2 router in that area exceeds the value of this parameter.

Select a maximum path cost that is large enough to include all the areas that you
want to be reachable.

By default, the DECnet Router Server is set up as a level 1 router. In the configura-
tion file supplied with your distribution kit, the command line defining the maximum
cost parameter is preceded by a semicolon. When the configuration file is processed,
the server initialization task will treat this line as a comment. If you wish to set up
your DECnet Router Server as a level 2 router, remove the semicolon. Also, if neces-
sary, change the value of the maximum cost parameter to suit your network. The
default is 1022.
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Trade-offs: This parameter serves to limit the size of the reachable network. If you
set a high value, the DECnet Router Server can reach more areas. If you have an
extremely large network that includes areas with which communications will be infre-
quent and unnecessary, use this parameter to exclude these areas from the DECnet
Router Server’s reachable network. That is, set the parameter to a value that is less
than the total path cost required to reach any of the level 2 routers in those areas.
There is no drawback if you choose all areas to be reachable.

Format: To set the maximum area cost, use the following command in the router
configuration file:

SET EXECUTOR MAXIMUM AREA COST cost

where cost is in the range of 2 to 1022. The default is 1022. Remember to delete the
semicolon that precedes the command line in the configuration file provided with the
distribution kit. If you do not want your DECnet Router Server to be a level 2 router,
do not delete the semicolon. Do not delete the command. You may decide to use your
DECnet Router Server as a level 2 router at a later time.

4.3.1.5 MAXIMUM AREA HOPS — If you want your server to be a level 2 router in a
multiple area network, use this parameter to set the maximum number of hops that a
message can make between the DECnet Router Server and any other area in the
whole network. A hop is the logical distance over a line between two adjacent nodes.
The DECnet Router Server uses this parameter to find out if an area in the network is
reachable. An area is unreachable if the number of hops needed to get to the closest
level 2 router in that area exceeds the value of this parameter.

The value of this parameter should always be large enough to include all the areas
that you want to be reachable.

By default, the DECnet Router Server is set up as a level 1 router. In the configura-
tion file supplied with your distribution kit, the command line defining the maximum
hops parameter is preceded by a semicolon. When the configuration file is processed,
the server initialization task will treat this line as a comment. If you wish to set up
your DECnet Router Server as a level 2 router, remove the semicolon. Also, if neces-
sary, change the value of the maximum hops parameter to suit your network. The
default is 20.

Trade-offs: This parameter serves to limit the size of the reachable network. If you
set a high value, the DECnet Router Server can reach more areas. If you have an
extremely large network that includes areas with which communications will be infre-
quent and unnecessary, use this parameter to exclude these areas from the DECnet
Router Server’s reachable network. That is, set the parameter to a value that is less
than the total number of hops required to reach any of the level 2 routers in those
areas. There is no drawback if you choose all level 2 routers to be reachable.
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Format: To set the maximum number of area hops, use the following command in the
router configuration file:

SET EXECUTOR MAXIMUM AREA HOPS hops

where hops is in the range of 2 to 30. The default is 20. Remember to delete the
semicolon that precedes the command line in the configuration file provided with the
distribution kit. If you do not want your DECnet Router Server to be a level 2 router,
do not delete the semicolon. Do not delete the command. You may decide to use your
server as a level 2 router at a later time.

4.3.1.6 MAXIMUM BROADCAST NONROUTERS — This parameter specifies the
maximum number of Ethernet nonrouting nodes (end nodes) that the server’s running
database can contain at any one time. This applies only to nonrouting nodes on the
same Ethernet as the server. Set this parameter large enough to include all nonrout-
ing nodes on the Ethernet.

Trade-offs: The larger the number, the greater the overhead for the server’s central
processing unit. However, if the number is too small, some nonrouting nodes may be
unreachable (directly) due to limits on the size of the server’s routing database. They
will be reachable through another routing node that includes the nonrouting node in
its database.

Format: To get the maximum number of nonrouting nodes, use the following com-
mand in the router configuration file:

SET EXECUTOR MAXIMUM BROADCAST NONROUTERS number
where number is in the range of 0 to 1022. The default value is 32.

The number must be less than the maximum node address minus one. If the number
of broadcast nonrouting nodes is greater than the maximum node address minus one,
the DECnet Router Server automatically sets the maximum of nonrouters to the
maximum node address minus one. For example, if you set the maximum number of
nonrouters to 1022, and the maximum node address is 255, then the DECnet Router
Server sets the maximum number of nonrouters to 254. The server sends the following
message to the event-logging facility on its host:

WARNING: MAXIMUM BROADCAST NONROUTERS set to MAXIMUM ADDRESS minus one.,

4.3.1.7 MAXIMUM BROADCAST ROUTERS — This specifies the maximum num-
ber of other Ethernet routing nodes that the DECnet Router Server’s running data-
base can contain at any one time. This applies to routing nodes on the same Ethernet

as the server. Set this parameter large enough to include all other routing nodes on the
Ethernet.
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Trade-offs: The larger the number, the greater the overhead on the server’s central
processing unit. If the number is too small, some routing nodes may be unreachable
due to limits on the size of the server’s routing database. If you specify a value that is
less than the actual number of routers on the Ethernet, then your DECnet Router
Server can reach only that many routers in one hop. For example, if your Ethernet has
15 routing nodes and you specify five, then your router will be able to reach in one hop
those five routers only. The excluded routing nodes, although directly unreachable,
will be reachable through other routing nodes on the Ethernet.

When the number of active routing nodes reaches the limit, router nodes with the
lowest routing priority are dropped from the routing database. Section 4.3.2.3
discusses the routing priority parameter.

Format: To set the maximum number of routing nodes, use the following command in
the router configuration file:

SET EXECUTOR MAXIMUM BROADCAST ROUTERS number
where number is in the range of 1 to 33. The default is 10.

4.3.1.8 MAXIMUM COST — The DECnet Router Server uses this parameter to find
out whether a destination node in the network is reachable. The parameter specifies
the maximum total path cost allowed from the server node to any other node. A
remote node is unreachable if the cost to get to the remote node exceeds the value of
this parameter. The path cost is the sum of the routing circuit costs along a path
between two nodes. Section 4.3.2.1 explains how to specify the routing cost for each
circuit on the server node. Select a maximum total path cost that is large enough to
include all the nodes that you want to be reachable.

Trade-offs: This parameter serves to limit the size of the reachable network. If you
set a high value, the DECnet Router Server can reach more nodes. If you have an
extremely large network that includes distant nodes with which communications will
be infrequent and unnecessary, use this parameter to exclude these nodes from the
DECnet Router Server’s reachable network. (However, there is no drawback if you
choose all nodes to be reachable.)

Format: To set the maximum cost, use the following command in the router configu-
ration file:

SET EXECUTOR MAXIMUM COST cost
where cost is in the range of 2 to 1022. The default is 1022.
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4.3.1.9 MAXIMUM HOPS — The DECnet Router Server uses this parameter to find
out whether a destination node is reachable. The parameter specifies the maximum
number of routing hops from the server node to any other reachable node. A remote
node is unreachable if the number of hops required to get to it exceeds the value set
for this parameter. A hop is the logical distance over a line between two adjacent
nodes. The value of the maximum hops parameter should always be equal to or
greater than the longest possible path within the network. The range of valid values is
from 2 to 30. The default is 20.

Trade-offs: This parameter limits the size of the reachable network. If you set a high
value, the DECnet Router Server can reach more nodes. If you have an extremely
large network that includes distant nodes with which communications will be infre-
quent and unnecessary, use this parameter to exclude these nodes from the DECnet
Router Server’s reachable network. (However, there is no drawback if you choose all
nodes to be reachable.)

Format: To set the maximum hops, use the following command in the router configu-
ration file:

SET EXECUTOR MAXIMUM HOPS hops
where hops is in the range of 2 and 30. The default is 20.

4.3.1.10 RECEIVE PASSWORD — This parameter specifies a password that the
DECnet Router Server uses to control access from adjacent nodes not on the Ethernet.
The circuit connecting an adjacent node does not come up unless the password sup-
plied by the adjacent node matches the DECnet Router Server’s receive password.

In multiple area networks, this parameter is significant for circuits connecting adja-
cent DECnet Phase III nodes. Phase III nodes in a multiple area network must have a
transmit password. This helps you locate Phase III to Phase IV connections across
area boundaries. Such connections should be prevented, as explained in Section 3.3.

If you do not define a receive password, then adjacent nodes can access the DECnet
Router Server without supplying a password.

You can change the receive password in the running database of the DECnet Router
Server by using the NCP SET EXECUTOR command, as shown in Appendix C.

Trade-offs: If you specify a receive password, you can prevent unauthorized access
from remote adjacent nodes.

Format: To set the receive password, use the following command in the router config-
uration file:

SET EXECUTOR RECEIVE PASSWORD password

where password is a string of up to 8 ASCII characters. In the configuration file
provided with the distribution kit, the command line is preceded by a semicolon so
that no password will be set. To define a password, delete the semicolon.
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4.3.1.11 SEGMENT BUFFER SIZE — This parameter specifies the size of buffers
used to communicate with the DECnet Router Server. This parameter determines the
maximum message size that the DECnet Router Server can receive or send. This
parameter deals with network management communications to the DECnet Router
Server. It has nothing to do with routed messages.

Trade-offs: This parameter should be less than or equal to the buffer size parameter.
When you are changing the buffer size throughout the network, make sure the seg-
ment buffer remains less than or equal to the buffer size. To increase the network
buffer size, first increase the buffer size throughout the network, then the segment
buffer size. T'o decrease the network buffer size, first decrease the segment buffer size
throughout the network, then the buffer size. For more information, refer to the
appropriate host system DECnet documentation. If you are not changing the buffer
size throughout the network, then this should be equal to the buffer size.

If the segment buffers of the server node and a destination or source node differ in
size, then the server uses the smaller of the segment buffer sizes for sending or
receiving the data.

Format: To set the segment buffer size, use the following command in the router
configuration file:

SET EXECUTOR SEGMENT BUFFER SIZE size
where size is in the range of 246 to 1484 bytes. The default is 576.

4.3.1.12 TRANSMIT PASSWORD — This parameter specifies a password that the
DECnet Router Server can supply to allow it to communicate with an adjacent non-
Ethernet node. The transmit password must match the adjacent node’s receive pass-
word. If the passwords match, then the circuit connecting the server and the adjacent
node will come up. If the passwords do not match, the circuit will not come up.

If none of the adjacent nodes have set up a receive password, then you need not
specify a transmit password for the server.

You can change the transmit password in the running database of the server by using
the NCP SET EXECUTOR command, as shown in Appendix C.

Trade-offs: Specify a transmit password if any adjacent non-Ethernet node requires
it; otherwise, the server will not be able to access that node.

Format: To set the transmit password, use the following command in the router
configuration file:

SET EXECUTOR TRANSMIT PASSWORD password

where password is a string of up to 8 ASCII characters. In the configuration file
provided with the distribution kit, the command line is preceded by a semicolon so
that no password will be set. To define a password, delete the semicolon.
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4.3.2 Circuit Parameters

Commands for setting circuit parameters can contain more than one parameter per
line, in any order. Section 4.2.1 discusses how to change circuit parameters and how to
use wildcard characters (*) for setting the same parameter for more than one circuit.
Section 4.2.2 explains how to identify circuits on the server.

The router configuration file includes commands for the maximum number of circuits
(synchronous and asynchronous) supported by your server’s software image. By de-
fault, only the commands for synchronous lines are activated. Commands for asyn-
chronous lines are preceded by a semicolon so that the server initialization task will
treat these lines as comments. If your server has asynchronous lines, enable the
commands defining parameters for the asynchronous lines by deleting the semicolon
preceding each of the appropriate commands, and if necessary, change the parameter
values to suit your configuration. Insert semicolons before the commands for the
unused synchronous lines. For example, if the line in slot 1 is asynchronous, delete the
semicolon preceding the lines defining LC-1L and LC-1R, and insert a semicolon
before the line defining LLC-1 (the synchronous line).

Insert semicolons before any other commands that define lines not used on your
server.

Table 4-2 shows the line configurations supported by the server.

Table 4-2: Line Configurations

Line Speed Number of lines Aggregate Bandwidth
19.2 Kbps 32 sync/async 307.2 Kbps per PAM
19.2 Kbps 16 sync/async 307.2 Kbps

56 Kbps 8 sync 448 Kbps

250 Kbps 2 sync 500 Kbps

500 kbps 1 sync 500 Kbps

The total bandwidth must not exceed 500Kbps; otherwise, the DECnet Router Server
automatically turns all circuits off.

4.3.2.1 COST — This parameter specifies the routing cost of the circuit. The DEC-
net Router Server uses the cost value of each circuit to determine which path it will
use to route data to the destination node. The DECnet Router Server calculates the
path cost for each path to the destination node and chooses the least costly path. The
path cost is the sum of the costs of the circuits that make up the path. Messages will
travel between nodes along the path with the smallest total cost.

You can change the cost of a circuit in the running database of the DECnet Router
Server by using the NCP SET CIRCUIT command, as shown in Appendix C.
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Trade-offs: The DECnet Router Server is less likely to route messages along a high
cost circuit than a low cost circuit. Therefore, give high speed lines lower cost values
and low speed lines higher cost values. In this way, you can force more messages along
the high speed lines and thus improve network traffic flow.

Format: To set the cost of a circuit, use the following command in the router configu-
ration file:

SET CIRCUIT dev COST cost

where dev is the identity of a UNA or LC circuit, and cost is a decimal integer in the
range 1 to 25. The default value is 1.

4.3.2.2 HELLO TIMER — This parameter specifies how often the server sends hello
messages to the adjacent node on the specified point-to-point circuit. If the adjacent
node does not receive a hello message from the server within a specified time, it
considers the server as unreachable. The length of time that can elapse before this
happens depends on the value of the listen timer on that node.

The listen timers on all Phase III nodes have the same fixed value. Therefore, if the
adjacent node is a Phase III node, set the hello timer to 5 seconds. Phase IV nodes
calculate the listen timer from the adjacent node’s hello timer.

Trade-offs: If the timer is set too large, then the adjacent node will wait a long time
before it detects that the server is not reachable.

Format: To set the hello timer, use the following command in the router configuration
file:

SET CIRCUIT dev HELLO TIMER seconds

where dev is the identity of a UNA or LC circuit and seconds is a decimal integer in
the range 3 to 8191. The default value is 15.

4.3.2.3 ROUTING PRIORITY — This parameter applies only to Ethernet (UNA)
circuits and specifies the priority this DECnet Router Server will have in the selection
of a designated router for this circuit. (Section 3.2 describes the function of designated
routers.)

Trade-offs: If there are two or more routers on the same Ethernet, the designated
router provides message routing services for end nodes on the Ethernet. If you specify
‘a high priority for your DECnet Router Server, it is more likely to be chosen as the
designated router. If any of the other routers on the Ethernet is a DECnet
Router/X.25 Gateway, it is better to give your DECnet Router Server a higher priority
and thus increase its workload, leaving the combined Router/Gateway free for other
processing.
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Also, if another router on the Ethernet has connections to a larger network than does
your DECnet Router Server, then specify a lower priority for your router than for the
other router. In this way, the other router is more likely to be selected as the desig-
nated router. Then, other nodes on the Ethernet can route messages destined for the
larger network directly to the router connected to that network, instead of wasting an
unnecessary hop to your DECnet Router Server (the messages will go to the desig-
nated router anyway). This will improve the throughput of your network.

Format: To set the router priority for the UNA circuit on your server, use the follow-
ing command in the router configuration file:

SET CIRCUIT UNA-0 ROUTER PRIORITY number
where number is in the range of 0 to 127. The default is 100.

4.3.2.4 STATE — This parameter specifies the circuit’s operational state. There are
two possible states applicable to DECnet Router Server circuits.

OFF  The circuit is not in use.
ON The circuit is available for normal use or service functions.

You can change the state of a circuit while the DECnet Router Server is running. Use
the NCP SET CIRCUIT command, as shown in Appendix C. This change stays in
effect until the next time you reload the server. When you reload the server, the state
of the circuit will be as defined in the router configuration file.

Format: To set the state of a circuit, use the following command in the router configu-
ration file:

SET CIRCUIT LC-n STATE circuit-state

where n is the number of the circuit and circuit-state is OFF or ON. For asynchronous
circuits, specify L or R for the position on the line card; for example, LC-3L. The
default operational state is OFF.

4.3.3 Line Parameters

As with circuits, commands setting line parameters can include more than one pa-
rameter per line, in any order. Section 4.2.1 discusses how to define line and circuit
parameters, and how to use wildcards (*) for defining the same parameter for all lines.

Line parameters are: DUPLEX, MODEM, and SPEED. These parameters apply to
LC lines only. The settings for these parameters must be consistent with the settings
for the adjacent node connected by the line being defined.

You cannot change these parameters dynamically with NCP. If hardware changes are
made that affect these parameters, you must change the parameters and reload the
server node.
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4.3.3.1 DUPLEX — This parameter specifies the hardware duplex mode of the line.
There are two possible modes:

FULL full duplex (default)
HALF  half duplex

The duplex must be the same as defined on the adjacent node at the other end of the
line.

Format: To set the duplex parameter for a line, use the following command in the
router configuration file:

SET LINE LC-n DUPLEX JFULL
HALF

where n is the number of the circuit. For asynchronous circuits, specify L or R for the
position on the line card; for example, LC-3L.

4.3.3.2 MODEM — This parameter specifies whether the line is connected by an
external modem. (Null modems or null modem cables are considered as a modem.)
Modems are required for all high speed lines (M3101), for all leased lines, and for any
low speed lines connected to devices other than LCs (such as DMCs or DMRs).
Specify MODEM YES for such lines. Specify MODEM NO only for low speed lines
(M3100) connecting your server to a line card on another local server, such as a line
that connects your server to another DECnet Router Server, forming a connection
between two Ethernets. If you have such a configuration, make sure the router config-
uration files for both servers have the corresponding lines set up in the same way.

NOTE

For interconnection of two Ethernets requiring heavy traffic, use high
speed lines (M3101).

Some modems have dual rates. The DECnet Router Server forces the modem to work
at the highest of the two rates.

Trade-offs: If this parameter is set wrong, the line will not work.
Format: SET LINE LC-n MODEM {YES
NO

where n is the line number. For asynchronous circuits, specify L or R for the position
on the line card; for example, LC-3L. Specify YES if the line has a modem, and
specify NO if the line does not have a modem. The default is MODEM YES.
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4.3.3.3 SPEED — This parameter specifies the receive and transmit speed for the
line. If you specify an invalid line speed, the DECnet Router Server uses the next
greater valid speed. The maximum line speed for DCSAX-LA (M3100) line cards is
19,200 bits per second. The maximum for DCSAX-LB (M3101) line cards is 500,000
bits per second. For M3101 line cards, the speed you choose is determined by the
clocking speed of the modems on the line. The default speed for both types of line
cards is 9600.

Remember that the sum of the speeds for all the LC lines on your server must be less
than 500,000 bps.

Format: To set the speed of an LC line, use the following command in the router
configuration file:

SET LINE LC-n SPEED speed

where speed is an integer greater than zero. Observe the maximum speeds allowed for
each line card type. For asynchronous circuits, specify L or R for the position on the
line card; for example, LC-3L.

4.3.4 Sample Router Configuration Files

Sections 4.3.4.1 and 4.3.4.2 each contain an example of a customized router configura-
tion file. Section 4.3.4.1 contains a customized router configuration file for a DECnet
Router Server in a single area network and having four synchronous lines (ihe soft-
ware supports a maximum of eight synchronous lines). Section 4.3.4.2 contains a
customized file for a DECnet Router Server with both synchronous and asynchronous
lines. The server is set up as a level 2 router in a multiple area network. Appendix B
includes two unedited router configuration files which show how the customized
router configuration files (Examples 4-2 and 4-3) appear before editing.

4.3.4.1 Sample Customized File for Server with Four Lines — The following file
is set up for the DECnet Router Server RTRDEV, with four synchronous lines. Figure
4-3 shows the physical network configuration for RTRDEV. Example 4-2 contains the
router configuration file. There are 40 end nodes and 14 routing nodes or DECnet
Router Servers on RTRDEV’s Ethernet (LAN1).

The greatest number of nodes in the area that RTRDEV can address is 500, the value
set to the maximum address parameter in the configuration file. All the nodes shown
in Figure 4-3 have a buffer size of 800 bytes. Thus, the buffer size parameter in the file
is set to 800 bytes. The file limits the reachable network for the DECnet Router Server
to all nodes at a distance of 10 hops or less (maximum hops parameter).

Line LC-1 links two DECnet Router Servers and is a high speed line. Therefore, it
needs a modem. Lines LC-2, LC-3, and LC-4 need modems because they connect to
devices other than LCs. In this configuration, the traffic on LC-1 should not be heavy.
Therefore, RTRDEV can handle other lines. LC-1 is a high speed line (56,000 bps).
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Figure 4-3: Configuration for Sample Customized Routing Configuration File

The cost on LLC-3 is set at a higher value than the cost of LC-1 so that the high speed
line will be used more often for communications to LAN2. Notice messages can take
either of two paths from RTRDEV to the Phase III network: one through LC-3 and
the other through LC-1 to the line connecting LAN2 and the Phase III network.

Note that the SET CIRCUIT commands have been edited so that the circuits are
turned to the ON state.

The routing priority for RTRDEV is higher than the default (110 instead of 100). This
helps ensure that RTRDEV will be the designated router for LAN1. Also, the hello
timer for UNA-O is set to a higher value than the default (25 instead of 15). Thus,
fewer hello messages will be sent; this minimizes message traffic over the UNA.

Configuring the DECnet Router Server 4-25



Both the transmit and receive passwords for all adjacent nodes connected by LC lines
are ETHER. Thus, the transmit and receive passwords for RTRDEV are defined as
ETHER. To enable the command lines defining these passwords, the semicolons
preceding the lines have been deleted.

Notice that semicolons precede the lines defining area parameters (lines 13, 14, and
15). This sets up RTRDEV as a level 1 router.
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DECnet Router Server Initialization File

Copvright

(c) 1984 by

Didital Eaquipment Corporations Mavnard, Mass.

File name

= "Gerver’s node name"RTR.CFG

This confiduration file resides on the PLUTO/PLUTO account or
General DECnet account of the down-line loading host svstem. This
file uses all the defawult values for confiduring a DECnet Router
Server node., Mote all values are in decimal.

1.

Set the MAXIMUM ADDRESS in the DECnet network., The legdal
rande for this parameter is 2 to 1023 inclusiuve, The
default value for the MAXIMUM ADDRESS parameter is Z355.

SET EXECUTOR MAXIMUM ADDRESS 500

Set the maximum number of routing nodes (excluding this
node) on the Ethernet simultaneously, The legdal range for
the BROADCAST ROUTERS parameter is 1 to 33 inclusive. The
default value for this parameter is 10,

SET EXECUTOR MAXIMUM BROADCAST ROUTERS 13

Set the maximum number of nonrouting nodes on the Ethernet
simultaneously, The legal rande for the BROADCAST
NONROUTERS parameter is O to 1022 inclusive., The default
value for this parameter is 32, The number of nonrouters
Wwill be set to the maximum address minus one if the number
of nonrouters is dreater than the maximum address minus
one.

(continued on next page)
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SET EXECUTOR MAXIMUM BROADCAST NONROJTERS 40

4, Set the total number of hops from the DECnet Router Server
to any other reachable node in the network, A remote node
is unreachable ocver a path if the number of hors reauired
to det to it exceeds the value set for this parameter., The
ledgal rande for the HOPS parameter is 2 to 30 inclusive.
The default value for this parameter is Z20.

e R T L]

SET EXECUTOR MAXIMUM HOPS 10

D Set the total cost from the DECnet Router Server to anv
other reachable node in the network., A remote wnode is
unreachable over a path if the cost reauired to det to it
exceeds the value set for this parameter. The ledal rande
for the COST parameter is 2 ta 1022 inclusive, The default
value for this parameter is 1022,

[ T PR

SET EXECUTOR MAXIMUM COST 40

8. 5Set the BUFFER SIZE for the DECnet Router Server., These
buffers are used for the intermediate storade of all user
data beind transmitted or received, Ledal rande for the
BUFFER SIZE parameter is 246 to 1484 inclusive, The
default value for this rarameter is 576.‘

EE am amw aaw eam

(continued on next page)
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SET EXECUTOR

L
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The lesgal
246 to 1484 inclusive,
rparameter i

SET EXECUTOR

SET
SET
SET
SET
SET
SET
SET
SET
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Server.,

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

Example 4-2 (cont.):

BUFFER

s 2376,

SEGMENT BUFFER

SIZE 800

7. Get the SEGMENT BUFFER
different buffer
range for

SIZE.

The default

8. Set the line characteristics

SIZE 80O

(SPEED »
for each point-to-Point connection

value

from

This parameter allows nodes
sizes to communicate efficiently.

the SEGMENT BUFFER SIZE parameter is

for this

DUPLEX s MODEM control)
the DECnet Router

The options for each parameter are the following:

The speed rande

i

H

£

H

i

i Check

H FProrer valu
H lines must
H

i The

H DUPLEX HALF
]

H The modem

k]

H The default
H DUPLEX

i

H

LC-1
LC-2
LC-3
LC-4
LC-3
LC-6
LCc-7
LC-8

varies

derpending on
the DECnet Router Software Installation Guide for the

your

confiduration,

es, The total bandwidth for the Point-to-Point

not exceed 500

+

durplex parameter for the

Kilobaud.

control parameter can be

line can he

MODEM

DUPLEX FULL or

YES or MODEM NO.

values for these Parameters are SPEED 9600,
FULL and MODEM

through LC-8.

SPEED
SPEED
SPEED
SPEED
SPEED
SPEED
SPEED
SPEED

SBEO00
19200

8600
aBoo
600
9600
9600
9600

DUPLEX
DUPLEX

DUPLEX
DUPLEX
DUPLEX
DUPLEX
DUPLEX
DUPLEX

YESs+ The ledal

FULL MODEM
FULL MODEM

FULL
FULL
FULL
FULL
FULL
FULL

MODEM
MODEM
MODEM
MODEM
MODEM
MODEM

devices are LC-1

YES

YES
YES
YES
YES
YES
YES
YES

(continued on next page)
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Example 4-2 (cont.):

SET CIRCUIT LC-%* COST
SET CIRCUIT LC-1 COST
SET CIRCUIT LC-2 COST
SET CIRCUIT LC-3 COST
SET CIRCUIT LC-4 COST

10,

Set the circuit characteristics (COST, HELLO TIMER: STATE)
for the Point-to-Point circuits from the DECnet Router
Server, The ledal rande for the cost parameter is 1 to 25
inclusive, This sets the path cost between the DECnet
Router and the addacent node on the circuit., The legal
range for the HELLO TIMER parameter is 3 to 8191, The
HELLDO TIMER is the rate in seconds that idle transrort
messades are sent to maintain reachability, The orptions for
the state parameter are STATE ON or STATE OFF., The default
values for COSTs HELLO TIMER and STATE are 1 15 seconds
and off resrpectivelv,

HELLO TIMER 15 STATE ON
HELLO TIMER 15 STATE ON
HELLO TIMER 13 STATE ON
HELLO TIMER 15 STATE ON
HELLO TIMER 15 STATE ON

AN, -

Set the circuit UNA-O parameters (COST» ROUTING PRIORITY
HELLO TIMER). The COST and HELLO TIMER pParameters have the
same attributes and defaults as described above for LC
circuitss The ROUTING PRIORITY rparameter desidnates which
router will serve the Ethernet, If two routingd nodes have
the same pPriority:s then the node with the hidgher node
address will be the desidnated router for the Ethernet.
The ledal rande for the ROUTING PRIORITY parameter is O to
127 inclusive. The default for this parameter is 100,

SET CIRCUIT UNA-0 COST 1 ROUTING PRIORITY 110 HELLO TIMER 25

i1,

Set the TRANSMIT PASSWORD:s which the executor node must
transmit to an addacent node durindg a node initialization
sequence., The rpassword is one to eidht ASCII characters.
The default for this parameter is no pPassword.

(continued on next page)

Router Configuration File for Server with Four Synchronous Lines



JaAlag Jsinoy 18un3q aul Bulunbyuon

Le-¥

NI ER AEE BN AEE AMD R NER E wBm wawm ame omw am amm

NBE NEE NEH AEE AR AEE SHR R ABH AN NSE

SET EXECUTOR TRANSMIT PASSWORD ETHER

120

Set the RECEIVE PASSWORDs which the executor node exrects
to receive from an addacent node during a node
initialization seauence, The Password is one to eidght
ASCII characters, The default for this rParameter is no
rPassword,

SET EXECUTOR RECEIVE PASSWORD ETHER

13.

Set the MAXIMUM AREA number in the DECnet networKkK., The
legal rande for this parameter is 2 to B3 inclusive, If
this parameter is specified, the DECnet Router will become
an area router. The default value for the MAXIMUM AREA
rparameter is lewel 1 routing only, Refer to the
documentation when configuring areas.

SET EXECUTOR MAXIMUM AREA &3

14,

Set the total number of area hops from the DECnet Router
Server’s area to anvy other reachable area in the network.
A remote area is unreachable over a path if the number of

horps reguired to det to it exceeds the value set for this
parameter. The ledal rande for the AREA HOPS rParameter is
2 to 30 inclusive., If this parameter is specified, the
DECnet Router will hecome an area router., The default
value for the AREA HOPS parameter is lewel 1 routing onlv.
Refer to the documentation when confiduring areas.

SET EXECUTOR MAXIMUM AREA HOPS 20

(continued on next page)
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150

Set the total cost from the DECnet Router Server’s area to
any other reachable area in the network, A remote area is
unreachable over a Ppath if the cost reauired to det to it
exceeds the value set for this parameter. The ledal rande
for the AREA COST parameter is 2 to 1022 inclusive, If
this Parameter is specifieds the DECnet Router will become
an area router, The default value for this rparameter is
level 1 routing onlv., Refer to the documentation when
configuring areas.

SET EXECUTOR MAXIMUM AREA COST 1022

Example 4-2 (cont.): Router Configuration File for Server with Four Synchronous Lines



4.3.4.2 Sample Customized File for Server with Synchronous and
Asynchronous Lines — The next sample configuration file, shown in Example 4-3,
is for DECnet Router Server RTRD2, a level 2 router with six synchronous lines and
four asynchronous lines. This file, too, has been edited. The original file copied from
the distribution kit during installation comes with the DECnet Router Server system
image supporting up to eight synchronous or 16 asynchronous lines. Appendix B
includes a sample of the unedited file for such software configurations.

In Example 4-3, commands for unused lines are preceded by a semicolon. In the
original file, all commands defining parameters for asynchronous lines were preceded
by a semicolon. Because RTRD2 has four asynchronous lines, LC-7L through LC-8R,
you have to enable the commands for these lines by deleting the semicolons preceding
them. Also, you have to insert semicolons before the commands defining parameters
for synchronous lines LLC-7 and LC-8.

To set up the DECnet Router Server as a level 2 router, the area routing commands
(13, 14, and 15 in the sample file) are enabled.

Notice that the SET CIRCUIT command lines have been edited so that the circuits
are turned to the ON state. Except for using asynchronous lines and area routing,
RTRD2 uses all the defaults. No receive or transmit passwords are set.
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DECnet Router Server Initialization File

Copyright (c) 1984 by
Digital Eauipment Corrporations Mavnard, Mass.

name = "Server’s node name"RTR.CFG

This confiduration file resides on the PLUTO/PLUTO account or
General DECnet account of the down-line loading host svstem. This

uses all the default values for confiduring a DECnet Router

Server nodes, Note all values are in decimal.

1+ Set the MAXIMUM ADDRESS in the DECnet network, The legal
rande for this parameter is 2 to 1023 inclusive. The
default value for the MAXIMUM ADDRESS rparameter is 255,

SET EXECUTOR MAXIMUM ADDRESS 255

2. S5et the maximum number of routing nodes (excluding this
node) on the Ethernet simultaneously., The ledal rande for
the BROADCAST ROUTERS parameter is 1 to 33 inclusive, The
default value for this parameter is 10,

SET EXECUTOR MAXIMUM BROADCAST ROUTERS 10

(continued on next page)
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Example 4-3 (cont.):

Set the maximum number of nonrouting nodes on the Ethernet
simultaneously, The ledal rande for the BROADCAST
NONROUTERS parameter is O to 1022 inclusive, The default
value for this parameter is 32, The number of nonrouters
will be set to the maximum address minus one if the number
of nonrouters is gdreater than the maximum address minus
onie.

SET EXECUTOR MAXIMUM BROADCAST NONROUTERS 32

Set the total number of hors from the DECnet Router Server
to any other reachable node in the network. A remote node
is unreachable over a path if the number of hops reauired
to det to it exceeds the value set for this parameter. The
legal rande for the HOPS parameter is 2 to 30 inclusive,.
The default value for this parameter is 20.

SET EXECUTOR MAXIMUM HOPS 20

Set the total cost from the DECnet Router Server to anv
other reachable node in the network., A remote node is
unreachable over a rpath if the cost reauired to det to it
exceeds the value set for this parameter. The ledal rande
for the COST parameter is 2 to 1022 inclusive, The default
value for this parameter is 1022,

SET EXECUTOR MAXIMUM COST 1022

(continued on next page)
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Example 4-3 (cont.): Configuration File for Server with Synchronous and Asynchronous Lines

Set the BUFFER SIZE for the DECnet Router Server, These
kuffers are used for the intermediate storagde of all user
data beind transmitted or received, Legal range for the
BUFFER SIZE Parameter is 246 to 1484 inclusive, The
default value for this parameter is 576.

SET EXECUTOR BUFFER SIZE 3576

Set the SEGMENT BUFFER SIZE. This parameter allows nodes
with different buffer sizes to communicate efficiently.
The legal rande for the SEGMENT BUFFER SIZE parameter is
246 to 1466 inclusive, The default value for this
rarameter is S76.

SET EXECUTOR SEGMENT BUFFER SIZE 376

Set the line characteristics (SPEEDs» DUPLEXs MODEM cowntrol)
for each pPoint-to-point connection from the DECnet Router
Server, The opPtions for each rParameter are the followingd:

The spreed rande varies depending on vour configdguration.
Check the DECnet Router Server Installation duide for the
prorer values., The total bhandwidth for the Point-to-rPoint
lines must not exceed 500 Kilokaud,.

The durplex parameter for the line can be DUPLEX FULL or
DUPLEX HALF.

The modem control parameter can be MODEM YES or MODEM NO.

(continued on next page)
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The default values for these parameters are SPEED 9800,
DUPLEX FULL and MODEM YES., The ledal devices are LC-1
through LC-8 and LC-%, If the lines are asvynchronous:
specify L or R following the line number to indicate the
left and right Part of the line card, The default is
synchronous.,

R R

Svynchronous
SET LINE LC-1 SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-2 SPEED 8600 DUPLEY FULL MODEM YES
SET LINE LC-3 SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-4 SPEED 9600 DUPLEY FULL MODEM YES
SET LINE LC-5 SPEED 9600 DUPLEY¥ FULL MODEM YES
SET LINE LC-B SPEED 89600 DUPLEY FULL MODEM YES
SET LINE LC-7 SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-8 SPEED 9600 DUPLEX FULL MODEM YES

an an

Asynchronous
SET LINE LC-1L SPEED 9600 DUPLEX FULL MODEM YESG
SET LINE LC-1R SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-Z2L SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-2R SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-3L SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-3R SPEED 9GO0 DUPLEX FULL MODEM YES
SET LINE LC-4L SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-4FR SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-5L SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-SFR SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-GL SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-GR SPEED 89600 DUPLEX FULL MODEM YES
SET LINE LC-7L SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-7R SPEED 9600 DUPLEX FULL MODEM YES
SET LINE LC-BL SPEED 89600 DUPLEX FULL MODEM YES
SET LINE LC-8R SPEED 9600 DUPLEX FULL MODEM YES

ARE ARE WE AMR MR A ZE 88 N N3 G an amE

(continued on next page)
Example 4-3 (cont.): Configuration File for Server with Synchronous and Asynchronous Lines
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9. Set the circuit characteristics (COST
for the pPoint-to-point circuits from
Seruver, The ledal rande for the cost
inclusive, This sets the path cost hbe
Router and the addacent node on the ¢
range for the HELLDO TIMER rParameter i
HELLDO TIMER is the rate in seconds th
messades are sent to maintain reachab
the state parameter are STATE ON or &
values for COST+» HELLO TIMER and STAT
and off respectivelvy.

NBE ASE AR ARE NEE ARE W88 AEE ARE GZ AR AR 2B 20

Svynchronous
SET CIRCUIT LC-1 COST
SET CIRCUIT LC-2 COST
SET CIRCUIT LC-3 COST
SET CIRCUIT LC-4 £OST
SET CIRCUIT LC-5 COST
SET CIRCUIT LC-B COST
H SET CIRCUIT LC-7 COST
H SET CIRCUIT LC-8 COST

HELLD TIMER 13
HELLO TIMER 15
HELLO TIMER 15
HELLO TIMER 15
HELLD TIMER 15
HELLO TIMER 13
HELLDO TIMER 15
HELLD TIMER 18

ot b ek ek ek ek b ek

Asvynchronous
SET CIRCUIT LC-1L COST
SET CIRCUIT LC-1R COST
SET CIRCUIT LC-Z2L COST
SET CIRCUIT LC-2R COST
SET CIRCUIT LC-3L COST
SET CIRCUIT LC-3R COST
SET CIRCUIT LC-4L COST
SET CIRCUIT LC-4R COST
SET CIRCUIT LC-5L COST
SET CIRCUIT LC-3R COST

HELLO TIMER 135
HELLO TIMER 15
HELLO TIMER 13
HELLO TIMER 15
HELLDO TIMER 15
HELLO TIMER 15
HELLO TIMER 15
HELLO TIMER 15
HELLO TIMER 13
HELLO TIMER 15

wam AR EE amE .8 AmE AR NBE am D amE

Pk ok ek ek b b b ek ek ek

Example 4-3 (cont.): Configuration File for Server with

y HELLO TIMER: STATE)
the DECrnet Router
parameter is 1 to 25
tween the DECnet
ircuit, The legal

s 3 to 8191, The

at idle transport
ility, The options for
TATE OFF. The default
E are 1+ 15 seconds

STATE ON
STATE ON
STATE ON
STATE ON
STATE ON
STATE ON
STATE OFF
STATE OFF

STATE OFF
STATE OFF
STATE OFF
STATE OFF
STATE OFF
STATE OFF
STATE OFF
STATE OFF
STATE OFF
STATE OFF

(continued on next page)

Synchronous and Asynchronous Lines
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WBE mE EE NS sAD oM nEE aaE

SET CIRCUIT LC-BL COST
SET CIRCUIT LC-BR COST
SET CIRCUIT LC-7L COST
SET CIRCUIT LC-7R COST
SET CIRCUIT LC-8L COST
SET CIRCUIT LC-8R COST

10,

HELLO TIMER 15 STATE OFF
HELLO TIMER 13 BTATE OFF
HELLO TIMER 15 STATE ON
HELLO TIMER 15 STATE ON
HELLO TIMER 13 STATE ON
HELLO TIMER 15 STATE ON

P b b ek ek e

Set the circuit UNA-0O parameters (COST, ROUTING PRIORITY
HELLO TIMER). The COST and HELLO TIMER parameters have the
same attributes and defaults as described above for LC
circuits, The ROUTING PRIORITY rParameter desidnates which
router will serve the Ethermnet., If two routing nodes have
the same prioritvys then the node with the hidher node
address will be the desidgnated router for the Ethernet.
The ledal rande for the ROUTING PRIORITY parameter is O to
127 inclusive, The default for this parameter is 100,

SET CIRCUIT UNA-0 COST 1 ROUTING PRIORITY 100 HELLO TIMER 15

i1.

Set the TRANSMIT PASSWORD, which the executor node must
transmit to an adJdacent wode durind a node initialization
sequence, The password is one to eight ABCII characters.
The default for this parameter is no rPassword.

SET EXECUTOR TRANSMIT PAGSSWORD DECNET

12.

Example 4-3 (cont.):

Set the RECEIVE PASSWORD: which the executor node expPects
to receive from an adjacent node during a node
initialization sedauence, The password is one to eight
ASCII characterss The default for this rparameter is no
rpassword,

SET EXECUTOR RECEIVE PASSWORD DECNET

(continued on next page)

Configuration File for Server with Synchronous and Asynchronous Lines
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Example 4-3 (cont.):

13,

4.

Set the MAXIMUM AREA rnumber in the DECwnet wnetwork, The
legal rande for this parameter is 2 to 63 inclusive, If
this rParameter is srecified: the DECnet Router will become
an area router, The default value for the MAXIMUM AREA
parameter is level 1 routing onlv, Refer to the
documentation when configuring areas,

SET EXECUTOR MAXIMUM AREA B3

Set the total wumber of area horps from the DECrnet Router
Server’s area to any other reachable area in the network.
A remote area is unreachable over a path if the number of
hops required to det to it exceeds the value set for this
parameter, The ledal range for the AREA HOPS parameter is
2 to 30 inclusive, If this parameter is specifieds the
DECrnet Router will hkecome an area router, The default
value for the AREA HOPS parameter is leuel 1 routing only.
Refer to the documentation when configuring areas.

SET EXECUTOR MAXIMUM AREA HOPS 20

15,

Set the total cost from the DECnet Router Server’s area to
any other reachable area in the network, A remote area is
unreachable over a path if the cost reauired to det to it
exceeds the wvalue set for this rparameter, The legal rande
for the AREA COST rparameter is 2 to 1022 inclusive., If
this parameter is specified: the DECnet Router will become
an area router, The default value for this rParameter is
level 1 routing onlv., Refer to the documentation when
confiduring areas.

SET EXECUTOR MAXIMUM AREA COST 1022

Configuration File for Server with Synchronous and Asynchronous Lines



4.4 How the DECnet Router Server Handles Configuration File
Errors

When you load the DECnet Router Server, the software checks the syntax of the
commands in the configuration files and checks that all parameter values are valid.
The DECnet Router Server checks the network configuration file first, then the router
configuration file. If you do not specify a parameter value to a command in either of
these files, or if the command syntax or a parameter value in either file is invalid, the
software uses the default value. The software reports all errors to the event logger on
the DECnet Router Server’s maintenance host (which normally is the loading host).
The event logger displays the event messages on the host’s console or monitor (on a
VMS host). The software will not stop processing the configuration files or crash the
node, regardless of the errors detected, unless a halt error condition occurs. A halt
error condition occurs when a serious error cannot be corrected by reloading the
software. The DECnet Router Software Management Guide lists all halt error mes-
sages and event messages generated by the DECnet Router Server. The network
configuration file event error messages are of the class 225. Following is an example of
an event error message reported on an RSX host during a syntax check of the network
configuration file:

Event Trre 225.0
Occurred 1-Jul-83 09:00:17 on node 271 (RTR32)

SET EXECUTOR BACKUP HOSTS MAX1,» MAXZ, MAX3, MAX4: MAXDS, > MAXE
Too many BACKUP HOSTS sepecified

This message informs you that you specified too many backup hosts. The limit is five.

The router configuration file event error messages are of the class 226. Following is an
example of an event error message reported on an RSX host during a syntax check of
that file:

Event Tyre Z226.,0
Occurred 1-Nov-83 089:10:00 on node 271 (RTR3Z)

SET EXECUTOR MAXIMUM ADDRESS »> 2000, MAXIMUM ADDRESS out of
rande.,

This message informs you that you specified an invalid maximum address. The maxi-
mum is 1023. The default maximum address of 255 will be used.

The software also reports any errors that occur when attempting to process the config-
uration file commands. When you load the software, note any errors logged at the
maintenance host system’s console. Correct the errors by editing the appropriate
configuration files, then reload the software.

Configuring the DECnet Router Server 4-41
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5

Loading the Server Software and Checking the
Installation

This chapter explains how to load the DECnet Router Server software and check that

it works, and how to copy server files to other hosts that might be called on to load the
server software.

5.1 Loading the DECnet Router Server Software

You load the DECnet Router Server by having the software down-line loaded from the
loading host to the server hardware unit. You can do this in any of the three ways
listed below and described in Sections 5.1.1 through 5.1.3.

Before trying to load the DECnet Router Server, make sure that:

e Installation is complete and the down-line load database is set up on the loading
host.

e The UNA line is loaded on the host (the UNA line over which the host will down-
line load the software). Use the following NCP command:

SET LINE UNA-n ALL
where n identifies the UNA circuit on the host.

e The UNA circuit at the host is set to the ON state. Use the following NCP com-
mand:

SET CIRCUIT UNA-n STATE ON

The line must be loaded before you can turn on the circuits.



The UNA circuit at the host is enabled for service operations. (Service operations
include down-line loading, up-line dumping, and loopback testing.) Use the follow-
ing NCP command:

SET CIRCUIT UNA-n SERVICE ENABLED

On VMS hosts, the circuit must be off before you can enable it for service. To turn
off the circuit and then enable the circuit for service, use the following NCP com-
mands:

SET CIRCUIT UNA-n STATE OFF
SET CIRCUIT UNA-n SERVICE ENABLED STATE ON

The server hardware unit is turned on. If not, turn the OFF/ON/LOCK switch to
the ON position. This will automatically start the load process.

Event logging is enabled at any host that might load the server. The server logs
events at the maintenance host, which by default is the loading host.

To enable event logging at the host, use the following NCP command:

SET LOGGING CONSOLE STATE ON

On VMS hosts, you can also enable logging at the system monitor as follows:
SET LOGGING MONITOR STATE ON

When you load the DECnet Router Server, it generates several event messages to
inform you of stages of the loading process and the success or failure of the loading
processes, as described in Section 5.1.4. These messages can help you troubleshoot
any problems that might arise.

The DECnet Router Software Management Guide explains how to set up and
change event logging for events generated by the server node. You can also have
events logged at other nodes.

The three ways to load the DECnet Router Server are:

1

Use the NCP LOAD NODE command at a terminal connected to the loading
host, as explained in Section 5.1.1. With this command, the load occurs from the
host at which you execute the command. Also, you can specify additional parame-
ters to override parameter values set in the down-line load database on the host.
See Appendix C.

Use the NCP TRIGGER NODE command at a terminal connected to any DECnet
host on the Ethernet, as explained in Section 5.1.2. The TRIGGER command
produces similar results as the LOAD command, but any suitable host can load
the server. You cannot be sure what host will load the server, but an event
message will inform you after the load.

You can specify additional parameters to override parameter values set in the
down-line load database on the host.

The TRIGGER command has the same effect as does loading the software by
pressing the START button on the hardware unit.
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3 Press the START button on the front panel of the Communications Server hard-
ware unit, as explained in Section 5.1.3. Using the START button on the server is
the fastest method of loading the server.

All three methods produce the same results when loading the server for the first time.

Section 5.1.4 describes the various phases of the loading process and the event mes-
sages you should see at the loading host (or maintenance host).

NOTE

You can prevent a specific node from down-line loading the software
or from receiving an up-line dump from the server node and specify
an alternate node to provide the service. You may want to do this if
the loading node is not available or if you want to prevent unauthor-
ized reloads of the software from certain remote nodes. To stop a node
from down-line loading or receiving up-line dumps, use the NCP
CLEAR NODE server-node-id NAME command on this node, where
server-node-id identifies the server node.

5.1.1 Using the LOAD Command

Issue the NCP LOAD command using the following format:
LOAD NODE server-node-id
where server-node-id identifies the server node.

If for security reasons you have set up all down-line load parameters on the host
except the service password, the password must be specified with the LOAD com-
mand as follows:

LOAD NODE server-node-id SERVICE PASSWORD hex-password

where hex-password specifies the hexadecimal password, in the range of 0 to
FFFFFFFFFFFFFFFF. This must match the UNA password defined in the DECnet
Router Server’s network configuration file.

Figure 5-1 shows the LOAD command being used on HOST1 for down-line loading
server node RTRDEV over the Ethernet, on circuit UNA-0. The arrow shows the path
that HOST1 uses to down-line load the software onto the server node.

NOTE

If you issue the NCP LOAD command while the TEST button on the
server hardware unit is in, then NCP ignores the state of the TEST
button and sends the server system image, not the diagnostic image.
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RTRDEV

EVENT MESSAGES
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Figure 5-1: Using the LOAD Command

5.1.2 Using the TRIGGER Command

Issue the NCP TRIGGER command using the following format:
TRIGGER NODE server-node-id
where server-node-id identifies the server node.

If for security reasons you have set up all down-line load parameters on the host
except the service password, the password must be specified with the TRIGGER
command as follows:

TRIGGER NODE server-node-id SERVICE PASSWORD hex-password

where hex-password specifies the hexadecimal password, in the range of 0 to
FFFFFFFFFFFFFFFF. This must match the UNA password defined in the DECnet
Router Server’s network configuration file.

Use the TRIGGER VIA command, in the format shown in Appendix C, to specify the
circuit over which the software is loaded. Figures 5-2 through 5-4 show the three
phases that occur after you use the TRIGGER command to down-line load the server
node RTRDEV over the Ethernet.

5-4 DECnet Router Software Installation Guide



NCP:*TRIGGER NODE RTRDEVY

-HOST1 HOST2 HOST3

UNA-0

RTRDEV

TWO017

Figure 5-2: The TRIGGER Command: (1) Trigger Is Sent to the Server

1 First, as shown in Figure 5-2, the host where the command is issued will send the
trigger to RTRDEV over circuit UNA-0. (Before the host can send the trigger, it
first checks its database for node RTRDEV to find the physical address of the
server. The down-line load database for node RTRDEV was set up on each poten-
tial loading host, as shown in Figures 2-1 and 2-2.) The arrow shows the path that
HOST1 uses to send the trigger message to the server node.

2 Next, the Communications Server hardware unit responds to the trigger by send-
ing a request-to-load message to all DECnet host nodes on the Ethernet, as shown
by the arrows in Figure 5-3.

3 As shown in Figure 5-4, the host that loads the server is the first host to respond
that has the down-line load information for that server. Event messages that
record the sequence of events during the load process are logged at the loading
host’s logging console (or logging monitor on VMS systems).

If you want the host from which you are issuing the TRIGGER command to be able to
do the load, make sure the UNA circuit has been service enabled before issuing the
TRIGGER command. Use the following NCP command:

SET CIRCUIT UNA-0 SERVICE ENABLED
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Figure 5-3: The TRIGGER Command: (2) Multicast Request-to-load Message
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Figure 5-4: The TRIGGER Command: (3) First Host to Respond Loads the

5-6
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NOTE

If you issue the TRIGGER command while the TEST button on the
server hardware unit is pushed in, then the unit will load the loadable
diagnostics image (LDI) instead of the DECnet Router Server system
image. See the DECnet Router Software Management Guide.

5.1.3 Starting the Load at the Server Hardware Unit

At the Ethernet Communications Server hardware unit, start the load of the software
by first checking that the POWER switch is ON, and then pressing the START
button on the front panel of the unit, as shown in Figure 5-5. The inset shows the
front panel of the unit. (T'urn the switch to the LOCK position to prevent unauthor-
ized or inadvertent reloads. In the LOCK position, the START button is disabled.
The LOCK position also prevents someone from forcing a crash of the server from a
host.)

Figures 5-5 and 5-6 show what happens when you initiate the load at the hardware
unit.

1 First, as shown in Figure 5-5, the Communications Server hardware unit responds
by sending a request-to-load message to all DECnet host nodes on the Ethernet.

2 Then, the first host to respond (the first available host that has the down-line load
information for that server) is the host that loads the server. Figure 5-6 shows that
the loading host is HOST1.

During a successful load, you will first see the unit’s digital display blinking, then you
will see:

L 30
This can last up to 30 seconds. After this, you will see:
L 5n

where n is a digit that cycles from 0 to 7 repeatedly, indicating that the software
image is being loaded. This can last a couple of minutes. When the server node comes
up and the server has initialized all lines, a cyclic pattern shows on the server hard-
ware unit’s digital display, as shown in figure 5-6. Intermittently, the display shows
the server’s DECnet node number. The DECnet node number distinguishes commu-
nications servers located in the same vicinity. This node number is defined in the
databases on each host node in the LAN and on other nodes that will communicate
with the server node. (As system or network manager, you must make sure that the
server’s node number is known to all these nodes.) You can use the node number to
identify the server node when issuing network management commands. (Normally
you use the server’s node name.)
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Figure 5-5: Load Started at the Hardware Unit: (1) Multicast Request-to-load
Message
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If an error occurs during or after the load, one of the fault indicators may light up and
the digital display will show error information. Refer to the DECnet Router Software
Management Guide for a listing and the meaning of all codes that can be displayed.

When the server node comes up, you are ready to run the installation checkout
procedure described in Section 5.2.

HOST1 HOST2 HOST3

EVENT MESSAGES

:::.ngm LOélc C.ODI. m ; ; e} S
O
121 2] ©

TW040

Figure 5-6: Load Started at the Hardware Unit: (2) First Host to Respond Loads
the Server
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5.1.4 The Loading Process and Event Messages

The loading process, which takes several minutes, goes through the following three
phases:

1 A primary loader, contained in the server’s Ethernet controller, loads the second-
ary loader (PLUTO2.SYS) into the controller and starts the secondary loader.

2 In turn, the secondary loader loads the tertiary loader (PLUTO3.SYS) into server
memory and starts the tertiary loader.

3 The tertiary loader loads the system image (CSVRTR.SYS, CSVRTRI16L.SYS, or
CSVRTR32L.SYS) into server memory. This can last a couple of minutes, after
which the tertiary loader also passes host-supplied parameters to the system im-
age, such as the server’s node name and number, and the host’s node number.
Finally, the tertiary loader starts the system image.

During each phase of the load, the host issues two DECnet event messages. The first
of each pair of events indicates the load phase has been requested. The second indi-
cates whether the load was successful. Other messages follow. The event messages
may vary slightly on different host systems. Sections 5.1.4.1 and 5.1.4.2 show the
event messages seen from VMS and RSX loading hosts. (Also, during the load, the
codes described in Section 5.1.3 are displayed on the front panel of the Ethernet
Communications Server hardware unit. These codes are displayed whether the load is
invoked at the hardware unit or by command at a host.)

Event messages of type 225 are for events that occur before and during the initializa-
tion of the network configuration file. Event messages of type 226 are for errors that
occur during initialization of the router configuration file, and for any subsequent
errors. Event messages of types 225 and 226 also record status changes, such as the
“Server initializing” and “Server up” events. No errors during these phases are fatal,
but the server can halt. The server attempts a reload after crash dumps; however, the
server halts on errors for which a reload would not be of any avail. See the DECnet
Router Software Management Guide.

When the software finds errors in the configuration files, the event message shows
which command is in error and the nature of the error. The software scans the
remainder of the configuration file so that all possible syntax and invalid parameter
values are detected and reported at one pass. You should correct these reported
configuration file errors and then load the software again.

NOTE

Syntax errors or invalid parameter values in the network configura-
tion file will not prevent the server from loading. (The server will use
default values for the affected parameters.)
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If you start the load at a terminal, and the server fails to come up for reasons other
than software errors, you may have to try starting the load at the hardware unit, as
described later.

Once the software is loaded without error and the server comes up, you are ready to
perform the installation checkout procedure as described in Section 5.2.

5.1.4.1 Events During a Load from VMS Host — Assuming the loading host is
VMCENT, a VMS system, and the server node is RTRDEV with three point-to-point
lines connecting nodes ELROND (50), HAZEL (45), and AARON (275), the following
are the events normally seen during the load of the DECnet Router Server software.

NOTE

Because many events occur in a short time, certain event messages
may not be logged. The following event message warns you of this:

DECnet event 0.0 Event records lost

From node 134 (RTRDEWV) . 25-AUG-84 168:00:01
BARRBARLALLY  OPCOM 25-AUG-84 16:41:04.,42
Messade from user DECnet on VUMCENT
DECrnet event 0.3 auntomatic line service
From node 120 (UMCENT),» 25-AUG-84 16:41:03.,53
Circuit UNA-0O,» Loads Reauested, Node = 134 (RTRDEW)
File = PLUTOZ2.8YS:s Secondary loader
NARLRALRLRA AT OPCOM 25-AUG-8B4 16:41:04,59
Messade from user DECnet on WMCENT
DECrnet event 0,3 automatic line service
From node 120 (UMCENT): 25-AUG-84 16:41:
Circuit UNA-0C,s Load» Successful,s, Node = 134 (RTRDEW)
File = PLUTOZ.8YS: Secondary loader
RABALHALLANY  OPCOM 25-AUG-8B4 16:41:03.01
Messade from user DECnet on YMCENT
DECnet event 0,3+ automatic line service
From node 120 (UMCENT) s 25-AUG-84 16:41:05.,00
Circuit UNA-O» Loads Reauested, Node = 134 (RTRDEW)
File = PLUTO3.5YS: Tertiary loader
BRANLARLAL NS DPCOM 25-AUG-84 16:41:05,58
Messade from user DECnet on VMCENT
DECrnet event 0,3+ automatic line service
From node 120 (YMCENT), 25-AUG-B4 16:41:05,38
Circuit UNA-0O, Loads» Successful, Node = 134 (RTRDEW)
File = PLUTO03.8¥5 Tertiary loader
BARLLALLAAY  OPCOM 25-AUG-84 168:41:08.,00
Message from user DECnet on YMCENT
DECvnet ewvent 0,3+ automatic line service
From node 120 (UMCENT), 25-AUG-84 16:41:05.88
Circuit UNA-0O,s Load: Reauested, Node = 134 (RTRDEWV)
File = CBURTR.8YSs OrPerating svstem
RRELALLR ALY OPCOM 25-AUG-B4 1G6:41:06.,91
Messade from user DECwvet on UMCENT
DECnet event 0.3+ automatic line seruvice
From node 120 (UMCENT)» Z5-AUG-84 16:42:06.21
Circuit UNA-O,» Loads Successful,s, Node = 134 (RTRDEW)
File = CSVYRTR,B5YS, Operating svstem
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The following message shows that the server has come up as a DECnet node. The
configuration files have been read, and the server is reconfiguring, using the informa-
tion supplied by the configuration files. The message identifies the software version of
the DECnet Router Server and the system image (8L denotes the 8 synchronous line

configuration, 16L the 16 line maximum configuration, 32L for the 32 line maximum
configuration).

DECret event Z2235.0

From node 134 (RTRDEWV) ., 25-AUG-84 16:43:19,29
Parameter #0 = Server initializing:
Identification = DECnet Router Server V1,1 8L

The following event messages show that the server now sees the loading host
(VMCENT) and other nodes on the Ethernet as active adjacent nodes.

DECvret event 4,1%, adiacency ue

From node 134 (RTRDEW) ., 25-AUG-84 16:43:49.89
Circuit UNA-0Os Addacent node = 120 (UMCENT)
DECrnet event 4,15 addacency ue

From node 134 (RTRDEV), 25-AUG-84 16:43:55,32
Circuit UNA-O, Addacent node = 340 (BACH)
DECvnet event 4,15+ addacency up

From node 134 (RTRDEV),» 253-AUG-84 16:43:56.,08
Circuit UNA-0Os Addacent node = 41 (MOZART)

DECnet event 4,13, adiacency up
From node 134 (RTRDEVY), 25-AUG-84 16:43:56.34
Circuit UNA-0Os Addacent node = 10 (BRAHMS)

+

You will also see sometimes the following messages showing that the point-to-point
(LC) circuits have come up:

DECnet event 4,10y Circuit ue

From node 134 (RTRDEV),» 25-AUG-84 16:44:02.,43
Circuitv LC-1

Node address = 30 (ELROND)

DECnet event 4,10, Circuit ue

From node 134 (RTRDEV), 25-AUG-84 16:44:05,36
Circuit LC-2

Node address = 43 (HAZEL)

DECnet event 4.10, Circult up

From node 134 (RTRDEV), 25-AUG-84 16:43:01:01
Circuit LC-3

Node address = 273 (AARDON)

+
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When configuration completes without error, the DECnet Router Server’s remote
event logging facility sends the following event message which shows that the system
is now running.

DECnet event 226.0
From node 134 (RTRDEY) s 25-AUG-84 16:45:02.2
Server upry Identification = DECnet Router Server V1.1 8L

5.1.4.2 Events during a Load from an RSX Host — The following are events
normally seen on an RSX loading host. The loading host is HOST1, and the DECnet
Router Server is RTRDEV. (The down-line load database on HOST1 is the one set up
in Figure 2-2.) RTRDEV has three point-to-point lines connecting nodes ELROND
(50), HAZEL (45), AARON (275).

NOTE

Because many events occur in a short time, certain event messages
may not be logged. The following event message will warn you of this:

Event tvpe 0,0, Event records lost
OQccurred AUG-25-84 16:40:04 on node 134 (RTRDEW)

Event tvrpe 0.3+ Automatic service

Occurred AUG-25-84 16:41:04 on node 243 (HOSTI1)
Circuit UNA-O
Service tvre = Load

Status = Reauested

Node = 134 (RTRDEWV),» File = DLO:L100,100IPLUTDZ2.5YS
Software tvype = Secondary loader

Event tvrpe 0.3 Automatic service

Occurred AUG-25-84 16:41:04 on node 245 (HOSTI1)
Circuit UNA-O
Service tvre = Load
Status = Successful
Node = 134 (RTRDEWV) File = DLO:L100,100JPLUTOZ.5YS
Software tvype = Becondary loader

Event tvrpe 0,3, Automatic service

Oceurred AUG-25-84 16:41:05 on node 243 (HOST1)
Circuit UNA-O
Service tvrpe = Load
Status = Requested
Node = 134 (RTRDEY): File = DLO:L100,1001PLUTO3.8Y5 .
Software tvee = Tertiary loader

Event tvepe 0,3, Automatic service

Occurred AUG-25-84 16:41:06 on node 245 (HOST1)
Circuit UNA-O

Service tvPe = Load
Status = SBuccessful
Node = 134 (RTRDEW) s File = DLO:L100,100JPLUTO3,.5YS
Software tvpe = Tertiary loader

(continued on next page)
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Event tvyrpe 0.3, Automatic service

Occurred AUG-25-84 16:41:07 on node 245 (HOBTL)
Circuit UNA-O

Service tvpe = Load
Status = Reauested
Node = 134 (RTRDEW) s File = DLO:L100,,100]JC8VRTR.5YS
Software tvre = HBvstem

Event tvepe 0,3+ Automatic service

Occurred AUG-25-84 16:41:58 on node 245 (HOST1)
Circuit UNA-O

Seruvice tvpe = Load

Status = Successful

Node = 134 (RTRDEW)Y s File = DLO:[L100+10Q00ICSVRTR.BYS
Software tvere = Svstem

The next message indicates that the server has come up as a DECnet node. The
configuration files have been read, and the server is reconfiguring, using the informa-
tion supplied by the configuration files. The message identifies the software version of
the DECnet Router Server and the system image (8L. denotes the 8 synchronous line
configuration, 16L the 16 line maximum configuration, 32L for the 32 line maximum
configuration).

‘Event tvee 225.,0
Occurred AUG-25-84 16:42:3% on node 134 (RTRDEW)
Server initializings Identification = DECnet Router Server V1.1 8L

Next, the server sends the following messages showing that it now sees the loading
host (node 245, HOST1) and other nodes on the Ethernet as active adjacent nodes.

Event tvee 4,15+ Addacency up

Occurred AUG-25-84 16:43:09 on node 134 (RTRDEW)
Cireuit UNA-O

Addacent node = 245 (HOBT1)

Event tvee 4,15+ Addacency up

Occurred AUG-25-84 16:43:11 on node 134 (RTRDEW)
Circuit UNA-O

Addacent node = 340 (BACH)

Event tvee 4,15, Addacevncy up

Occurred AUG-25-84 16:43:11 on node 134 (RTRDEW)
Circuit UNA-O

Adjacent node = 41 (MOZART)

Event tvrpe 4,15+ Addacency up
Occurred AUG-25-84 16:43:13 on node 134 (RTRDEW)
Circuit UNA-O
Addacent node = 10 (BRAHMS)

+
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You will also see the following messages showing that the point-to-point (LC) circuits
have come up:

Event tvepe 4,10, Circuit ue

Occurred AUG-25-84 16:44:03 on node 134 (RTRDEW)
Circuit LC-1

Mode address = 350 (ELROND)

Event tvepe 4,10y Circuit ue

Ocecurred AUG-25-84 16:44:04 node 134 (RTRDEW)
Circuit LC-2

Node address = 45 (HAZEL)

Event tvrpe 4,10y Circuit up

Occurred AUG-25-84 16:44:23 node 134 (RTRDEWY)
Circuit LC-3
Node address = 273 (AARON)

+
+

+

When configuration completes without error, the DECnet Router Server’s remote
event logging facility sends the following event message which shows that the system
is running.

Event tvere 226.0
Oceourred AUG-25-84 16:43:51 on node 134 (RTRDEW)
Server ups Identification = DECnet Router Server V1.1 BL

5.2 Checking out the Installation from VMS and RSX Hosts

To verify that your DECnet Router Server has been installed correctly, use the instal-
lation checkout procedure (ICP) at a terminal on any host system. This procedure
checks the connectivity of your DECnet Router Server with all adjacent remote nodes.
Before invoking this procedure, have a firm understanding of the current network
configuration. If the procedure reveals that something is not working, you must cor-
rect the source of the problem.

You will invoke one of three ICP command files, depending on your DECnet Router
Server configuration:

CSVRTRICP  The ICP command file for the 8-line synchronous-only configuration
(CSVRTR.SYS)

CSVRTR16L  The ICP command file for the single-PAM synchronous/asynchro-
nous configuration (CSVRTRI16L.SYS), 16 line maximum.

CSVRTR32L The ICP command file for the dual-PAM synchronous/asynchronous
configuration (CSVRTR32L.SYS), 32 line maximum.
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5.2.1 Before Starting ICP

Before starting, edit the appropriate command file to enable the commands that test
the communications lines installed on your server. (All commands in the ICP file are
set up as comments.) On a VMS host, edit the file with the .COM extension, enabling
the commands by removing the exclamation point (!) that precedes each command.
On an RSX host, edit the file with the .CMD extension, enabling the commands by
removing the semicolon (;) that precedes each command.

For example, assume you are going to check out the DECnet Router Server RTRDEV
from a VMS host VMHOST. RTRDEV has five synchronous lines on a single-PAM
system supporting synchronous lines only (CSVRTR.SYS). Therefore, you will use
the command file CSVRTRICP.COM.

First, enable the commands for lines LLC-1 through LC-5, as shown below. The excla-
mation marks for the three unused lines (LC-6 through LC-8) are left intact.

4

+

NCP TELL ‘NODE’ USER [1.11 PASS ‘PABS’ SET NODE LC1 CIR LC-1
NCP TELL ‘NODE’ USER [1.11 PASS ‘PASS’ LOOP NODE LCI
NCP TELL ‘NODE’ USER [1:11 PASS 'PASS’ CLE NODE LC1 CIR

MCP TELL ‘NODE’ USER [1.,11 PASS ‘PASS’ SET NODE LCZ CIR LC-Z
NCP TELL 'NODE’ USER [1,11 PASS ‘PASS’ LOOP NODE LCZ
NCP TELL ‘NODE’ USBER [1.,11 PASS ‘PASS’ CLE NODE LC2 CIR

NCP TELL ‘NODE’ USER [1:11 PASS ‘PASS‘ SET NODE LC3 CIR LC-3
NCP TELL ‘NODE’ USER [1.:11 PASS ‘PASS’ LOOP NODE LC3
NCP TELL ‘NODE’ USER [1:11 PASS ‘PASS’ CLE NODE LC3 CIR

NCP TELL ‘NODE’ USER [1:11 PASS ’'PASS’ SET NODE LC4 CIR LC-4
NCP TELL ‘NODE’ USER [1.,11 PASS ‘'PASS’ LOOP NODE LC4
NCP TELL 'NODE’ USER [1,11 PASS ‘PASS’ CLE NODE LC4 CIR

o

MCP TELL ‘NODE‘ USER [1.:11 PASS ‘PASS’ LOOP NODE LCS
NCP TELL ‘NODE’ USER [1,11 PASS 'PASS’ CLE NODE LCS CIR

NCP TELL ‘NODE’ USER [1.:11 PABS ‘PAES’ BET NODE LCG CIR LC-G6
NCP TELL ‘NODE’ USER [1:11 PABS 'PAGS’ LOOP NODE LCG
NCP TELL ‘NODE’ USER [1.:11 PASS 'PASSE’ CLE NODE LCB CIR

NCP TELL ‘NODE’ USER [1:11 PASS 'PASS’ SET NODE LC7 CIR LC-7
NCP TELL ‘NODE’ USER [1:+11 PASS ‘PASS’ LOOP NODE LC7
NCP TELL ‘NODE’ USER [1.,11 PASS ‘PABS‘ CLE NODE LC7 CIR

NCP TELL ‘NODE’ USER [1:11 PASS ‘PABS’ SET NODE LC8 CIR LOC-B8
NCP TELL ‘NODE’ USER [1.:,11 PASS 'PASS’ LOOP NODE LCS8

I NCP TELL 'NODE’ USER [1:11 PASS ‘PASS’ CLE NODE LCB CIR

SET NOVERIFY

KIT

%
%
$
%
%
%
$
%
%
$
$
%
&
%
%
%
% NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ SET NODE LCS CIR LC-
kS
%
£
%1
%1
1
%1
%!
%!
% |
% |
%1
$ !
& |
$
%
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As another example, the following shows a portion of an ICP command file for a
DECnet Router Server system supporting both synchronous and asynchronous lines
(either CSVRTRI16L or CSVRTR32L). The line card in slot 1 has a synchronous line
and the line card in slot 2 has two asynchronous lines. Therefore, you would enable
the commands for LC-1, LC~-2L, and LC-2R. As shown, the exclamation marks are
removed from these command lines.

+

+

$ NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ SET NODE LC! CIR LC-1
$ NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ LOOP NODE LC1

$ NCP TELL ‘NODE’ USER [1:11 PASS ‘PASS’ CLE NODE LC1 CIR

% !

$! NCP TELL ’‘NODE’ USER [1,11 PASS ‘PASS’ SET NODE LC1 CIR LC-1L
$! NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ LODOP NODE LC1

$1 NCP TELL ‘NODE’ USER [1:1]1 PASS ‘PASS’ CLE NODE LC1 CIR

$ !

$1 NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ SET NODE LC1 CIR LC-1IR
$! NCP TELL ‘NODE’ USER [1:,11 PASS ‘PASS‘ LOOP NODE LC1

$! NCP TELL ‘NODE’ USER [1.:11 PASS ‘PASS’ CLE NODE LC1 CIR

$ !

$! NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ SET NODE LC2 CIR LC-Z
$! NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS’ LOOP NODE LCZ

$! NCP TELL ‘NODE’ USER [1.,11 PASS ‘PASS’ CLE NODE LC2 CIR

$ !

¢ NCP TELL ‘NODE’ USER [1:11 PASS ‘PASS’ SET NODE LC2 CIR LC-ZL
¢ NCP TELL ‘NODE’ USER [1+11 PASS ‘PASS‘’ LOOP NODE LCZ2

$ NCP TELL ‘NODE’ USER [1,11 PASS ’‘PASS’ CLE NODE LCZ CIR

$ 1

$ NCP TELL ‘NODE’ USER [1:11 PASS ‘PASS‘’ BET NODE LC2 CIR LC-ZR
$ NCP TELL ‘NODE’ USER [1:11 PASS ‘PASS’ LOOP NODE LCZ2

$ NCP TELL ‘NODE’ USER [1,11 PASS ‘PASS‘ CLE NODE LC2 CIR

% |

5.2.2 Starting the Procedure

Start the installation checkout procedure by typing:
$ @[UICfilename

where UIC is the UIC in which you have installed the command file (the UIC for the
PLUTO account), and filename is one of the following:

CSVRTRICP
CSVRTRI16L
CSVRTR32L
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When you invoke the command file, you will be prompted through the following steps:

1  You are asked for the server’s node name.

2  You are asked for the server’s network privileged password. The command file
uses this and the node name for accessing the server node to execute the NCP
LOOP NODE commands. The LOOP NODE commands test the connections to
the adjacent node on each of the server’s point-to-point lines. The loopback tests
start from the DECnet Router Server.

The command file sets up a loop node name for each circuit. A loop node name is
a temporary node name associated with a specific circuit. Section 3.3.2.2 of the
DECnet Router Software Management Guide further explains how to set up and
use loop nodes for loopback testing.

NOTE

If one or more circuits are inactive, and they should be active,
then check the router configuration file to see that all circuits are
set to the ON state.

If no error messages are reported at your console, then the test succeeded and your
server software is working properly. If errors are reported, make the necessary correc-
tions.

The command file clears all temporary node names that you use during the checkout
procedure.

The following is a sample command procedure invoked on VMS host node VMHOST
to test the five synchronous lines on DECnet Router Server RTRDEV, which is shown
in Figure 5-7. The arrows in the figure show the flow of test data to each node
connected by the five lines.

5-18 DECnet Router Software Installation Guide



% BCSURTRICP

Please enter the DECnet Router Server nam

Please enter RTRDEWV

$

WO W R RS WS H

&
$

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP
EXIT

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

RTRDEWV
RTRDEV
RTRDEWU

RTRDEV
RTRDEWY
RTRDEWV

RTRDEV
RTRDEVY
RTRDEV

RTRDEY
RTRDEWV
RTRDEY

RTRDEV
RTRDEWV
RTRDEV

RTRDEWY
RTRDEV
RTRDEW

RTRDEW
RTRDEW
RTRDEWY

RTRDEY
RTRDEV
RTRDEWV

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

Password:

£1.11
[1,11
L1411

[1,11
[1,11
[1.11

[1.11
L1511
L1411

[1,11
L1411
[1,11

[1.11
[1,11
[1:11

[1
L1
[1

[1
L1
[1

[1
L1
L1

111
v 11
111

111
1117
» 11

111
111
111

ORAN
PASS
PASS
PASS

PASS
PASS
PASS

PASS
PASS
PASS

PASS
PASS
PASS

PASS
PASS
PASS

PASS
PASS
PABS

FAGS
PASS
PASS

PASS
PASS
PASS

GE GED

DRANGE
ORANGE
ORANGE

ORANGE
ORANGE
ORANGE

ORANGE
ORANGE
ORANGE

ORANGE
ORANGE
DRANGE

ORANGE
ORANGE
ORANGE

ORANGE
ORANGE
ORANGE

ORANGE
ORANGE
ORANGE

ORANGE
ORANGE
ORANGE

e: RTRDEVGEED

SET NODE LC1 CIR
LOOP NODE LC1
CLE NODE LC1 CIR

SET NODE LC2 CIR
LOOP NODE LC2
CLE NODE LC2 CIR

SET NODE LC3 CIR
LOOP NODE LC3
CLE NODE LC3 CIR

SET NODE LC4 CIR
LOOP NODE LC4
CLE NODE LC4 CIR

SET NODE LCS CIR
LOOP NODE LCS
CLE NODE LCS CIR

SET NODE LCB CIR
LOOP NODE LCG
CLE NODE LCB CIR

SET NODE LC7 CIR
LOOP NODE LC7
CLE NODE LC7 CIR

SET NODE LCB CIR
LOOP NODE LC8
CLE NODE LC8B CIR
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VMHOST

RTRDEV -

TWO019

Figure 5-7: Configuration Tested by Sample ICP

5.3 Copying Files to Alternate Loading Hosts

After checking that the software is working properly, copy the software images and
files from the loading host to all nodes that you wish to use as alternate loading hosts,
such as the backup hosts. Any backup host can be called upon to down-line load the
software or receive an up-line dump of server memory. Make sure you copy the files
into the appropriate place on each host.

On RSX hosts, the server system image, diagnostics system image, and the loader
files reside in NETUIC or a special UIC selected for this software. The configuration
files and ICP command file reside in the PLUTO account, if such an account exists. If
the PLUTO account does not exist, create it as explained in Section 2.3.2.2.

On VMS hosts, the server system image, diagnostics system image, and the loader
files reside in SYS$SYSTEM (SYS$SYSROOTISYSEXE]). The configuration files
and the ICP command file reside in the PLUTO account, if such an account exists. If
the account does not exist, create it as explained in Section 2.2.
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5.3.1 Copying Files to RSX Alternate Loading Hosts

To copy files to an alternate RSX loading host node, log in to an account on that host
and issue the following two Network File Transfer utility (NFT) commands. These
commands copy the configuration files and ICP command file to the PLUTO direc-
tory on the alternate loading host. (The PLUTO account must be set up on that host
first.)

NFT alt-host-id/PLUTO/PLUTO::=loadhost-id/PLUTO/PLUTO::*.CFG
NFT alt-host-id/PLUTO/PLUTO::=loadhost-id/PLUTO/PLUTO::CSVRTRICP.CMD

where

alt-host-id  is the name of the alternate loading host.

loadhost-id is the name of the loading host.

After copying the files, edit the network configuration file on each host, as explained
in Section 5.3.4. Then, use NFT to copy the .SYS files to the NETUIC or special
server UIC. To find out what the NETUIC is on the alternate host, type:

SET /NETUIC
The UIC will be displayed as in the following example:

NETUIC = [101,+541

(If you do not know the NETUIC on the loading host, do the same on the
loading host.)

Now use NFT as follows:
NFT alt-host-id/acc/pass::[netuicl = loadhost-id/acc/pass::(netuic]*.SYS
where acc and pass are the respective account and password for each of the hosts.

Make sure the DECnet database for the server node is set up on each alternate
loading host. Use the CFE LIST NODE command to display the parameters set for
the server node. If needed, create on the host a DECnet database for the server node.
See Section 2.3.2. Also, you need to edit the network configuration file on the host to
which it is copied, as explained in Section 5.3.4.

Check the appropriate directories on the alternate loadlng host to see that the files
listed in Section 2.3.2.1 have been copied.
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5.3.2 Copying Files to VMS Alternate Loading Hosts

To copy files to a VMS alternate loading host, log in to an account on the host node
and use the COPY command. To load the configuration files, use this command:

COPY loadhost-id“PLUTO PLUTO”::*.CFG

The following prompt will then appear:

Toi

Type the following:

alt-host-id*‘priv-acct password”::SYS$SYSROOT:[PLUTOJ*

where

loadhost-id is the name of the loading host.

alt-host-id is the name of the alternate host.

priv-acct is a privileged account on the alternate host, into which files can
be copied.

password is the password for the privileged account.

SYS$SYSROOT: is the default logical name for the device where the files will be
copied.

[PLUTO] is t'h?i directory on the alternate host, where the files will be
copied.

Also, copy CSVRTRICP.COM in the same way.
NOTE

The privileged account must be set up on the alternate host before
copying the files. Make sure the files have world-read access or are
owned by PLUTO with owner-read access.

Now, use the COPY command to copy the .SYS files, as follows:
COPY loadhost-id““acc pass”::SYS$SYSTEM:*.SYS

The following prompt will appear:

To:

Type the following:
alt-host-id“acc pass”::SYS$SYSTEM.: *
where acc and pass are the privileged accounts and passwords for the respective hosts.
NOTE
Make sure you have the privileges to write in SYS$SYSTEM.
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Make sure the DECnet database for the server node is set up on each alternate
loading host. Use the NCP LIST NODE command to display the parameters for the
server node. If needed, create on the alternate loading host the DECnet database for
the server node. See Section 2.2. Also, you need to edit the network configuration file
on the host to which it is copied, as explained in Section 5.3.4.

Check the appropriate directories on the alternate loading host to see that the files
listed in Section 2.2 have been copied.

Instead of using the above method, you can do the following to make a VMS alternate
host capable of down-line loading the software: VMS software products, including the
server software, feature kits containing ‘“savesets’’ as backup copies of the software.
You can copy a saveset from the primary loading host to an alternate loading host and
then run VMSINSTAL. Refer to the Guide to Networking on VAX/VMS and the
Guide to VAX/VMS Software Installation for more details.

5.3.3 Verifying that All Files Have Been Copied

Make sure the following files have been copied to each host:

File Name Directory or account

VMS RSX
PLUTO2.SYS SYS$SYSTEM NETUIC or special server UIC *
PLUTO3.SYS SYS$SYSTEM NETUIC or special server UIC *
CSVRTR.SYS, SYS$SYSTEM NETUIC or special server UIC
CSVRTRI6L.SYS,
or
CSVRTR32L.SYS
CSVLDI.SYS SYS$SYSTEM NETUIC or special server UIC
PLUTOCC.SYS SYS$SYSTEM NETUIC or special server UIC
PLUTOWL.SYS SYS$SYSTEM NETUIC or special server UIC
server-node-idSB.CFG PLUTO PLUTO
server-node-idRTR.CFG PLUTO PLUTO
CSVRTRICP.COM PLUTO PLUTO
CSVRTRICP.CMD PLUTO PLUTO

* NETUIC is the default. The location of the files depends on what you specify in the down-
line load database on the host.
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5.3.4 Editing the Backup Host List

You need not edit any of the files copied to the alternate loading host nodes. However,
you can edit the network configuration file at each node to make sure the backup host
list contains the appropriate number of backup host nodes. On each node, the backup
host list should be unique. For example, suppose the backup host list on node A
contains nodes B, C, and D. When you copy files from node A to nodes B, C, and D,
the backup host lists for each node will be as follows:

Backup Hosts
Node A: B,C,D
NodeB: B, C,D
NodeC: B,C,D
NodeD: B,C,D

On node B, the backup host list includes node B. This means that if node B is called
on to load the server, the server will have only two nodes available for backups, nodes
C and D. Therefore, you should substitute another node for node B in the backup list
on that node, and do similarly for each of the other nodes. For example, after making
appropriate edits, the backup lists on the nodes could be:

Backup Hosts
Node A: B,C,D
Node B: A, C,D
Node C: A, B,D
NodeD: A, C, B

5.4 Editing Configuration Files after Loading

After installing the DECnet Router Server, you may want to edit the configuration
files to correct errors you made or to fine tune the routing database. Chapter 4
explains how to edit these files. After editing the files, load the server again, check out
the software, and copy the files to backup hosts as done previously.

5.5 Protecting the Configuration Files

Once you have successfully installed your server and it is running to your satisfaction,
you are advised to protect your server configuration files. This will prevent them from
being changed, deleted, or copied by unauthorized users. Follow the steps described in
the following sections. To protect the files stored on a VMS loading host, read Section
5.5.1. To protect the files stored on an RSX loading host, read Section 5.5.2.
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5.5.1 Protecting Configuration Files on VMS Loading Hosts

When you install the server, VMSINSTAL sets the DISUSER and CAPTIVE flags to
protect the PLUTO account. Make sure these flags are not changed. To further
protect the configuration files,

1

Set the ownership of the configuration files to that of the PLUTO directory and
set their protection as read-only by owner. To set the ownership of the configura-
tion files to the PLUTO directory, type the following command for each file:

SET FILE/OWNER=[PLUTO] filespec.CFG

Type the following command to set the protection of the configuration files so that
the owner has read-only access and all other users are restricted from all types of
access:

SET PROTECTION=(OWNER:R,SYSTEM,WORLD,GROUP) filespec.CFG

Set up a log-in command file for the PLUTO account, such as the one shown

below. The following file insures that only certain nodes can log in to the account.

Normally, the CAPTIVE and DISUSER flags prevent users from logging in to this

account. However, network processes such as the File Access Listener (FAL) can

still access the account. The command file shown here makes sure any access

requests made by FAL are from a known server. If the request is not from a known

server, the request is rejected. Specifically, the file senses the name of the remote

node requesting access, assigning the name to the symbol “remote__node”. Then

it checks this name against a list of known server node names. If it finds a match,

the command file exits to allow the requesting node to continue. If no match is

found, the file executes the log-out command, thereby denying access to the

requesting node. In the command file below, replace the “SERVER_NODE__N”

symbols with server node names. You can extend the list if more than three

servers use the same system as their host.

!

! File: LOGIN.COM (from PLUTO account)

|

on error then lodout

on warning then logout

|

remote_user

node_lendth

remote_node

|

if remote_node .eas. "SERVER_NODE_1" then exit
b “"’s are required

if remote_node .,eas. "SERVER_NODE_2" then exit
' Include as many server nodes as vou have

if remote_node .eas., "SERVER_NODE_X" then exit

lodout

felodical("svsdnet")
fe$locate(":"»remote_user)
fedextract(Osnode_lendthrremote.user)

iouon

H W BB 8BRS
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3 Write protect the directory in which the configuration files will be stored. This
prevents anyone from modifying the files or copying new versions of the file into
the directory. Type the following command:

SET PROTECTION=(SYSTEM:RED,0WNER:RED,GROUP:RE,WORLD:RE) @D
—dev:[dir)lPLUTO.DIR @D

where

dev: is the device on which the PLUTO directory resides. The default is
SYS$SYSDEVICE(SYS0l:PLUTO.DIR.

dir is the directory in which the files will be stored.

5.5.2 Protecting Configuration Files on RSX Loading Hosts
On RSX loading hosts, do the following to protect your configuration files:

1 Use the ACNT program to modify the account for PLUTO. Specifically, set up the
account as nonprivileged by choosing a group number of 10 or greater (for exam-
ple, [310,2]). Set up the account as slaved by answering yes to the following
question: “Slave terminal?”.

2 Create a login.cmd file for the account that prevents users from logging into the
account. Specify the version number of the file as 77777 (login.cmd;77777). This
prevents anyone from writing a new version of the file. Within the command file,
include the following command to log off anyone who tries to log in interactively:

XQT BYE
Using PIP, protect the command file as follows:

*PIP LOGIN.,CMD/PR/WO/GR/0OW:R/SY @D

This command restricts all users except the owner from all types of access to the
file. The owner has read access only.

3 Set the protection of the files so that the owner has only read-only access and all
other users are restricted from all types of access. Also, give the files the version
number of 77777.

PIP server-node-idSB.CFG/PR/WO/GR/OW:R/SY

PIP server-node-idRTR.CFG/PR/WO/GR/OW:R/SY

PIP server-node-idSB.CFG;77777/RE=server-node-idSB.CFG
PIP server-node-idRTR.CFG;77777/RE=server-node-idRTR.CFG

4 Write protect the directory in which the configuration files are to be stored, as
follows:

PIP [0,0lnnnnnn.DIR/PR/SY:RWED/OW:R

where nnnnnn is the UIC, zero-filled. For example, specify the following for UIC
[310,2]:

*PIPLO0I310002.DIR/PR/SY :RWED/OW=R GED
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6

Troubleshooting

This chapter includes troubleshooting procedures for the problems most likely to
occur when you attempt to load the server software.

6.1 Server Does Not Load

Before trying to reload the server, check that the following loading conditions are
correct. Section 5.1 explains how to set up the proper loading conditions.

1 Power is on at the server hardware unit. The ON/OFF/LOCK switch must be ON
and the green POWER light should be ON.

If the ON/OFF/LOCK switch is ON but the POWER light is OFF, check the
circuit breaker on the back of the unit. The bar should be up. If it is not, the
circuit breaker tripped. Reset the breaker and check the POWER light. If the light
is not ON, check the digital display and other lights on the front panel. If they are
lit, the POWER light is faulty. Call for service.

2 Check the UNA lines on all potential loading hosts. The UNA lines must be
loaded (use the NCP SET LINE UNA-0 ALL command to load the line).

3 Check the UNA circuits on all potential loading hosts. The circuit state should be
ON. Also, the circuit should be enabled for service.

4 Check that event logging is enabled at the loading host and any other potential
: loading host.

Once all loading conditions are satisfied, try reloading the server. If the reload fails
(that is, the software does not start running, as indicated by the cyclic pattern on the
front of the hardware unit), your next step depends on how you tried to start the load.
If you tried to load the server locally (at the hardware unit), go to Section 6.1.1. If you
tried to load the server remotely (using NCP LOAD or TRIGGER commands from a
host), go to Section 6.1.2.



6.1.1 Server Cannot Be Loaded Locally

If you try loading the server by pushing the START button on the hardware unit and
nothing happens after the initial self-test (the lights blink and the digital display is
cleared, no “L” indicating the load is taking place), check that:

1 The down-line load database on the loading hosts are set up properly. If none of
the potential loading hosts have the database defined for the server, the server’s
request-to-load message sent to the hosts will be left unanswered.

Type the following NCP command at the host to display the database:
SHOW NODE server-node-id CHARACTERISTICS

If the database has not been defined, execute the database command file on the
loading host. On a VMS host, the file is an NCP command file named server-
node-id.COM. On an RSX host, it is a CFE command file named CFEserver-
node-id.CMD. You may have installed the server software without executing the
command file.

2 The Ethernet hardware address defined in the database is correct.

3 The system load files are in the correct directory. Also, check that they are world
readable.

Also, check for event messages at the loading host. The event messages can point to
the cause of the problem.

If all of the above are verified, run LDI to check the hardware components. The
DECnet Router Software Management Guide explains how to run LDI. Also, see the
Ethernet Communications Server Operations and Maintenance Manual for complete
coverage of the hardware diagnostics available. If hardware faults are found, correct
them or have them corrected, and try to load the server again.

6.1.2 Server Cannot Be Loaded by Command

If you cannot get the server to load by using the NCP LOAD command, try using the
command at another loading host. If the server loads successfully from there, then the
down-line load database might be set up improperly on the host from which the
command has failed. Check all the conditions mentioned in Section 6.1.1. Also, check
that all required files have been installed on the host and that the parameters are
correct for your installation. (Refer to Chapter 2.) If the files are not correct, correct
them. Then try loading the server.

If the server does not load from another loading host, then try the NCP TRIGGER
command at any DECnet host. If the TRIGGER command works, then the DECnet
databases on the hosts from which you tried the LOAD command were not set up
properly.
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If the TRIGGER command does not get the server to load, then try manual loading. If
manual loading works, perhaps the server’s service password is not correct (that is,
the service password defined in the DECnet database for the server does not match
the UNA password defined in the server’s network configuration file).

If manual loading does not work, the reason might be that none of the hosts on the
Ethernet have the proper DECnet database for loading the server. Another reason
might be that the down-line load files are in the wrong directory. On VMS hosts, they
should be in SYS$SYSTEM. On RSX hosts, they should be in NETUIC or whatever
directory is listed when you issue the following NCP command:

SHOW NODE server-node-id CHARACTERISTICS

This command displays the volatile DECnet database parameters used for loading
the server. If the parameters have not been set up, then shut down the network and
reload it.

If necessary, run LDI to check the hardware components. The DECnet Router Soft-
ware Management Guide explains how to run LDI. Also, see the Ethernet Communi-
cations Server Operations and Maintenance Manual for complete coverage of the
hardware diagnostics available. If hardware faults are found, correct them or have
them corrected, and try to load the server again.

If the above steps do not isolate the problem source, call for service.

6.2 Server Loads - L.C Circuits Not Turned On

If after successfully loading the software you notice that the state of the LC circuits is
OFF (you tried accessing an adjacent node on one of the point-to-point lines and
access failed, or you typed the NCP SHOW KNOWN CIRCUITS command for exe-
cution at the server and the display showed the circuit states as OFF), then the
circuits might still be initializing. Wait a minute or two and see if the circuits turn on.

If the circuits are still off, check for event messages. They may help you find the cause
of the problem.

Possibly, the error lies in the router configuration file. (Event error messages could
pinpoint the errors.) For example, if the total bandwidth for the circuits is too high
(the total of the line speeds exceeds the maximum bandwidth shown in Chapter 4),
the server turns off all the circuits. Or, one of the router initialization files might be
unreadable. They should have world read access. Use the following commands to
check that the files are readable:

From a VMS host:

TYPE host-id“PLUTO PLUTO”::file-id
From an RSX host:

NFT TI:=host-id/PLUTO/PLUTO::file-id

Troubleshooting 6-3



6.3 Server Loads - Lines Are On-starting

If the lines are not on, but are in the on-starting substate, check the following:

1

The router configuration file parameters. Check in particular that the MAXI-
MUM ADDRESS is large enough (see Section 4.3). Also, check that the receive
and transmit passwords are defined properly. On a link that crosses an area
boundary, make sure that the server and the adjacent node are both level 2
routers.

Event messages at the loading host or at adjacent hosts trying to access the server.

The fault LED on the line card. This LED should be off. If it is still on, the line
card might be at fault. Run LDI to be sure.

If LC lines are connected by modem, check that the line parameters defined in the
router configuration file match the settings for the modem. Test the modem
hardware.

6.4 Server Crashes

If the server crashes, check for event messages at the loading host or a backup host.
Also, check for a halt code displayed on the hardware unit. Take the appropriate
corrective action based on the event messages or code. If the problem happens again,
check for a dump file in the server account on the loading host or backup hosts. Have

the

dump file analyzed by Digital specialists. If you do not find a dump file, force a

crash dump as explained in the DECnet Router Software Management Guide.

Try

reproducing the problem. Collect more environmental data while doing so by

answering the following questions. The data can help you or Digital specialists to
isolate the cause of the problem.,

© 0w =9 O v s W N
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11
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What is the network configuration and what is the application?
What are the version numbers of the affected software?
Describe the problem.

How long has the problem been observed?

What was happening when the problem occurred?

Can you reproduce the problem?

What must you do to reproduce the problem?

What was expected to happen that did not happen?

What event messages did you receive?

What effect does the problem have on the application?

Did the crash result in a dump or did you force a dump?

DECnet Router Software Installation Guide
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Sample Line Configuration Worksheet

Figure A-1 shows a sample line configuration worksheet. This worksheet includes
information used for installing the DECnet Router Server software. It identifies each
line card and its termination. The worksheet is filled out before installation by the
system manager (or customer) and Digital software specialists or sales personnel.

See next page for sample line configuration worksheet.
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Line Configuration Worksheet
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Figure A-1: Sample Line Configuration Worksheet



Sample Configuration Files and Procedures

Section B.1 contains an example of a network configuration file. Section B.2 contains
two examples of prototype router configuration files that can be installed from the
distribution kit. Chapter 4 explains how to edit these files to customize the configura-
tion to your needs. Refer to Chapters 3 and 4 for instructions on how to set up the
server as an area router. Section B.3 contains sample installation, configuration, and
loading procedures for a DECnet Router Server as performed on a VMS node (Section
B.3.1) and as performed from an RSX node (Section B.3.2). Chapter 2 explains how to
install and load the server. Section B.4 contains sample installation checkout proce-
dure (ICP) files.

B-1



B.1 Sample Network Configuration File

The following is a sample network configuration file for server node RTRDEV. You
can edit the file by modifying the parameters in each command.

wam

Confiduration File - RTRDEVYSB.CFG

ile Defining the UNA password (viewed by hosts as theservice password),
3 Default if invalid or missing: NO PASSWORD SET

SET LINE UNA-0O PASSWORD FFFF134

12, Defining the NetworKk Verification rpassword,
H Default if invalid or missind: NO PASSWORD SET

SET SYSTEM PASSWORD PRIV

i3, Settingd the clock fresuency to 50 Hz
3 Default if invalid or missing: BO Hz.

SET SYSTEM LINE FREQUENCY GO

-

id, BacKkup host node list.
H Default: server’s maintenance host

SET EXECUTOR BACKUP HOSTS HOST1 +HOSTZyHOST3 HOSTL +HOSTS

B.2 Sample Router Configuration Files

Following are examples of prototype (unedited) router configuration files. Section
B.2.1 contains a file generated for a server software configuration supporting a maxi-
mum of eight synchronous lines (CSVRTR.SYS). Section B.2.2 contains a file gener-
ated for server software supporting a maximum of eight synchronous or 16 asynchro-
nous lines (CSVRTR16L.SYS). See Chapter 4 for further explanation of the com-
mands and parameters in the file.

B.2.1 Unedited Router Configuration File for 8 Synchronous Lines

The following file accompanies the server software configuration that supports up to 8
lines, synchronous only.

B-2 DECnet Router Software Installation Guide
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DECnet Router Server Initialization File

Copvright (c¢) 1984 by
Didital E«uipment Coreporation, Mavnard, Mass.

File name = "Server ‘s node name"RTR.CFG

This confidguration file resides on the PLUTO/PLUTO account or
General DECnet account of the down-line loading host s»stem, This
file uses all the default values for configuring a DECrnet Router
Server nodes, Note all values are in decimal.,

1. Set the MAXIMUM ADDRESS in the DECnet networkK. The ledal
rande for this parameter is 2 to 1023 inclusive, The
default value for the MAXIMUM ADDRESS rparameter is 253.

SET EXECUTOR MAXIMUM ADDRESS 255

2, Set the maximum number of routing nodes (excluding this
node) on the Ethernet simultaneously, The ledal rande for
the BROADCAST ROUTERS parameter is 1 to 33 inclusive, The
default value for this parameter is 10,

SET EXECUTOR MAXIMUM BROADCAST ROUTERS 10

3. Set the maximum number of nonrouting nodes on the Ethernet
simultaneously, The ledal rande for the BROADCAST
NONROUTERS rParameter is O to 1022 inclusive. The default
value for this parameter is 32, The number of nonrouters
will be set to the maximum address minus one if the number
of monrouters is dreater than the maximum address minus
one.s

SET EXECUTOR MAXIMUM BROADCAST NONROUTERS 32

(continued on next page)
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SET

h

Set the total number of hors from the DECnet WRouter Server
to anv other reachable node in the network. A remote node
is unreachable over a path if the numhbher of hoes required
to det to it exceeds the value set for this parameter., The
ledal range for the HOPS parameter is 2 to 30 inclusive.
The default value for this parameter is 20.

KECUTOR MAXIMUM HOPS 20

Set the total cost from the DECnet Router Server to anv
other reachable node in the network, A remote node is
unreachable over a path if the cost required to det to it
exceeds the value set for this parameter, The ledal rande
for the COST eparameter is 2 to 1022 inclusive., The default

L X

value for this parameter is 1022,

SET EXECUTOR MAXIMUM COST 1022

G.

Set the BUFFER SIZE for the DECnet Router Server, These
buffers are used for the intermediate storade of all user
data being transmitted or received, Ledal rande for the
BUFFER SIZE parameter is 246 to 1484 inclusive. The
default value for this parameter is 576.

SET EXECUTOR BUFFER SIZE 576

7.

Set the SEGMENT BUFFER SIZE. This rParameter allows nodes
with different buffer sizes to communicate efficiently.
The ledal rande for the SEGMENT BUFFER SIZE parameter is
246 to 1484 iwclusive, The default value for this
parameter is 576,

SET EXECUTOR SEGMENT BUFFER SIZE 376

(continued on next page)
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SET
SET
SET
SET
SET
SET
SET
SET

Set the line characteristics (SPEED: DUPLEX: MODEM control)
for each pPoint-to-Point connection from the DECnet Router
Server. The options for each parameter are the following:

The speed rande varies derending own vour confiduration.
ChecK the DECnet Router Software Installation Guide for the
proPer values, The total bandwidth for the Point-to-rPoint
lines must not exceed 500 Kilobauds.

The durlex parameter for the line can ke DUPLEX FULL or
DUPLEX HALF.

The modem control Parametér can be MODEM YES or MODEM NO.

The default values for these parameters are SPEED BGOO.
DUPLEX FULL and MODEM YES, The legal devices are LC-1
throudh LC-8 and LC-#%.

LINE LC-1 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-2 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-3 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-4 SPEED 8600 DUPLEX FULL MODEM YES
LINE LC-5 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-8 SPEED 89600 DUPLEX FULL MODEM YES
LINE LC-7 SPEED 89600 DUPLEX FULL MODEM YES
LINE LC-8 SPEED 9600 DUPLEX FULL MODEM YES

Set the circuit characteristics (COST, HELLO TIMER: STATE)
for the point-to-pPoint circuits from the DECnet Router
Server, The ledal rande for the cost parameter is 1 to 25
inclusive, This sets the path cost between the DECnet
Router and the adjacent node on the circuit, The ledal
rande for the HELLO TIMER parameter is 3 to 81891, The

HELLO TIMER is the rate in seconds that idle transport
messades are sent to maintain reachabilitv., The ortions for
the state parameter are STATE ON or STATE OFF, The default

(continued on next page)
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SET
SET
SET
SET
SET
SET
SET
SET

10,

values for COST: HELLO TIMER and STATE are 1, 15 seconds
and off resrpectively.

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

LC-1
LC-2
L.C-3
LC-4
LC-5
LC-B
LC-7
LC-8

COST 1 HELLD TIMER 13 STATE OFF
C0OST 1 HELLO TIMER 15 STATE OFF
COST 1 HELLO TIMER 15 STATE OFF
COST 1 HELLO TIMER 15 STATE OFF
COST 1 HELLO TIMER 15 STATE OFF
COST 1 HELLO TIMER 15 STATE OFF
COST 1 HELLO TIMER 13 STATE OFF
COST 1 HELLO TIMER 153 STATE OFF

Set the circuit UNA-O parameters (COSTs ROUTING PRIORITY
HELLD TIMER).
same attributes and defaults as described above for LC

circuits.,

The

The COST and HELLO TIMER parameters have the

ROUTING PRIORITY Pparameter designates which

router will serve the Ethernet, If two routing nodes have
the same pPrioritvs then the node with the higher node

address

will be the 'desidnated router for the Ethernet.

The ledal rande for the ROUTING PRIORITY parameter is O to

127 inclusive,

The default for this parameter is 100,

SET CIRCUIT UNA-O COST 1 ROUTING PRIORITY 100 HELLO TIMER 15

11.

SET EXECUTOR

Set the TRANSMIT PASSWORD s which the executor node must

transmit to an
SEQUENCE

The

addacent node during a node initialization
rpassword is one to eight ASBCII characters.

The default for this parameter is no Password,

TRANSMIT PASSWORD DECNET

(continued on next page)
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SET

13#

Set the RECEIVE PASSWORD:s which the executor node exprects
to receive from an addacent node during a node
initialization sedquence, The password is one to eigdht
ASCII characters. The default for this Parameter is no
password,

XKECUTOR RECEIVE PASSWORD DECNET

Set the MAXIMUM AREA number in the DECret network., The
legal rande for this parameter is 2 to B3 inclusive, If
this parameter is specifieds the DECnet Router will become
an area router, The default value for the MAXIMUM AREA
parameter is level 1 routing onlvy. Refer to the
documentation when confiduring areas.

SET EXECUTOR MAXIMUM AREA B3

14,

Set the total number of area horps from the DECnet Router
Seruver’‘’s area to any other reachable area in the network.
A remote area is unreachable over a rath if the number of
hops reauired to det to it exceeds the value set for this
parameter. The ledal range for the AREA HOPS parameter is
2 to 30 inclusives, If this Parameter is specifieds the
DECrnet Router will become an area router., The default
value for the AREA HOPS rparameter is level 1 routing onlvy.
Refer to the documentation when configuring areas.

SET EXECUTOR MAXIMUM AREA HOPS 20

(continued on next page)
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Set the total cost from the DECnet Router Server’s area to
any other reachable area in the network. A remote area is
unreachable over a path if the cost reguired to det to it
exceeds the value set for this parameter, The legal rande
for the AREA COST parameter is 2 to 1022 inclusive., If
this pParameter is sprecified:; the DECvet Router will become
an area router., The default value for this rParameter is
level 1 routing only. Refer to the documentation when
confidguring areas.

SET EXECUTOR MAXIMUM AREA COST 1022



B.2.2 Unedited File for 8 Synchronous/16 Asynchronous Lines

The following file accompanies the server software configuration supporting up to 8
synchronous or 16 asynchronous lines.

Example starts on following page.

Sample Configuration Files and Procedures B-9



oL-1g

apINY uolje|[EISU| BIBMYOS J8IN0Y 18uUN3Qg

i aam sam wm aam
aam an wn amm a0 .
“am M amn mm EE amm .. B S an e waw wem amm s eaw 3w

WRE AEE BB mw EE B sam R

DECvnet Router Server Initialization File

Copyright (c) 1984 by
Didital EAquirment Corrporations Mavnard: Mass.

File name = "Server’s node name"RTR.CFQG

This confiduration file resides on the PLUTO/PLUTO account or
General DECnet account of the down-line loading host svstem. This
file uses all the default values for confiduring a DECnet Router
Server node, Note all values are in decimal.

1. Set the MAXIMUM ADDRESS in the DECnet network., The legal
rande for this Pparameter is 2 to 1023 inclusive., The
default value for the MAXIMUM ADDRESS parameter is 235,

SET EXECUTOR MAXIMUM ADDRESS 255

2, Set the maximum number of routing nodes (excludindg this
node) on the Ethernet simultaneouslys The legal range for
the BROADCAST ROUTERS parameter is 1 to 33 inclusive. The
default value for this parameter is 10,

SET EXECUTOR MAXIMUM BROADCAST ROUTERS 10

3. Set the maximum number of nonrouting nodes on the Ethernet
simultaneously., The ledal rande for the BROADCAST
NONROUTERS rparameter is O to 1022 inclusive, The default
value for this parameter is 32+ The number of nonrouters
Wwill be set to the maximum address minus one if the number
of nowrouters is dreater than the maximum address minus
one.

SET EXECUTOR MAXIMUM BROADCAST NONROUTERS 32 (continued on next page)



$9.NpPav0.d pue so|l4 uopeinbyuo) sjdwes

Li—9

B R 1 1 @ wE amm em wwm aw mm aanm EE mm wE aEE mn mE mE am

o saz @ s wmm me weE

Set the total number of horps from the DECnet Router Server
to any other reachable node in the network. A remote node
is unreachabkle over a path if the number of hors reauired
to det to it exceeds the value set for this parameter. The
ledal rande for the HOPS parameter is 2 to 30 inclusive.
The default value for this Parameter is Z0.

SET EXECUTOR MAXIMUM HOPS Z0

3.

S5et the total cost from the DECrnet Router Serwver to anv
other reachable node in the network, A remote node is
unreachable over a path if the cost reauired to det to it
exceeds the value set for this parameter., The legdal rande
for the COST parameter is 2 to 1022 inclusive, The default
value for this parameter is 1022,

SET EXECUTOR MAXIMUM COSBT 1022

B.

Set the BUFFER SIZE for the DECnet Router Server, These
buffers are used for the intermediate storade of all user
data beingd transmitted or received., Ledal range for the
BUFFER SIZE parameter is 246 to 14B4 inclusive, The
default value for this rarameter is 576,

SET EXECUTOR BUFFER SIZE 378

7

Set the SECGMENT BUFFER SIZE. This parameter allows nodes
with different buffer sizes to communicate efficiently.
The legal rande for the SEGMENT BUFFER SIZE parameter is
246 to 1466 inclusive, The default value for this
parameter is 376,

SET EXECUTOR SEGMENT BUFFER SIZE 576

(continued on next page)
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SET
SET
SET
SET
SET
SET
SET
S5ET

Set the line characteristics (SPEED, DUPLEX, MODEM control)
for each Point-to-Point connection from the DECnet Router
Seruver, The options for each parameter are the followingd:

The sreed rande varies depending on vour confiduration.
Check the DECnet Router Software Installation Guide for the
prorPer values, The total bandwidth for the Point-to-Point
lines must not exceed 500 Kilohauds.

The durlex rparameter for the line can be DUPLEX FULL or
DUPLEX HALF.

The modem control parameter can be MODEM YES or MODEM NO.

The default values for these parameters are SPEED 9B00
DUPLEX FULL and MODEM YES., The ledal dewvices are LC-1
throush LC-8 and LC-%, If the lines are asvynchronous:
specify L or R following the line number to indicate the
left and ridht part of the line card, The default is
sYynchronous.,

Synchronous

LINE LC-1 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-2 SPEED 9600 DUPLEX FULL MODEM YES
LINE LLC-3 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-4 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC~-5 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-6 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-7 SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-8 SPEED 9600 DUPLEX FULL MODEM YES

(continued on next page)
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SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

SET
SET
SET
SET
SET
SET
SET
SET

Asynchronous

LINE LC-1iL SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-1R SPEED 9500 DUPLEX FULL MODEM YES
LINE LC-2L SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-2R SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-3L SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-3RFR SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-4l. SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-4R SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-3L SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-3R SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-BL SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-BR SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-7L SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-7R SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-8L SPEED 9600 DUPLEX FULL MODEM YES
LINE LC-8R SPEED 9600 DUPLEX FULL MODEM YES

Set the circuit characteristics (COSTs HELLO TIMER, STATE)
for the point-to-point circuits from the DECnet Router
Server, The ledal rande for the cost parameter is 1 to 25
inclusive, This sets the path cost between the DECnet
Router and the addacent node on the circuit. The ledal
rande for the HELLO TIMER Parameter is 3 to 8181, The
HELLO TIMER is the rate in seconds that idle transport
messades are sent to maintain reachability. The options for
the state parameter are STATE ON or STATE OFF. The default
values for COSTs HELLO TIMER and STATE are 1 13 seconds
and off respectively.

Svnchronous
CIRCUIT LC-1 COST
CIRCUIT LC-2 COST
CIRCUIT LC-3 COST
CIRCUIT LC-4 COST
CIRCUIT LC-5 COST
CIRCUIT LC-6 COST
CIRCUIT LC-7 COST
CIRCUIT LC-8 COST

HELLD TIMER 15 STATE OFF
HELLO TIMER 15 STATE OFF
HELLO TIMER IS5 STATE OFF
HELLO TIMER 13 STATE OFF
HELLO TIMER 13 STATE OFF
HELLO TIMER 15 STATE OFF
HELLO TIMER 13 STATE OFF {continued on next page)
HELLD TIMER 13 STATE OFF

Pt b b b ek b bk et
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SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

10,

SET CIRCUIT UNA-O

11,

SET EXECUTOR

Asvynchronous

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

Set the circuit UNA-O

LC-1L
LC-1R
LC-2L
LC-2R
LC-3L
LC-3R
LC-4L
LC-4R
LC-5L
LC-5R
LC-BL
LC-BR
LC-7L
LC-7R
LC-8L
LC-8R

HELLO TIMER).
same attributes and

circuits.,

CosT
cosT
cosT
COsT
CcasT
CosT
cosT
CosT
CcasT
casT
COST
casT
CasT
CosT
COST
CosT

the same Prioritvy:

address

The ledal

127 inclusive.

The

COST 1+ ROUTING PRIORITY

b et peb b ek b ped et b ek b ek b et e

defaults as
The ROUTING PRIORITY
router will serve the Ethernet.
then the

HELLO
HELLD
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO
HELLO

TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER
TIMER

rarameters

Set the TRANSMIT PASSHWORD .,

transmit

sequence.,

to an

addacent
The Password

node

The default for this parameter is

TRANGMIT PASSWORD DECNET

is
15
15
15
15
135
15
15
i
15
15
15
15
15
13
15

(CO8T»

If two

node during a

STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE
STATE

noide

100

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

rparameter

HELLO TIMER

which the executor

ROUTING PRIORITY s
The COST and HELLO TIMER rparameters have the
described above for LC
parameter desidnates
routing
with the hidgher
will be the designated router for the Ethernet.
rande for the ROUTING PRIORITY
default for this rParameter

which
nodes have

Q0 to

13

initialization
is one to eight ASCII characters.,
noe password,

(continued on next page)
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SET

130

Set the RECEIVE PASSWORDs which the executor node exrects
to receive from an adJdacent node during a node
initialization seauence., The password is one to eidht
ASCII characters, The default for this parameter is no
Ppassword,

EXECUTOR RECEIVE PASSWORD DECNET

Set the MAXIMUM AREA rumber in the DECrnet network, The
ledgal range for this parameter is 2 to B3 inclusive, If
this rparameter is sepecifieds the DECnet Router will become
an area router, The default value for the MAXIMUM AREA

‘parameter is level 1 routing onlv, Refer to the

documentation when configuring areas.

SET EXECUTOR MAXIMUM AREA B3

14,

Set .the total number of area horps from the DECnet Router
Server‘s area to any other reachable area in the networkK.
A remote area is unreachable over a path if the number of
horps reauired to get to it exceeds the value set for this
parameter, The ledal rande for the AREA HOPS parameter is
2 to 30 inclusive, If this parameter is specifiedy the
DECnet Router will become an area router, The default
value for the AREA HOPS rparameter is lewvel 1 routing onlv.
Refer to the documentation when configuring areas.

SET EXECUTOR MAXIMUM AREA HOPS Z20

(continued on next page)
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15,

SET

Set the total cost from the DECnet Router Server’s area to
any other reachable area in the network. A remote area 1is
unreachable over a path if the cost reauired to det to it
exceeds the value set for this parameter. The ledal rande
for the AREA COS5T rparameter is 2 to 1022 inclusive., If
this pParameter is specified, the DECrnet Router will become
an area router. The default value for this rarameter is
level 1 routing only., Refer to the documentation when
confiduring areas.

KECUTOR MAXIMUM AREA COST 1022



B.3 Examples of DECnet Router Server Installation and Loading
Procedure

Section B.3.1 shows a sample installation and loading procedure from a VMS host.
Section B.3.2 shows one from an RSX host.
B.3.1 Installing and Loading Procedure from a VMS Host

The following is an example showing the installation of software for a DECnet Router
Server named RTRDEV on a VMS host, VMCENT, followed by an example of the
down-line loading of the server. First, log into the SYSTEM account and enter the
following command. Then respond to the questions in the procedure.

Example starts on following page.
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$ ES5YS5$UPDATE: VMSINSTAL CSURTR MTAO: R
UAX/UME Software Product Installation Procedure V4,0

It is 23-AUG-1984 at 16:19
Eviter a guestion marK (7?) at any time for help.

LFUMSINSTAL-W-DECNET s Your DECnet metworK is up and running.
FUMSINSTAL-W-ACTIVEs The following Processes are still active:
BERGER
MATL_71
-JoBs78z2
SMITH
* Do vou want to continue anvway [NOI? Y @ET
* Are vou satisfied with the bacKurp of vour svstem dish L[YESIT R

Please mount the first volume of the set on MTAO:.

N

*¥ Are vou readr? Y QT
ZMOUNT-I-MOUNTED + COURTR mounted on _MTAO:.

The following products will be installed:
CSURTR V1.1
Bedinning installation of CSVYRTR V1.1 at 16:18
AUMSINSTAL-I-RESTORE s Restoring product saveset Ay..
Router Server V1,1 installation Procedures,

The followind set of auestions askKs vou for information used to
set up the account which will be used to install the Router
Seruver software.

% Device for the account [SYS$SYSROOT:1: GET
* UIC for account [014,001]: @Y

* How many synchronous lines will be configured (0:16) [B1: @
* How many asvnchronous lines will be configdgured (0:32) [0]1: R
You have chosen B synchronous and O asvynchronouws lines. The svstem
configuration that will be denerated will allow up to B line cards.

(continued on next page)
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-

There are 2 lines per asvnchronous line card or

line card, If vou wish to add lines to vour Router
vou should rerun this procedure to denerate the arppropriate svstem.

If there is already

an account named PLUTOs vou will
warning mescade which

AVMSINSTAL-I-ACCOUNT »

you may ignore,

This installation creates an

user record successfully added

Installing Router Serwver Wi1.1 files.

The imades and command files of the Router Seruver

‘restored to disK. The next sterp in the installation

‘Router Server V1,1 files installed.

set up the host database.

This command procedure defines the database on vour

1 line per svynchronous
at some later time:

receive a

account named PLUTO,.

U1,1 have been
is to

UMS host

which allows vou to down-line load the server softiware and

to receive an up-line

grash.

This procedure can ortionally

Server node-id
Server node number
Hardware address

Maintenance host
Service circuit
Service Password
Store file

File name

Storade directory

* Kk ok k K K g ok ok

dump of the server memory after

(1-6 chars) L1
(1 - 1023) L1
(12 hex-didits) L1

execute the NCP command file,

:RTRDEVGED
: 1 34@ED
FAA-00-03-00-00-86RED

(1-6 chars) [UMCENT] : UMCENTGED
() [UNA-01 : BET

(1-16 hex didits) [O] : 11FF@ED
(YES or ND) [YES] : GED

(1-12 chars) [RTRDEV.COM] : (RET)

) [SYS$SYSROOT: [PLUTDI1 :GED

(continued on next page)
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Creating file SYS$SYSROOT:[PLUTOIRTRDEY.COM
¥ Execute File (YES or NO) [YES] z [RET

NCP will print unrecodnized component errors if the node being
defined is not already defined in the Ppermanent database+ You
may idnore these errors.

Definind the host database may taKe anvwhere from a few minutes
to 30 minutes depending on svstem load and size of the host’s
node database.

ANCP-I~-NMLRSP, listener response - Unrecodnized component:s Node
ZNCP-~I-MNMLRSP: listener response - Unrecodgnized component:s Node

This procedure will now create the DECnet Router Server network
confiduration file.

The network confiduration file will be named RTRDEVSB.LCFG.

¥ Svystem password (1-6 chars) [rnulll : METG@ED
¥ ClocK freauency (30 or GO [BO1 : RET

The next set of auestions asks for backur hosts.
You may enter a maximum of five (5) bacKurp hosts.
A null entry or five (3) entries will terminagte solicitation.

* BacKur host (1-6 chars) [nulll : HOSTA
*# BacKur host (1-6 chars) [riwlll : HOSTB
* BacKup host (1-6 chars) [rnulll : HOSTC
* BacKupr host (1-6 chars) frnulll : HOSTF
* BacKup host (1-6 chars) [rnulll : @ED

Created the confiduration file SYS4SYSROOT:IPLUTOIRTRDEVSEB,.CFG

0 (9] (2]
mi [m| |m|
—j =) 5

Fs)
—

When the procedure is completes, checK and edit (if necessarv) the

router configduration file (RTRDEVRTR.CFG).
UMSINSTAL-I-MOVEFILESs Files will now be moved to their tardet
Successful installation of CSVYRTR W1l.1 at 1B:25
UMSINSTAL Pprocedure done at 16:35

directories. .



Assuming you are using the predefined DECnet Router Server configuration file, you
are now ready to load the DECnet Router Server. Before using the NCP LOAD
command, you must prepare the UNA-0 line and circuit for down-line loading, as
shown:

$ NCP:» SET LINE UNA-O ALL
4% NCP» SET CIRCUIT UNA-0 SERVICE ENABLED STATE ONG@ED
4 NCP> LOAD NODE RTRDEV @ED

The following events are seen at the logging console or logging monitor of the loading
host: ‘

KAURLRARARAAY  OPCOM 26-AUG-84 14:22:10.,76

Messade from user DECwnet on UMCENT

DECret event 0.3 automatic line service

From node 120 (UMCENT) s Z26-AUG-84 14:22:09.86
Circuit UNA-0Os Loads Reguested, Node = 134 (RTRDEW)
File = PLUTOZ2.8Y¥5, Secondary loader

LARRLRARAAL  OPCOM 26-AUG-B4 14:22:10.83

Messade from user DECnet on WVWMCENT

DECvret event 0,3y automatic line service

From node 120 (YMCENT) Z6-AUG-84 14:22:10.66
Circuit UNA-0Os Load: Successfuls, Node = 134 (RTRDEY)
File = PLUTOZ.8YS:+ Secondary loader

ARRLRLRL LN, OPCOM 26~-AUG-84 14:22:11.32

Messade from user DECnet on WMCENT

DECret event 0.3y automatic line service

From node 120 (YUMCENT) s Z26-AUG-84 14:22:11.,086
Circuit UNA-O, Load, Reauesteds Node = 134 (RTRDEWV)
File = PLUT0D3.8Y5s Tertiarv loader

HBARLLRALALAY  OPCOM 26-AUG-84 14:22:11.76

Messade from user DECnet on WMCENT

DECrnet event 0.3y automatic line service

From node 120 (UMCENT), 26-AUG-84 14:22:11.66
Circuit UNA-Os Load, Successfuly Node = 134 (RTRDEY)
File = PLUTO03.8¥Sy Tertiary loader

BRALRLLRAAY  OPCOM 26-AUG-84 14:22:12.03

Messade from user DECnet on UMCENT

DECnet event 0.3+ automatic line service

From node 120 (UMCENT) s 26-AUG-84 14:22:11.79
Circuit UNA-O, Load, Reguesteds Node = 134 (RTRDEWV)
File = CSURTR.S8YSy OrPerating svstem

ARALLLL LA, OPCOM 26-AUG-84 14:22:13.086

Messade from user DECnet on WVMCENT

DECnet event Q0,3+ automatic line service

From node 120 (UMCENT) s 26-AUG-84 14:23:10.76
Circuit UNA-0O, Load, Successful, Node = 134 (RTRDEV)
File = C8URTR.SYS s OPerating svstem

Sample Configuration Files and Procedures B-21



DECnet event
From node 134
Parameter #0O
Identificatio

DECnet event

From node 120

225.,0
(RTRDEV) » 26-AUG-84 14:24:21.37
= Gerver initializing,

n = DECnet Router Server Yi1.,1 8L

4,15+ addacency up
(UMCENT) » 26-AUG-84 14:25:00.63

Circuit UNA-0Os Addacent node = 134 (RTRDEWV)

DECnet ewvent

From node 134

Circuit UNA-O

4,15y addacency up
(RTRDEV) » 26-AUG-84 14:25:10.,306
+ Addacent node = 245 (HOSTA)

DECnet event 4,15, adiacenrcy up

From node 134
Circuit UNA-O

(RTRDEWV) » 2B6-AUG-84 14:26:00.60
+ Addacent node = 4350 (HOSTB)

+

DECnet event 4,15, addacency up

From node 134
Circuit UNA-O

(RTRDEV) » 26-AUG-84 14:26:50.,76
y Addacent node = 124 (HOSTEC)

DECnet event 4,10, circuit up

Froem node 134
Circuit LC-1,

(RTRDEV)y Z26-AUG-84 14:26:53.44
Addacent node = 211 (HELTER)

DECnet event 4,10 circuit up

From node 134
Circuit LC-Z2:

DECnet event

From node 134

Server ups Id

B-22

(RTRDEWV) » 26-AUG-84 14:26:536.78
Addacent node = 418 (MELTER)

+

226.0
(RTRDEV) » 26-AUG-84 14:26:59.16
entification = DECrnet Router Server V1.1 8L

DECnet Router Software Installation Guide



B.3.2 Installing and Loading Procedure from an RSX Host

The following commands unload the server files from an RL02 distribution disk to the
loading host RSXCEN.

*MOU DL1:CSVRTRGEED
YPIP /NU=DL1:L40,401%,*@D

After the files are copied, the installer performs RSXINSTAL:

Example starts on following page.
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*BET /UIC=040 40160
*ASN DL1:=8Y:
*EREXINSTAL R

DECnet Router Server Installation Procedure
Started at 13:08:34 on 03-AUG-84

Copvright (C) 1984 b
Digital Eaquipment Corporations Mavnard, Mass.

This imstallation Pprocedure installs the DECnet Router Server (seruver)
gn a RSX-1IM/M+ host. This rprocedure must be run from a privileded
account.

This procedure will create and copy server files. It will create a
network configuration file based on the answers supplied in section 2.
A file named CFE<node>.CMD will contain the CFE commands to define the
permanent database on this host.

You may tvyepe an escapre <ESCr at any auwestion to obtain additiownal
information about the auestion.

<E0S5* Do vou want tos:
CRET>-Continue, E-Exit [S1:@D

B wm w5 amn 3K B wmE wB aEE AEE EB ER EE ABD AEN ADH N8 EE 8E R BE ED gg WEE a2E aw ~m

..
w
m
[»]
o
oy
=}
=
-
1

]
m
-
m
-3
3]
—
-
=
e
o
-3
=
)
e
.
o
=

wan

Now vou must decide where vou would liKe to Put the various DECnet
Router Server files, It is suddested that vou PpicK one uic for the
configuration filess one uic for the loaders and svstem imades and one
wie for the dump imades.

NOTE: The uic where the confiduration files reside must have a user 1d
and rassword of PLUTO/PLUTO. (continued on next page)
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Wher answering aquestions in this section please tvepe the full
directory specification, (DEV:Lnnmsnmnl)
1,00 Where will confiduration files reside [S D:"8Y:[40,401"1: @ET
1:01 Where will svstem files reside [5 D:"SY:[40,401"1: DLO:L100,541@
1,02 Where will dumep files reside [S D:"DLO:L100,541"1: @D
1+03 Do vou need to run the account program? [Y/NI: Q@ED
“EQ08 Do vyou want to:
SRET»-Continues R-Rerpeat sections E-Exit [81: @ET
Section 2 - Building the network configuration

2+00 How many svnchronous lines will be cownfigured (0:16) [B81: @
2+01 How many asvnchronous lines will be confidured (0:32) [0]1: @

You have chosen 8 synchronous and O asynchrovous lines. The svstem
configuration that will be denerated will allow ur to 8 line cards,
NO ASYNCHRONOUS LINES WILL BE GENERATED.

There are 2 lines rer asvnchronocus line card or 1 line per synchronous
line card, If vou wish to add lines to vour Router at some later time,
vou should rerun this procedure to denerate the aPPropPriate svstem.

2,02 What is the node-id of the server [§1: RTRDEUGRD

2:,03 What is the node-address [D R:l+-1023,1: 1346

2.04 What is the UNA-0O password [8 R:1.-16, D:"0"1: FFFF134@D

2+03 What is the network privileded password [8 R:0.,-8.1: PRIVGEE
2,068 What is the svystem line clocKk freaquency [D R:50,-60, D:60.,1: @D

If vou want more than one bacKur host enter them separated by commas.
i+e. HDOBT1,HOSTZ,HOST3

{continued on next page)
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2.07 What are the node-id’s of the bhacKur hosts [51: ESC

Backur hosts are needed when the server’s maintenance host is out
of service. A DECnet Router Server mav need to lod an event or
up-line dump a svstem imade., If the maintenance host is downs a
backur host is needed to assist the DECnet Router Server. Be sure
to set up the server databases on the bacKurp hosts. Enter the
backup hosts as a list. The maximum is five bacKur hosts. For
examprle:

HOST1 ,HOSTZ yHOST3 :HOST4 »HOSTS

B AR w# am amm wm wm amw s ama A

2+,07 What are the node-id’s of the bacKurp hosts [S1: SHIV,CENTR ALOERE)

Building the network configuration file.
(SY:[40+40IRTRDEVSB.CFG)

NOTE: You must also tailor the router confiduration file in
dev:Innn,nnn]RTRDEVRTR.CFG after this procedure
comPletes.

3
=
3
=
3
.
1
N
3
u
3
.
H
.
L]
.
H
.
3
=%

“RET*-Continues R-Rereat sections E-Exit [51: G

Copving loaders and svstem files to DLO:zL100:+34]

Copving confiduration files
RTRDEUVSB.CFG and RTR.CFG
to SY:040+40]

w amE R Em mE wmm aam am

(continued on next page)
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4,00 What is the loadingd host’s service circuit-id [8 D:"UNA-O"1: @ED
4,01 What is the server’s hardware address [§1: AA-00-03-00-00-BBGEED

You can define these node characteristics in the host’‘s permanent
database by running CFE with the command file built in this
procedure (DLO:[L100,54]1CFERTRDEV.CMD), as follows:

3
i
*
*
H
b
3
H
5
]
H
i INS DEV:[NETUICICFE.TSK
i *CFE
i Eviter filernames:s DEV:INETUICICETAB.MAC

»3 CFEX@DLO:CL100,541CFERTRDEY

*3 CFE*sho node RTRDEVY

R ++ Displavs nmew node characteristics
3
H
3
k]
H
*
3
k]
H
3
H
L]
H
]
3

+

CFE>"Z

“EQS8> Do vou want to:
R-Rereat sections E or <RET>-Exit [S1: @D

Remember to:

—
-

Edit vour router configuration file.

3

2. Update vour permanent database with the newly created CFE command
file. The next time vour network is loaded: the volatile database
on the host will be set up.

(continued on next page)
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3+ If vour wvolatile database is set urPs then vou may trigder or
load the server, If the volatile database is not set ups+ then
down-line load vour server with the full NCP command:

NCP LOAD NODE RTRDEV FROM DLO:[100,5431CSVRTR.SYS SER PASS PRIV

4, If vou chande the synchronous/asvnchronous line configuration:
you should rerun this procedure to ensure vou have the correct
software imade denerated for the new confiduration.

DECnet Router Server Installation Procedure
Storprped at 13:11:03 on 03-AUG-B4
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Assuming you are using the predefined DECnet Router Server configuration file, you
are now ready to load the DECnet Router Server. Before using the NCP LOAD
command, you must prepare the UNA-0 line and circuit for down-line loading, as
shown:

$ NCP> SET LINE UNA-0O ALL
$ NCP>» SET CIRCUIT UNA-0 SERVICE ENABLED STATE ONGD
$ NCP> LOAD NODE RTRDEWY @ET

The following are events normally seen on an RSX loading host. The loading host is
RSXCEN:

Event tvpe 0.3 Automatic service

Occurred 26-AUG-84 16:41:04 on node 245 (RSXCEN)
Circuit UNA-O

Seruvice tvyrPe = Load
Status = Reauested
Node = 134 (RTRDEWV), File = DLO:L100,341PLUTOZ.8YS
Software tvpe = Secondary loader

Event tvee 0.3+ Automatic service

Occurred 26-AUG-84 168:41:04 on node 245 (RSXCEN)
Circuit UNA-O

Service tvre = Load

Status = Successful

Node = 134 (RTRDEV), File = DLO:[100,341PLUTOZ.5YS
Software tvype = Secondary loader

Event tvee 0,3 Automatic serwvice

Decurred Z26-AUG-84 168:41:05 on node 243 (RSKCEN)
Circuit UNA-O

Service tvrPe = Load

Status = Reauested

Node = 134 (RTRDEW), File = DLO:E100,341PLUTO3.8YS
Software tvyrpe = Tertiarv loader

Event tvee 0,3, Automatic serwvice

Decurred 26-AUG-84 16:41:06 on node 243 (RSXCEN)
Circuit UNA-O

Service tvyprpe = Load

Status = Successful

Node = 134 (RTRDEVY)» File = DLO:[100,541PLUTO3.8Y5
Software tvyepe = Tertiary loader

Event tvyepe 0.3 Automatic service

Occocurred 26-AUG-84 16:41:07 on node 245 (RSXCEN)
Cirguit UNA-0O :

Service tvpe = Load

Status = Reauested

Node = 134 (RTRDEW), File = DLO:[L100,:541C8URTR.SYS
Software tvpe = Svstem

(continued on next page)
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Event tvrpe 0,3 Automatic service

Occurred 26-AUG-84 16:42:04 on node 245 (RSXCEN)
Circuit UNA-OQ

Service tvpe = Load

Status = Successful

Node = 134 (RTRDEW): File = DLO:L100,5341CEURTR.BYS

Software tvrPe = Srstiem

Event tvepe 223,0
Occurred Z26-AUG-84 16:43:00 on node 134 (RTRDEY)

Server initializing, Identification = DECnet Router Server

Event tvepe 4,13, Addacency up

Occurred 26-AUG-84 16:43:06 on node 245 (RSHCEN)
Circuit UNA-O

Addacent node = 134 (RTRDEW)

Event tvrpe 4,15, Addacency ue

Occurred 26-AUG-84 16:43:08 on node 134 (RTRDEW)
Circuit UNA-O

Addacent node = 245

Event tvre 4,15, Addacency up

Occurred 26-AUG-B4 16:43:54 on node 134 (RTRDEW)
Circuit UNA-O

Adjacent node = SHIVY

Event tvee 4.15+ Addacency up

Occurred 26-AUG-84 168:44:14 on node 134 (RTRDEW)
Circuit UNA-O

Addacent node = 124 (CENTR)

Event tvee 4,10y Circuit up

Occurred 26-AUG-84 16:44:34 on node 134 (RTRDEW)
Circuit LC-1

Node address = 211 (HELTER)

Event tvee 4,10 Circuit up

Occurred 26-AUG-84 16:44:52 on node 134 (RTRDEW)
Circouit LC-2

Node address = 418 (MELTER)

Event tvrpe 226.,0

Oceurred 26-AUG-B4 16:45:21 on node 134 (RTRDEW)
Server upy Identification = DECrnet Router Server

Ul.1 8L

Yisl 8L
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B.4 Sample Installation Checkout Procedures

Section B.4.1 contains a sample installation checkout procedure done on VMS hosts.
Section B.4.2 contains a sample procedure done on RSX hosts. Both procedures
assume a fully configured server for eight synchronous lines. If you have fewer lines,
disable command lines that test the unused LCs. On VMS hosts, precede such com-
mand lines with an exclamation mark (!). On RSX hosts, precede them with a
semicolon (;). (This turns the command lines into comments.) '

Section B.4.3 contains a sample procedure done on a VMS host to test a DECnet
Router Server with both synchronous and asynchronous lines.

B.4.1 Sample VMS Installation Checkout Procedure

Following is a sample installation checkout procedure used on a VMS host to test
eight circuits on RTRDEV. RTRDEV’s system image is CSVRTR.SYS, which sup-
ports synchronous lines only.

$ BCSVRTRICPGEED)

Please enter
Please enter RTRDEV

%

Lo B AR R R R R R

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP
NCP
NCP

NCP

NCP

NCP
KIT

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

TELL
TELL
TELL

RTRDEWV
RTRDEWV
RTRDEWV

RTRDEWY
RTRDEWV
RTRDEVY

RTRDEWV
RTRDEWV
RTRDEWV

RTRDEWV
RTRDEY
RTRDEWY

RTRDEWV
RTRDEV
RTRDEW

RTRDEVY
RTRDEV
RTRDEWY

RTRDEWV
RTRDEV
RTRDEV

RTRDEWV
RTRDEWY
RTRDEV

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

USER
USER
USER

L1
L1
L1

[1
L1
[i

L1
L1
L1

ri
[1i
L1

L1
L1
[i

[1i
i
L1

L1
[1
L1

L1
L1
i

111
111
111

1113
+11
111

»11
111
»11

111
111
111

+11
111
111

111
111
111

111
111
+11]

+11]
r11
+11

PRIWEED

PASS
PAGS
PASS

PAGS
PASS
PASS

PASS
PASS
PAGS

PASS
PASS
PAGS

PASS
PASS
PAGS

PASS
PASS
PASS

PASS
PASS
PASS

PAGS
PASS
PASS

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV
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the DECrnet Router Server name: RTRDEVGEED
rpassword:

SET NODE LCi CIR

1.OOP NODE LC1

CLE NODE LC1 CIR

SET NODE LCZ CIR
LOODP NODE LCZ2
CLE NODE LCZ CIR

SET NODE LC3 CIR
LOOP NODE LC3

CLE NODE LC3 CIR

SET NODE LC4 CIR
LOOP NODE LC4
CLE NODE LC4 CIR

SET NODE LC3 CIR
LLOOP NODE LCS
CLE NODE LCS CIR

SET NODE LCB CIR
LOOP NODE LCG
CLE NODE LCG CIR

SET NODE LC7 CIR
LOOP NODE LC7
NODE LC7 CIR

SET NODE LC8 CIR
LOOP NODE LC8
CLE NODE LCB8 CIR

LC-1

3

LC-

LC-3

LC-4

LC-GB

LC-7

LC-8
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B.4.2 Sample RSX Installation Checkout Procedure

The following is a sample installation checkout procedure used on an RSX host to
check the eight circuits on RTRDEV. RTRDEV’s system image is CSVRTR.SYS,
which supports synchronous lines only.

*BCSVURTRICP

% Please enter the DECnpt Router Server name [5]1: RTRDEVEED
% Please enter RTRDEY password [S1: PRIVED
*NCP TELL RTRDEV PASS PRIV SET NODE LC! CIR LC-1
*NCP TELL RTRDEWV PASS PRIV LOOP NODE LC1H

*NCP TELL RTRDEWY PASS PRIV CLE NODE LCI CIR

*NCP TELL RTRDEW PASS PRIV SET NODE LCZ CIR LC-2
*NCP TELL RTRDEY PASS PRIV LOOP NODE LCZ

*NCP TELL RTRDEW PASS PRIV CLE NODE LCZ CIR

*NCP TELL RTRDEY PASS PRIV SET NODE LC3 CIR LC-3
*NCP TELL RTRDEY PASS PRIV LOOP NODE LC3

*NCP TELL RTRDEY PASS PRIV CLE NODE LC3 CIR

*NCP TELL RTRDEY PASS PRIV SET NODE LC4 CIR LC-4
*NCP TELL RTRDEV PASS PRIV LOOP NODE LC4

*NCP TELL RTRDEV PASS PRIV CLE NODE LC4 CIR

*NCP TELL RTRDEV PASS PRIV SET NODE LCS CIR LC-3
*NCP TELL RTRDEY PASS PRIV LOOP NODE LCS

*NCP TELL RTRDEW PASS PRIV CLE NODE LCS CIR

*NCP TELL RTRDEY PASS PRIV SET NODE LCG CIR LC-B
*NCP TELL RTRDEY PASS PRIV LOOP NODE LCB

NCP TELL RTRDEV PASS PRIV CLE NODE LCB CIR

*NCP TELL RTRDEY PASS PRIV SET NODE LC7 CIR LC-7
*NCP TELL RTRDEY PASS PRIV LOOP NODE LC7

*NCP TELL RTRDEV PASS PRIV CLE NODE LC7 CIR

*NCP TELL RTRDEY PASS PRIV SET NODE LCB CIR LC-8
*NCP TELL RTRDEV PASS PRIV LOOP NODE LCB

*NCP TELL RTRDEV PASS PRIV CLE NODE LCB CIR

@ <EOF>
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B.4.3 Sample for Synchronous/Asynchronous Line Configuration

The following is a sample installation checkout procedure run on a VMS host to check
the lines on a server with both synchronous and asynchronous lines. The server being
checked, node RTRI16L, has software that supports the 16-line maximum
(CSVRTR16L.SYS). RTR16L has one synchronous line in line card slot 1. The re-
maining seven slots contain two asynchronous lines each.

$ BCSVRTR1GLGED

Please enter the DECnet Router Server name:
PRIVEED
[1:,11 PASS PRIV SET NODE LC1 CIR
[1:1]1 PASS PRIV LOOP NODE LCH

NCP TELL RTRIGL USER [1:11 PASS PRIV CLE NODE LC1 CIR

Please enter RTRIGL pPassword:
NCP TELL RTR1BL USER
NCP TELL RTR1GBL USER

TELL
TELL
TELL

RTR1GL
RTR1GL
RTR1GL

USER
USER
USER

L1
L1
i

111
111
+11]

PASS
PASS
PASS

NCP
NCP

PASS
PAGS
PASS

NCP
NCP
NCP

TELL
TELL
TELL

RTR1GL
RTR1GL
RTR1GL

USER
USER
USER

[1
[i
L1

111
+11
111

PASS
PAGS
PASS

NCP
NCP
NCP

TELL
TELL
TELL

RTR1GL
RTR1GL
RTR1GL

USER
USER
USER

[1
i
[1

111
111
y11

USER
USER
USER

111
111
+11]

PASS
PAGS
PASS

NCP
NCP
NCP

TELL
TELL
TELL

RTR1G6L
RTR1GL
RTR1BL

L1
L1
L1

USER
USER
USER

NCP
NCP
NCP

TELL
TELL
TELL

RTR1BL
RTR1GL
RTR1GL

L1
L1
L1

111
+11
+11

PAGS
PASS
PABS

NCP TELL RTRIGL USER [1.:11 PASS

!
!
! NCP TELL RTR1GL USER
!

NCP
NCP
NCP

TELL
TELL
TELL

RTR1GL
RTR16L
RTR1GL

USER
USER
USER

1
L1
Li

¢ 11
+11
t1]

PAGBS
PASS
PASS

PASS
PASS
PASS

NCP
NCP
NCP

TELL
TELL
TELL

RTR1GL
RTR1GL
RTR1GL

USER
USER
USER

L1
L1
f1

211
+11]
+11]
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1
$ 1
4 1
%1
kS

NCP TELL RTRIGL USER [1,11 PASS
NCP TELL RTRIBL USER [1:11 PASS
NCP TELL RTRIGBL USER [1.:11 PASS
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PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV

PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

PRIV
PRIV
PRIV

RTR1GL @D

SET NODE LC1 CIR
LOOP NODE LC1
CLE NODE LC1 CIR

SET NODE LC1 CIR
LOOP NODE LC1
CLE NODE LC1 CIR

SET NODE LCZ CIR
.OOP NODE LCZ2
CLE NODE LCZ CIR
SET NODE LCZ CIR

L.OOP NODE LCZ2

CLE NODE LCZ CIR

SET NODE LCZ CIR
LOOP NODE LCZ
CLE NODE LCZ CIR

SET NODE LC3 CIR

NCP TELL RTRI1BL USER [1:11 PASS PRIV LOOP NODE LC3
[1,11 PASS PRIV CLE NODE LC3 CIR

SET NODE LC3 CIR
LOOP NODE LC3
CLE NODE LC3 CIR

SET NODE LC3 CIR
LOOP NODE LC3
CLE NODE LC3 CIR

SET NODE LC4d CIR
LODP NODE LC4
CLE NODE LC4 CIR

LC-1

LC-1L

LC-1R

LC-2

LC-2L

LC-Z2R

LC-3

LC-3L

L.C-3R

LC-4

- B-33



NCP TELL RTRI1G6L USER [1,11 PASS PRIV SET NODE LC4 CIR LC-4L
NCP TELL RTRIGBL USER [1,11 PASS PRIV LOOP NODE LC4
NCP TELL RTRIBL USER [1,11 PASS PRIV CLE NODE LC4 CIR

NCP TELL RTRIGBL USER [1.11 PASS PRIY SET NODE LC4 CIR LC-4R
NCP TELL RTR1BL USER [1,11 PASS PRIV LOOP NODE LC4
NCP TELL RTR1BL USER [1,11 PASS PRIV CLE NODE LC4 CIR

NCP TELL RTRI1BL USER [1.,11 PASS PRIV SET NODE LCS CIR LC-3
NCP TELL RTRI1BL USER [1.,11 PASS PRIY LOOP NODE LCS
NCP TELL RTRI1BL USER [1,1]1 PASS PRIY CLE NODE LCS CIR

NCP TELL RTR1GBL USER [1:11 PASS PRIV SET NODE LCS CIR LC-5L
NCP TELL RTRIBL USER [1.,11 PASS PRIV LOOP NODE LCS
NCP TELL RTR1BL USER [1:11 PASS PRIV CLE NODE LCS CIR

NCP TELL RTRI1BL USER [1,11 PASS PRIV SET NODE LCS CIR LC-5R
NCP TELL RTRI1BL USER [1.:,11 PASS PRIV LOOP NODE LCS
NCP TELL RTRIBL USER [1,11 PASS PRIV CLE NODE LCS CIR

NCP TELL RTRIGBL USER [1,11 PASS PRIV SET NODE LCB CIR LC-G
NCP TELL RTR1BL USER [1.,11 PASS PRIV LOOP NODE LCB
NCP TELL RTRIBL USER [1:11 PASS PRIY CLE NODE LCB CIR

NCP TELL RTRI1GBL USER [1:11 PASS PRIV SET NODE LCB CIR LC-BL
NCP TELL RTR16L USER [1.,11 PASS PRIV LOOP NODE LCB
NCP TELL RTR1BL USER [1.:11 PASS PRIY CLE NODE LCB CIR

NCP TELL RTRIGL USER [1,11 PASS PRIV SBET NODE LCG CIR LC-BR
NCP TELL RTR1GL USER [1:11 PASS PRIV LOOP NODE LCB
NCP TELL RTRI1GL USER [1:11 PASS PRIV CLE NODE LCG CIR

|
' NCP TELL RTRIiBL USER [1.,11 PASS PRIV SET NODE LC7 CIR LC-7
! NCP TELL RTRIGL USER [1,11 PASS PRIV LODP NODE LC7

' NCP TELL RTRIBL USER [1:11 PASS PRIV CLE NODE LC7 CIR

NCP TELL RTRIBL USER [1:11 PASS PRIV SET NODE LC7 CIR LC-7L
NCP TELL RTRI1GL USER [1,11 PASS PRIV LOOP NODE LC7

NCP TELL RTRiIGL USER [1,11 PASS PRIV CLE NODE LC7 CIR

NCP TELL RTRI1GL USER [1.,11 PASS PRIV SET NODE LC7 CIR LC-7R
NCP TELL RTRIBL USER [1,11 PASS PRIV LOOP NODE LC7
NCP TELL RTRI1BL USER [1:11 PASS PRIV CLE NODE LC7 CIR

NCP TELL RTRIBL USBER [1.,11 PASS PRIY SET NODE LCB CIR LC-8
NCP TELL RTRI1IBL USER [1,11 PASS PRIV LOOP NODE LCB
NCP TELL RTRIGL USER [1.,11 PASS PRIV CLE NODE LCB CIR

NCP TELL RTR1BL USER [1.1]1 PASS PRIV SET NODE LC8 CIR LC-8L
NCP TELL RTRI1GL USER [1:11 PASS PRIV LOOP NODE LCB
NCP TELL RTR1BL USER [1:11 PASS PRIV CLE NODE LCB CIR

NCP TELL RTR1BL USER [1:11 PASS PRIV SET NODE LCB CIR LC-BR
NCP TELL RTR1GBL USER [1:11 PASS PRIV LOOP NODE LC8
NCP TELL RTR1IBL USER [1:11 PASS PRIY CLE NODE LCB CIR

EXIT
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Summary of NCP Commands

The following is a summary of all NCP commands that are useful for managing the
DECnet Router Server. The SET NODE and DEFINE NODE commands are dis-
cussed in Chapter 2. The LOAD NODE and TRIGGER NODE commands are dis-
cussed in Chapter 5. For a discussion of the other commands, see the DECnet Router
Software Management Guide.

C.1 Setting up the Down-line Load and Up-line Dump Database
on the Host

Use the following privileged command to set up or modify the down-line load data-
base on a loading host. On VMS hosts, use NCP. On RSX hosts, use CFE.

NOTE

When installing the server software on a loading host, you can use the
installation command procedure (VMSINSTAL on VMS hosts or
RSXINSTAL on RSX hosts) to automatically set up the database, as
explained in Chapter 2.

DEFINE NODE server-node-id NAME server-name
DUMP FILE [uic]:server-node-id. DMP
HARDWARE ADDRESS hex-address
DIAGNOSTIC FILE [uic]:CSVLDI.SYS
LOAD FILE [uic]:CSVRTR.SYS
SERVICE CIRCUIT circuit-id
SERVICE PASSWORD hex-password
SECONDARY LOADER [uic]:PLUTO02.SYS
TERTIARY LOADER [uic]:PLUTO03.8YS

The uic is SYS$SYSTEM on VMS hosts and NETUIC on RSX hosts.
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C.2 Loading the Server Software

Issue any of the following privileged commands at a host node for execution at the
loading host.

LOAD NODE server-node-id |FROM server-image-file
HOST host-id
SECONDARY LOADER file-id
SERVICE PASSWORD hex-password
TERTIARY LOADER file-id

LOAD VIA circuit-id |FROM server-image-file
HOST host-id
PHYSICAL ADDRESS hex-address
SECONDARY LOADER file-id
SERVICE PASSWORD hex-password
TERTIARY LOADER file-id

TRIGGER NODE server-node-id | VIA circuit-id
PHYSICAL ADDRESS E-address
SERVICE PASSWORD hex-password

TRIGGER VIA circuit-id  PHYSICAL ADDRESS E-address
[SERVICE PASSWORD hex-password)

C.3 Remote Command Execution

Use the following commands to cause commands to be executed remotely at the
DECnet Router Server:

SET EXECUTOR NODE server-node-id [PASSWORD password]
TELL server-node-id ncp-command [PASSWORD password)

Supply the network privileged password if the server requires it; that is, if the pass-
word has been defined in the server’s network configuration file.

Use the following command to return NCP command execution to the local node. Use
this command subsequent to issuing the SET EXECUTOR NODE command.

CLEAR EXECUTOR NODE
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C.4 Loopback Testing

Use the following commands to test server and network components. You can execute
them locally at the host or remotely at the server node.

LOOP NODE node-id |COUNT count
LENGTH length
WITH block-type

LOOP CIRCUIT circuit-id | ASSISTANT NODE node-id
ASSISTANT PHYSICAL ADDRESS hex-address
COUNT count

HELP assistance-type

LENGTH length

NODE destination-node-id

PHYSICAL ADDRESS destination-hex-address
| WITH block-type

o

Use the following command to associate a node name with a circuit for loop node
testing:

SET NODE node-name CIRCUIT circuit-id

C.5 Configuring and Controlling the DECnet Router Server

Use the following privileged commands to change the operational state and cost of
circuits on the DECnet Router Server. The KNOWN CIRCUITS keyword affects all
circuits, including the UNA circuit. Therefore, be careful when using this keyword. If
you turn off the UNA circuit, the server will be disconnected from the Ethernet. Issue
the SET CIRCUIT command for remote execution at the server.

SET CIRCUIT circuit-id STATE state
KNOWN CIRCUITS COST cost

Use the following to change the host (maintenance host) and receive and transmit
passwords for the DECnet Router Server. (On VMS hosts, you cannot use the SET
EXECUTOR command to change the passwords. Go to an RSX host.) Issue the
command for remote execution at the server.

SET EXECUTOR  HOST node-id
RECEIVE PASSWORD password
TRANSMIT PASSWORD password

Use the following command to change or define node names for nodes known
to the server:

SET NODE node-id NAME node-name
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C.6 Monitoring the DECnet Router Server

Use the following commands for monitoring purposes. Use the SET LOGGING and
CLEAR LOGGING commands to change logging parameters. Use the SHOW com-

mands to display information on command. Issue the commands for remote execution
at the server.

CLEAR (KNOWN LOGGING EVENTS events CIRCUIT circuit-id
LOGGING CONSOLE KNOWN EVENTS LINE line-id
LOGGING MONITOR ALL EVENTS NODE node-id

SINK NODE node-id

SET (KNOWN LOGGING EVENTS events CIRCUIT circuit-id
LOGGING CONSOLE KNOWN EVENTS LINE line-id
LOGGING MONITOR NODE node-id
SINK NODE node-id

ACTIVE AREAS STATUS

SHOW (AREA area-no (TCHARACTERISTICS
KNOWN AREAS { SUMMARY

CIRCUIT circuit-id COUNTERS
KNOWN CIRCUITS STATUS
SUMMARY

(On RSX hosts, you can use the SHOW SIGNIFICANT CIRCUITS command.)

SHOW EXECUTOR | | CHARACTERISTICS| | [TO file-id]
COUNTERS
STATUS
SUMMARY

SHOW {ACTIVE CIRCUITS } CHARACTERISTICS] | (TO file-id]

SHOW {LINE line-id } CHARACTERISTICS| | (TO file-id)

ACTIVE LINES COUNTERS
KNOWN LINES STATUS
SUMMARY
(On RSX hosts, you can use the SHOW SIGNIFICANT LINES command.)
SHOW ACTIVE LOGGING CHARACTERISTICS [TO file-id)
KNOWN LOGGING EVENTS SINK NODE node-id
LOGGING CONSOLE STATUS KNOWN SINKS

LOGGING MONITOR SUMMARY
(On RSX hosts, you can use the SHOW SIGNIFICANT LOGGING command.)
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SHOW ("ACTIVE NODES CHARACTERISTICS} | [TO file-id)
ADJACENT NODES COUNTERS

KNOWN NODES STATUS
LOOP NODES SUMMARY
NODE node-id

(On RSX hosts, you can use the SHOW SIGNIFICANT NODES command.)

Use the following privileged commands to clear counters kept for DECnet Router
Server components.

ZERO }CIRCUIT circuit-id [COUNTERS]
KNOWN CIRCUITS

ZERO EXECUTOR [COUNTERS]
ZERO JKNOWN LINES [COUNTERS]
LINE line-id

ZERO |NODE node-id [COUNTERS]
KNOWN NODES
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Access control verification, 4-3
Account file maintenance program
see ACNT
ACNT, 2-23, 2-35
Adaptive routing, 1-3
Address
area, 1-13
Ethernet hardware, 1-9, 1-11, 2-4
defining on RSX loading host, 2-29
defining on VMS loading host, 2-8
Ethernet multicast, 1-11
Ethernet physical, 1-12
extended DECnet node, 1-11
Addressing, Ethernet, 1-11
Addressing, multiple area network, 1-13
Alternate loading host
copying server files to, 5-20, 5-21, 5-22
Area leakage, 3-14 figure
Area number, 3-2
Area parameters, 3-15
Area partitioning, 3-15
Area router
see Level 2 routers
Area routing, 1-12 to 1-13, 3-5
benefits of, 1-13, 3-5
defined, 1-1
establishing support of, 3-9
node addresses, 1-11
on Ethernet, 3-14

Index

Areas
defined, 3-5
maximum number of, 4-13
Asynchronous lines, 1-1
identifying, 4-7
numbering of, 4-9 figure

Backup host, 2-3
as loading host, 5-20
copying server files to, 5-20
defined, 1-10
specifying, 4-3
on RSX loading host, 2-27
on VMS loading host, 2-13
Backup host list, 2-3, 2-13
editing on backup hosts, 5-24
setting up, 4-3
Broadcast routers
defined, 2-3, 4-13
defining maximum number of, 4-17
BRU, 2-18
Buffer size
changing in network, 4-19
network guidelines, 3-3
Buffer size parameter
considerations, 4-12
defining, 4-10
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CFE, 2-17
CFE DEFINE NODE command, 2-17
summary, C-1
CFE SHOW NODE command, 2-35
Circuit
cost, 4-20
changing with NCP, C-3
identifying, 4-7
parameters, 4-20 to 4-22
state, 4-22
changing with NCP, C-3
Clock frequency
defining, 4-4
on RSX host, 2-27
on VMS host, 2-13
Communications Server hardware unit
see Ethernet Communications Server
Configuration file, network
creating on RSX loading host, 2-24
creating on VMS loading host, 2-12
description, 2-2
example, 44, B-2
Configuration file, router, 4-24
customized example, 4-27, 4-34
description, 2-2
predefined (prototype), 2-2, 2-13
example, B-2, B-9
Configuration files
changing parameters in, 4-1
commands, 4-1
editing after loading server, 5-24
errors, 4-41, 5-10
example, B-2
examples, B-2 to B-16
location of and protection, 2-157, 3-12,
names of, 4-2
on RSX loading host, 2-23, 2-34
on VMS loading host, 2-15
protecting, 2-2, 4-1, 5-24
on RSX, 5-26
on VMS, 5-25
Configuration parameters
changing, 4-1
Configuring area networks, 3-5 to 3-18
Configuring networks, 3-1 to 3-184, 4-2,
general guidelines, 3-1
Configuring the DECnet Router Server,
4-1

Index-2

Controller

see DEUNA, Ethernet controller
Cost, 1-3, 4-20

between areas, 4-14

defining netowrk maximum, 4-17
Crash

troubleshooting, 6-4
Crash dump

see Up-line crash dump
CSVLDI.SYS, 2-12, 2-14, 2-31

CSVRTR

defined, 2-5
CSVRTR.SYS, 2-14, 2-31, 5-10
CSVRTRI6L.SYS, 2-7, 2-25
CSVRTR32L.SYS, 2-7, 2-25

CSVRTRICP, B-31
see also Installation checkout
procedure
display example, on RSX host, B-32
display example, on VMS host, 5-19,
B-31
invoking for installation checkout, 5-17
CSVRTRICP.COM, 2-15
CSVRTRICPi16L
display example, B-33

D

Database, down-line load
commands for setting up, C-1
Dataset
see Modem
DCSAX-LA (M3100) line cards, 1-7,
4-24
DCSAX-LB (M3101) line cards, 1-7,
4-24
DCSAX-LC (M3102) line cards, 1-7
DDCMP, 1-7
DECnet Phase III
in multiple area networks, 3-7, 3-12,
3-16
routing, 1-5
DECnet Phase IV
routing, 1-3, 1-12
DECnet Router Server, 1-3 figure, 1-4
figure
area parameters, 4-11, 4-13, 4-14, 4-15
area routing, 3-10



DECnet Router Server (Cont.)

benefits of, 1-5
configuration files, 2-15, 2-34, 4-2,
4-24, B-2 to B-16
configuring, 4-1
controlling and configuring
command summary, C-3
crash dump, 1-10
defined, 1-1
description, 1-1 to 1-5
diagnostics, 1-9
Ethernet hardware address, 1-11
defining on RSX host, 2-29
defining on VMS host, 2-8
event logging, 1-10
installation checkout procedure, 5-15
to 5-20, B-31
installing, 2-1 to 2-37
see also RSXINSTAL, VMSINSTAL
on RSX host, 2-17 to 2-37, B-23
example
on VMS host, 2-5 to 2-15, B-17L,
VMSINSTAL example
line cards, 1-7
line configuration, 1-7, 1-8, 4-20
loading, 5-2 to 5-9
at the Ethernet Communications
Server, 5-7
by command (at host), 5-3, 5-4, 5-5,7, 2-30,
5-6
example, B-21, B-29
preparations, 5-1
using the NCP LOAD command, 5-3
using the NCP TRIGGER command,
5-4
managing and maintaining, 1-10
maximum message size, 4-19
monitoring
command summary, C-4
node name
defining on RSX loading host, 2-26
defining on VMS host, 2-8
node number
defining on RSX loading host, 2-26
defining on VMS host, 2-8
displaying, 5-7
parameters, 4-10 to 4-40
defaults, 4-11 table
remote node names, 3-2
routing capabilities, 1-1 to 1-5

DECnet Router Server (Cont.)
routing database, 1-3, 4-10
software image, 2-14, 2-31
system image, 2-7, 2-24, 5-10
troubleshooting, 6-1

DECnet Router Server installation
steps summarized, 2-1

DECnet Router/X.25 Gateway, 4-21

DECSA
see Ethernet Communications Server

DEFINE NODE command, 2-12, 2-17,

C-1

Designated router
defined, 4-21

Designated router (Cont.)
function of, 3—4

DEUNA, 1-7, 1-15, 24

Diagnostics, 1-9

Digital Data Communications Message

Protocol
see DDCMP

Distribution kit
backing up, 2-4
copying to RSX host, 2-17
copying to VMS host, 2-5
installing onto host

see also RSXINSTAL, VMSINSTAL

Down-line load
disk space requirements, 1-10

Down-line load database
checking contents, RSX, 2-35
checking contents, VMS, 2-11
commands for setting up, C-1
setting up on RSX host, 2-17, 2-30,

2-31, 2-32 figure
command file, 2-29, 2-30
setting up on VMS host, 2-8, 2-10
figure, 2-12
command file, 2-11

DUPLEX parameter

defining, 4-23

E

End nodes, 1-2
maximum number of, 4-16
Errors
see also Events, Event messages
configuration file, 4-41
during loading, 5-10

Index-3



Ethernet, 1-15 to 1-16
see also LAN
area routing on, 3-14
configuration guidelines, 3-3
defined, 1-15
node addresses, 1-11
routers and end nodes, 3-4
Ethernet circuit
see UNA circuit
Ethernet Communications Server, 1-1,
1-6 figure
description, 1-6 to 1-9
diagnostics, 1-9
front panel description, 1-9
installing, 2-4
line cards, 1-7, 4-8 figure
line configuration, 1-7
loading software, 5-2, 5-7, 5-8 figure,
5-9 figure
Ethernet controller, 1-7, 1-15
addressing, 1-11, 1-12
Ethernet hardware address
defined, 1-11
defining on RSX loading host, 2-29
defining on VMS loading host, 2-8L, VMSINSTAL
display of, 1-9, 2-4
Ethernet multicast address, 1-11
Ethernet node
address, 1-11
addressing of, 1-11
hosts, 1~10
loading host, 1-10
Ethernet physical address, 1-12
Ethernets, interconnection of, 4-23
Event logging, 1-10
command summary, C—4
enabling on loading host, 5-2
obtaining information about, C—4
Event messages
during load from RSX host, 5-13, B-29
during load from VMS host, 5-11,
B-21
Executor node parameters, 4-10 to 4-19
Extended DECnet node address, 1-11

Index-4

F

Files
see also Network configuration file,
Router configuration file
copying to other loading hosts, 5-20
copying to RSX loading host, 2-17
copying to VMS loading host, 2-50f server,

H

Halt error, 4-41
Hardware address
see Ethernet hardware address
Hardware controller
see also DEUNA
Hello message, 4-21
HELLO TIMER parameter
defining, 4-21
Hop, 4-18
between areas, 4-15
Host, 1-10, C-1, C-3
backup, 2-3, 2-13
defined, 1-10
requirements, 1-10
Host, loading, 2-1

ICP
see Installation checkout procedure
Initialization tasks, 4-1
Installation, 2-1 to 2-37
see also RSXINSTAL, VMSINSTAL
disk space requirements, 2-5, 2-17
of additional DECnet Router Servers,
2-2
on RSX host, 2-17 to 2-37
example, B-23
on VMS host, 2-5 to 2-15
example, B-17
preparation, 2-3
steps summarized, 2-1



Installation checkout procedure, 5-15 to
5-20
invoking, 5-15
RSX example, B-32
synchronous/asynchronous lines, B-33
VMS example, 5-19, B-31

K

Known nodes
defining names of, C-3

L

LAN, 1-15 to 1-16
see also Ethernet
defined, 1-15
LC circuit
event messages during load of server,
5-12
not on after load, 6-3
on-starting after load, 6-4
LC circuit up message during load, 5-12,
5-15
LDI, 2-12, 2-14
Leased line, 1-9
Level 1 routers, 3-7 to 3-8
defined, 1-2, 3-5
Level 1 routing, 3-5
Level 2 routers, 3-7 to 3-8
defined, 1-2, 3-5
establishing, 3-10
Line
and modems, 4-23
assigning cost, 4-21
asynchronous point-to-point, 1-1, 1-7
dial-in, 1-9
identifying, 4-7
leased, 1-9
numbering scheme, 4-8 figure
parameters, 4-22 to 4-24
synchronous point-to-point, 1-1, 1-7

Line cards
DCSAX-LA (M3100), 1-7
DCSAX-LB (M3101), 1-7
description, 1-7
maximum configuration, 1-8, 4-20
numbering of, 4-8 figure
removing or replacing, 1-9
Line configuration, 2-7, 2-24
Line configuration worksheet, 2-3, A-1
example to A-2 example
Line speed
defining, 4-24
Listen timer, 4-21
LOAD command
see NCP LOAD command
Load, down-line
disk space requirements, 1-10
Loadable diagnostics image
see LDI
Loading host, 2-1
see also Alternate loading host
defined, 1-10
disk space requirements, 2-5, 2-17
down-line load database, 2-8, 2-29
requirements, 1-10
up-line dump database, 2-8, 2-29
Loading the DECnet Router Server, 5-2
to 5-9
at the Ethernet Communications
Server, 5-7
by command at loading host, 5-3, 5-4
codes displayed during, 5-7
command summary, C-2
errors during, 5-10
event messages displayed, 5-10
from RSX host
example, B-29
from VMS host
example, B-21
preparations, 5-1
process described, 5-10
troubleshooting, 6-1
using NCP TRIGGER command, 5-4
using the NCP LOAD command, 5-3
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Local area network
see LAN
Local Area Transport (LAT), 3-11
LOCK position, 5-7
Loop node
command for setting up, C-3
LOOP NODE command
see NCP LOOP NODE
Loop node name, 5-18
Loopback test
command summary, C-3
for checking out installation, 5-18

M3100 line cards, 1-7
see also DCSAX-LA line cards
M3101 line cards, 1-7
see also DCSAX-LB line cards
Maintenance host
changing with NCP, 2-9, C-3
defined, 1-10
defining on RSX host, 2-31
defining on VMS loading host, 2-9
Maximum address, 1-13
MAXIMUM ADDRESS parameter, 3-3,
4-13
MAXIMUM AREA COST parameter,
3-15, 4-14
MAXIMUM AREA HOPS parameter,
3-15, 4-15
MAXIMUM AREA parameter, 3-15,
4-13
MAXIMUM BROADCAST
NONROUTERS parameter, 3-3, 3-4,
4-16
MAXIMUM BROADCAST ROUTERS
parameter, 3-3, 3-4, 4-17
MAXIMUM COST parameter
defining, 4-17
MAXIMUM HOPS parameter
defining, 4-18
Modem, 1-9, 4-23
Modem eliminator, 1-9
MODEM parameter
defining, 4-23
Monitoring the DECnet Router Server
command summary, C-4

Index-6

Multicast address
see Ethernet multicast address
Multiple area network, 1-14 figure, 3-6
figure
area routing, 1-12
benefits of, 1-13
configuration guidelines, 3-5 to 3-18
configuration problems, 3-15
defined, 1-1
design guidelines, 3-11

N

NCP
changing routing parameters with, 4-5
command summary, C-1 to C-5

NCP CLEAR LOGGING command
summary, C—4

NCP DEFINE NODE command, 2-8,

2-12

summary, C-1

NCP LOAD command, 5-3
fails to load server, 6-2
issuing while TEST button in, 5-3
loading the server, 5-4 figure
summary, C-2
using, 5-3

NCP LOAD VIA command
summary, C-2

NCP LOOP CIRCUIT command
command summary, C-3

NCP LOOP NODE command
for installation checkout, 5-18
summary, C-3

NCP SET CIRCUIT command
summary, C-3

NCP SET EXECUTOR command
summary, C-3

NCP SET EXECUTOR NODE

command

summary, C-2

NCP SET LOGGING command
summary, C-4

NCP SET NODE command, C-3
for setting up loop node, C-3

NCP SHOW AREA command
summary, C-4



NCP SHOW CIRCUIT command
summary, C—4
NCP SHOW EXECUTOR command
summary, C-4
NCP SHOW LINE command
summary, C-4
NCP SHOW LOGGING command
summary, C-4
NCP SHOW NODE command
summary, C-5
NCP TELL command
summary, C-2
NCP TRIGGER command, 5-3
fails to load server, 6-3
loading the server, 5-5 figure, 5-6
figure
summary, C-2
using, 5-4 to 5-7
NCP TRIGGER VIA command, 5-4
summary, C-2
NCP ZERO CIRCUIT COUNTERS
command
summary, C-5
NCP ZERO EXECUTOR COUNTERS
command
summary, C-5
NCP ZERO LINE COUNTERS
command, C-5
Network
see LAN, Multiple area network
Network configuration file
checking contents, 2-35
creating on RSX loading host, 2-24
creating on VMS loading host, 2-12
description, 2-2
editing, 4-2 to 4-4, 5-24
errors in, 5-10
example, 4-4, B-2
name of on loading host, 4-2
on backup hosts, 5-24
parameters, 4-2
defining on RSX host, 2-24
defining on VMS host, 2-12
protecting, 5-24
on RSX, 5-26
on VMS, 5-25
Network management, 1-10

Network privileged password

defining, 4-3

defining on RSX loading host, 2-27

defining on VMS loading host, 2-12
Network topology, 2-3
Node address, 3-1

and area support, 3-9

in multiple area network, 1-11, 1-13
Node name, 3-1, 3-2

changing, 3-2

defining for nodes known to server, C-3
Node number, 3-2

in multiple area network, 1-13
Nodes

identifying, 3-1

maximum number of, 4-13
Nonrouting nodes, 1-2

maximum number of, 4-16
Null modem, 4-23

P

PAM
defined, 1-7
Password
see Service password, UNA password,
Network privileged password,
Receive password, Transmit
password
Path cost
calculating, 4-20
defined, 4-17
Permanent database, RSX loading host
showing contents, 2-35
Phase III DECnet
see DECnet Phase III
Phase IV DECnet
see DECnet Phase IV
Physical address
see Ethernet physical address
PIP, 2-18
PLUTO account
creating on RSX loading host, 2-17,
2-23
creating on VMS loading host, 2-7
log-in command file
example, 5-25
protection of, 5-26
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PLUTO account (Cont.)

on RSX host, 2-22, 2-23
protecting on RSX host, 2-37, 5-26
protecting on VMS host, 5-25
setting up on RSX loading host, 2-35
PLUTO2.SYS, 2-14, 2-31 2 routers
loading of, 5-10
PLUTO03.8YS, 2-14, 2-31
loading of, 5-10
PLUTOCC.SYS, 2-14
PLUTOWL.SYS, 2-14
Power failure, 1-10
Primary loader, 5-10
Protecting configuration files, 5-24
on RSX loading host, 5-26
on VMS loading host, 5-25
Protocol Assist Module
see PAM

R

RCF
image on RSX loading host, 2-34
image on VMS loading host, 2-14
Reachable nodes
defined, 4-17
determining, 4-17, 4-18
Receive password, 3-10, 3-13
changing with NCP, C-3
defining, 4-18
Receive speed, 4-24
Remote command execution
command summary, C-2
Router configuration file
commands, 4-5
customized example, 4-24, 4-34
defined, 2-13
description, 2-2, 4-5
editing, 2-13, 4-5 to 4-9, 5-24
errors in, 5-10
name of on loading host, 4-2
predefined (prototype), 2-2, 2-13
example, B-2, B-9
protecting, 5-24
on RSX, 5-26
on VMS, 5-25
Router Server
see DECnet Router Server

Index-8

Routing, 1-1, 1-3

see also Area routing

DECnet Phase III, 1-5

DECnet Phase 1V, 1-3, 1-12

in multiple area networks, 1-12, 3-5

Routing database, 4-10

changing, 4-5

defined, 1-3

obtaining information about, 4-6
parameters, 4-11 table

Routing nodes

see also Level 1 routers, Level 2 routers
configuration guidelines, 3-4

defining maximum number of, 4-17
level 1, 3-5

level 2, 3-5

Routing parameters, 4-10

changing, 4-5
obtaining information about, 4-6
table, 4-11

ROUTING PRIORITY parameter

defining, 4-21

RSX-11M/M-PLUS hosts, 1-10
RSXINSTAL

S

description, 2-17

dialog (display), B-23

dialog (display), with explanation, 2-21
to 2-34

invoking, 2-20

performing, 2-19

Secondary loader

loading of, 5-10

SEGMENT BUFFER SIZE parameter

changing in network, 4-19
defining, 4-19

Segment size, 4-10
Self-test

see Diagnostics, LDI

Server hardware unit

see Ethernet Communications Server

Server initialization tasks, 4-1

Server initializing event message, 5-10,d, 5-2

5-12, 5-14
on RSX host, B-30
on VMS host, B-22



Server node
defined, 2-1
Server node name
defining on RSX loading host, 2-26
defining on VMS loading host, 2-8
Server node number
defining on RSX loading host, 2-26
defining on VMS loading host, 2-8
displaying, 5-7
Server system image
loading of, 5-10
Server up event message, 5-10, 5-13,
5-15
on RSX host, B-30
on VMS host, B-22
Server, DECnet Router Server
see DECnet Router Server
Service circuit
defining on RSX loading host, 2-29
defining on VMS loading host, 2-9
Service password, 2-9, 4-2
defining on RSX loading host, 2-27
defining on VMS host, 2-9
specifying with NCP LOAD NODE
command, 5-3
specifying with NCP TRIGGER
command, 5-4
SPEED parameter
defining, 4-24
Synchronous lines, 1-1
identifying, 4-7
numbering of, 4-8 figure
System password
see Network privileged password

T

Tertiary loader
loading of, 5-10
Transceiver, 1-15
Transmit password, 3-10, 3-13
changing with NCP, C-3
defining, 4-19
Transmit speed, 4-24
TRIGGER command
see NCP TRIGGER command
Troubleshooting, 6-1 to 6-4

U

UNA circuit, 4-21
enabling for down-line load, 5-2
identifying, 4-7
turning off, C-3
turning on for load of server, 5-1
UNA controller
see Ethernet controller, DEUNA
UNA line
identifying, 4-7
loading, 5-1
UNA password, 2-9
defining, 4-2
defining on RSX loading host, 2-27
defining on VMS loading host, 2-9
Unreachable nodes
defined, 4-17, 4-18
Up-line crash dump
disk space on host, 1-10
Up-line crash dump database
setting up on RSX loading host, 2-29
setting up on VMS loading host, 2-8
Up-line dump database
commands for setting up, C-1

v

VAX/VMS hosts, 1-10
VMS hosts, 1-10
VMSINSTAL
dialog (display) with explanation, 2-5
to 2-14
invoking, 2-5
performing, 2-5
sample dialog, B-18

X

X.25 Gateway, 4-21
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