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Preface

Manual Objective

This manual describes what a system manager should know to manage the
Phase III DECnet product, DECnet/E V2.0.

Intended Audience

In practice, many people may be responsible for carrying out the task of
managing a network. For the sake of simplicity, however, these people are
referred to as “system manager” or “network operator.” In this manual,
these terms refer to any DECnet/E user, privileged or nonprivileged, or any
network operator from another DECnet node who wants to communicate
with DECnet/E using a network management program.

DECnet/E operates on the RSTS/E (Resource Sharing Time Shar-
ing/Extended) system. Before reading this manual you should be familiar
with the networking concepts presented in the Introduction to DECnet, and
you should have a working knowledge of the RSTS/E system.

NOTE

It is recommended that you read this manual before read-
ing the other DECnet/E manuals so you become familiar
with general network operations. Once you begin con-
trolling your network on a daily basis you should know the
procedures described in the DECnet/E Network Installation
Guide.

¢ Required reading for the effective use of this manual:

DECnet/E Release Notes
Order Number: AA-M269A-TC

Introduction to DECnet
Order Number: AA-J055B-TK

RSTSIE

System Generation Manual

Order Number: AA-2669E-TC (original manual)
Order Number: AD-2669E-T1 (update)

RSTS/E
System Manager’s Guide
Order Number: AA-2762D-TC

e Related references include the following manuals:

DECnet/E :
Network Installation Guide
Order Number: AA-K714A-TC

vii



viii

DECnet/E
Guide To User Utilities
Order Number: AA-H504B-TC

General references include the following manuals:

DECnet/E

Network Programming in
BASIC-PLUS and BASIC-PLUS-2
Order Number: AA-H501B-TC

DECnet/E

Network Programming in
COBOL

Order Number: AA-H503B-TC
DECnet/E

Network Programming in
FORTRAN

Order Number: AA-L266A-TC
DECnet/E

Network Programming in
MACRO-11

Order Number: AA-L265A-TC

An overview of the DIGITAL Network Architecture (DNA) is provided in
the following manual:

DIGITAL Network Architecture
General Description
Order Number: AA-K179A-TK

Compliance with the DNA Network Management Functional Specifica-
tion and the Network Management Minimal Subset ensures com-
patibility with other DECnet Phase III systems. The following functional
specifications provide detailed descriptions of Phase III DNA:

DNA Data Access Protocol (DAP) Functional Specification
Order Number: AA-K177A-TK

DNA Digital Data Communications Message Protocol (DDCMP)
Functional Specification
Order Number: AA-K175A-TK

DNA Maintenance Operations Protocol (MOP) Functional Specification
Order Number: AA-K178A-TK

DNA Network Management Functional Specification
Order Number: AA-K181A-TK



DNA Network Services (NSP) Functional Specification
Order Number: AA-K176A-TK

DNA Session Control Functional Specification
Order Number: AA-K182A-TK

DNA Transport Functional Specification
Order Number: AA-K180A-TK

Structure of This Manual

The DECnet/E System Manager’s Guide is both a tutorial and reference
manual. The tutorial portions of text emphasize the changes needed to
update DECnet/E to a Phase III product. The reference portions of text con-
tain the major revisions of the NCP (Network Control Program) commands
and show how to run NCP.

Because Phase III is unlike the previous release, the tutorial portions of text
are for both new and previous users of DECnet/E. Previous components have
been removed (NCU no longer exists), and new capabilities have been
added. Although the network management utility is still called the Network
Control Program (NCP), the command syntax is different from the previous
release and new commands have been added.

How to Use This Manual

The manual is divided into two parts. Part I of this manual provides a gen-
eral description of the features and capabilities needed to manage your net-
work and includes the following chapters:

e Chapter 1 Introduction
e Chapter 2 DECnet/E Concepts and Entities
® Chapter 3 Using Network Management Capabilities

Part II of this manual shows how to run NCP and provides a reference for
NCP commands:

e Chapter4 DECnet/E Network Control Program

If you have never used DECnet/E, read the first three chapters before using
the NCP commands.

If you have used previous versions of DECnet/E NCP, read Chapter 2, which
describes several features that are new with Phase III DECnet. If you have
any questions after you read Chapter 2, read Chapter 3 for further informa-
tion on how to use network management capabilities.

If you are familiar with Phase III DECnet and the RSTS/E operating system
and you have used other DECnet NCPs, you may need to use only sections of



Chapter 2 for reference. These include:

Routing
Nodes

(Section 2.1)
(Section 2.2)

Circuit and Line Glossary  (Section 2.3)

Multipoint
Lines

Circuits
Objects

Event Logging

(Section 2.4)
(Section 2.5)
(Section 2.6)
(Section 2.7)
(Section 2.8)

Until you know NCP commands well, use Chapter 4 for reference. After-
wards, you can use the command summary in Appendix A as a reference
guide for NCP. Refer to the Glossary for a description of any unfamiliar

terms.

Documentation Conventions

UPPERCASE

lowercase italic

red

CTRL/

Uppercase letters indicate keywords you must type as
shown. (You can abbreviate keywords to the first three
letters of each keyword.)

Lowercase italic letters represent items you must replace
according to the accompanying description. When an
item needs a description of more than one word, the
words are hyphenated, for example, file-spec.

Brackets enclose optional parameters that can be
omitted. (Parameters not enclosed in brackets must be
included.) In general, brackets are logical symbols only
and should not be included in the input. However,
brackets surrounding a project-programmer number
(ppn) must be included.

User input in examples is printed in red to distinguish it
from system output.

The character string “CTRL/” followed by a letter
indicates a control character (for example, CTRL/Z).
Control characters are generated by depressing the con-
trol key and the appropriate letter key at the same time
and are echoed on the console display as a caret () fol-
lowed by the letter (for example, "Z).

Unless shown otherwise, spaces or tabs must separate items in a command
string. More than one space or tab between items is treated by the system as
a single space. Also, although it is not shown in this manual, you must fol-
low each command string with a carriage return.



Chapter 1
Introduction

This chapter provides a general description of DECnet networks and the
network management utility used to control them. It also describes the
major tasks a system manager must perform.

1.1 DECnet Networks

DECnet refers to the hardware and software that connects different DIG-
ITAL systems to form networks. All DECnet implementations are based on
a design structure called the DIGITAL Network Architecture (DNA). The
structure ensures that implementations providing fewer features will
always work with implementations providing more.

This manual describes the DECnet implementation for DIGITAL’s RSTS/E
operating system. DECnet/E provides all the capabilities of a normal
RSTS/E system plus the networking capabilities described in this manual
and the companion DECnet/E manuals listed in the Preface.

If your network contains operating systems other than RSTS, you should
check the DECnet documentation for those systems to make sure the net-
work capabilities you need are common to those systems. (Refer to the
Introduction to DECnet for a brief description of the capabilities for all DEC-
net systems.)

1.2 AFew Terms You Should Know

Network  Refers to the family of software modules, parameter files, hard-
ware components, and facilities that tie different DIGITAL sys-
tems together. The software modules and parameter files make
up the DECnet software (see Section 1.3).

Node Refers to a DIGITAL computer system that uses DECnet soft-
ware to link the system with other DIGITAL computer systems
in a network. The nodes in the network must be running either



Phase II or Phase III DECnet. The following terms are used to
describe nodes in the context of network management:

Executor node  The node that executes commands.
Local node The node your terminal is plugged into.

Remote node Any node in the network other than the local
node. A remote node could be in the same
room as the local node.

Adjacent node A remote node that is one hop away from the
local node (see Section 2.1).

Consider the sample network shown in Figure 1-1.

Transmit Via Satellite
{Physical Link)

iiit HHH
Node
ANCHOR

Q
o
Node )é

LONDON

Node
SANFRN

Figure 1-1: Computer Network Composed of Five Nodes

In this example, node NYC is adjacent to nodes SANFRN and MIAMI. If
node NYC is the local node, then all other nodes in the network are remote.
Unless specified otherwise, (see Section 2.9), you enter and execute com-
mands at the local node.

1.3 The DIGITAL Network Architecture

The design of all DECnet systems is based on the DIGITAL Network Archi-
tecture (DNA). DNA is a software structure that consists of layers. Each
layer defines a set of network capabilities and a set of rules, called protocols,
to carry out these capabilities.

DECnet/E is implemented according to a set of protocols defined by DNA:
DDCMP, Transport, NSP, NICE, and DAP. Refer to the DIGITAL Network

1-2  DECnet/E System Manager’s Guide



Architecture General Description for more information.
e DDCMP, Transport, and NSP are used for general network operation.

DDCMP (Digital Data Communications Message Protocol) provides phys-
ical link control in all DECnet systems by making sure that data flows
sequentially and error-free. DDCMP uses the Cyclic Redundancy Check
(CRO) to detect errors, retransmits messages to recover from errors, and
numbers data segments to ensure sequential transmission of data.

Transport defines the rules that determine the physical path or route
along which data travels to its destination.

NSP (Network Services Protocol) defines the rules for communication
between programs in a network over paths called logical links. Logical
links allow many different data streams to travel to the same receiving
node. These streams of data are then separated at the receiving node and
delivered to the appropriate program. (Refer to the DECnet/E program-
ming manuals for more information on logical links.)

e NICE (Network Information and Control Exchange) is used for network
management. It defines mechanisms for exchanging network, node, and
configuration data, and for servicing requests from software modules
residing in the Network Management layer.

e DAP (Data Access Protocol) is used for file access. It defines mechanisms
for performing remote file access and transfer on behalf of software modu-
les residing in the User layers.

1.4 Overview of DECnet/E Structure

DECnet/E features for network communication are part of the RSTS/E sys-
tem monitor. The manner in which these features are accessed differs with
the type of user.

User programs interface with DECnet/E through NSP (Network Services
Protocol). Although it is not a separate entity or program in DECnet/E, the
term NSP is used throughout this manual to refer to the software that
allows a user program to establish and exchange data over logical links. The
user interface to this software is also known as “session control,” where a
“session” is the process of creating, using, and disconnecting a logical link.
The RSTS/E programmer accesses NSP’s session control services by coding
calls to subroutines that access monitor system routines. Note that some
session control functions are not accessible by BASIC-PLUS programs.

Terminal users access certain network capabilities through various DEC-
net/E utility programs. The utilities TLK (Talk) and LSN (Listen) allow two
terminal users to type messages to each other. The utilities NFT (Network
File Transfer) and FAL (File Access Listener) work together to allow net-
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work file manipulation. NFT and FAL are implemented according to the
Data Access Protocol (DAP) so that files can be exchanged with other DEC-
net systems having the same capabilities. The NET (Network Command
Terminal) utility allows the terminal user to log into and use a remote
RSTS/E system as if the local terminal were directly connected to the remote
system.

Some elements of DECnet/E are not directly accessible to any user. These
lower level elements of DECnet/E include the network Transport module
(TRN) that implements the Transport protocol, several hardware devices

(the DMC11, DMR11, DMV11, and DMP11), and their associated software
device drivers.

The device drivers are responsible for handling messages received from and
sent over the physical communication lines. NSP gives a message to be sent
to Transport, which selects an appropriate data path based on the destina-
tion of the message. Transport then passes the message to the proper device
driver for actual transmission. The drivers manipulate the device registers
to cause message transmission to occur.

To handle incoming messages, the drivers include buffer management func-
tions that allow messages to be received from the physical links. When a
message is received, it is passed to Transport, which checks the destination
of the message. If the message is for the local node, Transport passes it to
NSP for further processing. If the message is destined for another node in
the network, Transport selects an outgoing data path and passes the mes-
sage to one of the drivers for transmission.

The hardware devices are intelligent communication controllers that con-
nect the PDP-11 to physical communication lines. The DMC11 and DMR11
devices control lines that connect to only one other system in the network
(point-to-point lines), and the DMV11 and DMP11 devices control lines that
can connect to more than one other system (multipoint lines). The physical
lines can include cables, modems, telephone circuits, and satellite transmis-
sion facilities. Each controller contains a microprocessor, its own memory,
and microcode (firmware) that implements the DDCMP protocol. Using
DDCMP in firmware considerably reduces the software overhead for the
DECnet/E system.

1.5 Your Role As System Manager

1-4

As a system manager, you use the features provided by NCP (Network Con-
trol Program) to monitor and control the various entities (circuits, events,
lines, nodes, and objects) in your network.

NCP is the highest level in the Network Management layer in the DIGITAL
Network Architecture. With NCP, you can configure, test, and control a net-
work containing DECnet Phase III nodes and perform limited testing with
Phase II nodes.

NCP accepts command input from a user terminal and then creates, modi-
fies, and queries the permanent parameter file SNETPRM.SYS and the vol-

DECnet/E System Manager’s Guide



atile parameter file [0,1]NSP0.SYS. You create the permanent parameter
file with the DEFINE commands and the volatile parameter file with the
SET SYSTEM command. The SET SYSTEM command loads the values
established in the permanent parameter file into the volatile parameter file.
Permanent values remain constant until cleared or reset and are used only
as initial values for the volatile parameters. Volatile values reflect up to the
minute network status (see Section 2.10).

In addition, NCP displays status information on network operation with the
SHOW/LIST commands. '

As a system manager, you can also monitor and control your network at any
node (not only the local node) by establishing a remote node as the executor
node. Under these circumstances, the Network Management Listener
(NML) is invoked on the remote node. (NML is installed as a permanent net-
work program on all Phase III nodes and is started automatically as the
result of a request from NCP on another node.) Further commands entered
at the local user terminal are formatted by NCP at the local node according
to the NICE protocol and transmitted to NML for execution on the remote
node. Refer to Section 2.9 for more information on remote command
execution.

In addition to the operations you perform to manage a RSTS/E system, to
manage a DECnet/E node you must perform the following operations:

e Set up the volatile and permanent parameter files
e Start up your DECnet/E node

e Monitor your DECnet/E node

® Monitor remote DECnet/E nodes

See the DECnet/E Network Installation Guide for information on setting up
the parameter files and starting up your nodes. See Chapter 3 of this manual
for information on monitoring your nodes.
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Chapter 2

DECnet/E Concepts and Entities

This chapter describes DECnet/E concepts and entities. The information
will help you use the Network Control Program (NCP) utility described in

Part II of this manual.

To understand DECnet/E network management, you should familiarize
yourself with the following concepts and entities:

Routing

Node Identification

Multipoint

Lines

Circuits

Objects

Event Logger

Remote Executor Nodes

Section 2.1 summarizes the network capability
that determines the physical path along which
data travels to its destination.

Section 2.2 specifies the formats for identifying
nodes and describes the use of node parameters.

Section 2.4 describes the capability for con-
trolling network activity on multipoint lines.

Section 2.5 specifies the format for identifying
lines and describes the use of line parameters.

Section 2.6 specifies the formats for identifying
circuits and describes the use of circuit
parameters.

Section 2.7 specifies the format for identifying
objects and describes the use of object
parameters.

Section 2.8 describes the DECnet/E event logger
and the use of event logging parameters.

Section 2.9 describes the techniques used to
enter commands at a “local” command node and
cause them to be executed at a specified
“remote” executor node.

2-1



Access Control Section 2.9.3 describes requirements, formats,
and techniques for controlling user access to
nodes.

Network Parameters Section 2.10 describes the permanent and vol-
atile parameter files.

2.1 Routing

2-2

Routing is the network capability that selects the physical path or route
along which data packets travel to their destinations. This section provides
a brief explanation of routing and the routing parameters you control. For a
more detailed explanation of the concepts behind routing see the
Introduction to DECnet. See the DNA Transport Functional Specification for
a detailed description of the routing architecture.

2.1.1 Routing and Nonrouting Nodes

In terms of routing, DECnet/E recognizes two types of nodes:
¢ Routing nodes (Phase III nodes only)

® Nonrouting nodes (Phase III end nodes and all Phase II nodes)

Routing Nodes

A routing node is a Phase III node that can receive packets intended for
another node and forward them to a neighbor (adjacent node) in a logical
communications path. Forwarding occurs when a routing node accepts a
packet to pass on to the destination node. In Figure 2-1, NYC, a routing
node, can route messages from SANFRN to MIAMI and from MIAMI to
SANFRN. Although NYC acts as the routing node through which the other
two nodes communicate, SANFRN and MIAMI are not aware of NYC’s
involvement in the communication process. In a network consisting of only
Phase Il nodes, any node can send packets to any other node in the network.

The following terms describe Phase III DECnet routing:

Hop The distance from one node to a neighbor (adjacent node).

Path The route a packet takes from source node to destination
node.

Circuit The logical communications path between two nodes

along which a packet is forwarded. In multipoint con-
figurations a single line, or physical path, supports one
or more circuits. In point-to-point configurations a single
line supports a single circuit.

Path length The number of hops in a logical communications path
between two communicating nodes. Path length is the
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Cost

Path cost

number of circuits a packet must go through to reach its
destination.

An arbitrary integer value (1-25) you assign to a circuit.
Each circuit has a separate cost. Nodes on either end of a
circuit can assign different costs to the same circuit.

The sum of the circuit costs along a path between two
nodes. Packets are forwarded on paths with the least
cost.

Reachable node A destination node for which the DECnet/E routing mod-

ule has determined a usable path exists.

Nonrouting Nodes

There are two types of nonrouting nodes. All Phase II nodes are nonrouting
nodes, and Phase III nodes with a single communications circuit (that is,
Phase III nodes that are end nodes) are nonrouting nodes. End nodes are
aware only of their neighbor (adjacent node). If adjacent to a Phase III rout-
ing node, an end node can communicate with other nodes in the network by
using the forwarding capability of the routing node. In Figure 2-1,
SANFRN, a nonrouting node, can send packets to nodes NYC and MIAMI
and receive packets from these nodes, but cannot route packets from NYC to

MIAMLI.
Key Routing
NODE
NYC
o node

nmon

line
logical communication path

Nonrouting Nonrouting
NODE NODE
SANFRN MIAMI

Each node can exchange data with
the two other nodes in the network.

Figure 2-1: Routing and Nonrouting Nodes
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Phase III nodes with one circuit are automatically initialized by DECnet/E
as nonrouting nodes at network startup. (See the DECnet/E Network Instal-
lation Guide for details on network startup.)

Phase II nodes can communicate only with adjacent Phase II or Phase III
nodes. Therefore, Phase II nodes should be placed in the network carefully.
For example, because Phase II nodes recognize only adjacent nodes, a Phase
IIT node cannot forward packets through another Phase III node to commu-
nicate with a Phase II node. Likewise, a nonrouting node connected to a
Phase II node can communicate only with that Phase II node.

2.1.2 Transport’'s Role in Routing

The Transport module in each routing node controls routing. Routing
parameters are stored in the routing data base located in the extended data
buffer (XBUF).

Based on the routing parameters in XBUF, Transport calculates the path
length and path cost from the local node to each possible destination node in
the network. It performs this calculation for each circuit that is available for
logical link traffic. Transport then finds the circuit with the least costly
path. The routing data base at each routing node contains the results of
these calculations.

Whenever Transport receives a packet to be forwarded, it examines the
routing data base and sends the packet on the path of least cost. If the desti-
nation is unreachable, Transport discards the packet. Every time a value
that affects routing (a routing parameter) changes, all routing data bases
are updated with routing messages sent throughout the network. In this
way, routing data bases at each node reflect the most current information
such as which lines are up, the current line costs, and which nodes are
reachable. Routing always directs traffic on the path of least cost.

In Figure 2-2, there are two possible paths Transport can take to route
packets from node ANCHOR to node DALLAS. Here, the path of least cost is
through nodes NYC and MIAMI (a cost of 7). As long as the NYC to MIAMI
circuit remains up, this is the preferred path because the path through NYC
and VEGAS has a higher cost (a cost of 8). However, if the NYC to MIAMI
circuit goes down, packets will be routed through nodes NYC and VEGAS.
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2.1.3 Routing Parameters

As a system manager, you assign the routing parameters listed below. You
can set or change the following parameters with the NCP commands

SET/DEFINE EXECUTOR and SET/DEFINE CIRCUIT. See the DECnet/E
Network Installation Guide for information on node generation guidelines.

Parameter

Cost

Maximum Address

Maximum Circuits

Maximum Cost

Maximum Hops

Description

Cost is an arbitrary integer value assigned to a cir-
cuit between two adjacent nodes. Cost affects the
traffic flow over a logical connection (circuit) between
a source node and a destination node. Path cost is the
sum of all circuit costs over which the packet is
transmitted.

Maximum address specifies the highest node address
value used in the network. The maximum circuits
parameter and the maximum address parameter
determine the size of the routing data base.

Maximum circuits specifies the number of circuits in
the routing data base for the executor node. No more
than the maximum number of circuits can be ON at
any given time, although more than the maximum
number may be configured on the system. The
parameter files can handle up to the maximum num-
ber of circuits that are configured in the hardware;
this value can be greater than the maximum number
of circuits in the routing data base. If maximum cir-
cuits is 1, the node is configured as an end node (a
nonrouting node).

Maximum cost is the maximum path cost allowed
from the executor node to any other network node. A
remote node is considered unreachable if the cost of
every possible path to that node exceeds the value
established for this parameter. However, a “live”
remote node should not be unreachable if the cost is
set correctly. A node can be unreachable for other
reasons, for example, when a circuit is down or a node
is OFF.

The value for maximum hops is the network diame-
ter. A remote node cannot be reached over a path if
the number of hops needed to get to the node exceeds
the value established for this parameter.
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2.2 Node Identification, States, and Counters

To use the Network Control Program (NCP) utility you need to identify
nodes and to understand node states.

2.2.1 Node Identification

Many of the parameters you control need the identification of a specific node.
You identify a node with a unique node name or number. The form of node
identifiers depend on the command keyword you use. The NCP SHOW com-
mands display the volatile parameters and the LIST commands display the
permanent parameters.

To satisfy routing requirements, each node in the network must have a
unique address. Because it is often easier to remember a name rather than
an address, a name can be associated with that address at any time. The
addresses are known to the entire network. The names are known to the
local system only. In the list of node names maintained on local nodes, each
node name must be unique. To avoid confusion, it is recommended that you
consider the names as “network” names and set up the same name-address
correspondence on all nodes in the network.

NOTE

DECnet/E requires that you assign names to all nodes with
which you want to establish logical links. All DECnet utili-
ties and network access functions documented in the DEC-
net/E programming manuals require that you reference
nodes by name. Only NCP allows you to reference nodes by
address.

Node Identification Parameters:

node address A node address is a unique decimal integer (in the range 1
to MAXIMUM ADDRESS) assigned to a node at network
generation. The maximum upper limit for node addresses
in DECnet/E is 255.

node name A node name is a one to six character, alphanumeric
string that contains at least one alphabetic character.

node-identifier A node-id is either a node address or a node name.

You can identify a node by typing NODE followed by the node’s name or
address. The executor node can also be identified by typing EXECUTOR.

When you want a command to apply to more than one node, you can use a
plural node identification. KNOWN NODES are all nodes that either have a
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name or address or are reachable. DECnet Transport on a given executor
assigns two states to remote nodes, reachable and unreachable. The executor
perceives nodes as either reachable or unreachable by reading the routing
data base. ACTIVE NODES are all known nodes the executor perceives as
reachable. On an end node, ACTIVE NODES is the executor node, the adja-
cent node, and all nodes that currently have links open to that end node.

A loop node is not really a node, but is a way of referring to a circuit (the
loopback target). A loop node is used to force traffic to the specified circuit for
testing purposes. A pseudo-node name is defined to refer to the loopback tar-
get, so the syntax is similar to that of other loop commands. Loop nodes are
always considered reachable because they refer to the executor node, which
is always reachable. Section 3.4 provides a more extensive discussion of the
different kinds of loopback commands.

Alias Node Names

As a privileged user, you can use NCP to assign alias node names to destina-
tion nodes. Only one alias can be assigned to each node. This simplifies
remote node identification. Alias node names are known only to the local
node. The network maps a user request containing an alias node name to the
network destination node name and address and then establishes the logical
link.

Assigning and Changing Alias Node Names

You can assign and change alias node names with the SET/CLEAR NODE
node-id ALIAS command.

The following example shows how you might use the alias capability: you
have a program called PAYROL that accesses a node named LISBON. LIS-
BON is down, and you must run the PAYROL program. However, you have
another node named PHILLY that can also support the PAYROL program.

To enable PAYROL to talk to the other node, you can assign the name
PHILLY as an alias for the node LISBON. By using the alias capability in
this way, you do not have to change the program. However, you must first
clear the primary node name PHILLY so you can use the name as an alias
(an alias node name must be unique).

The commands to accomplish this are:

NCP:> CLEAR NODE PHILLY NAME
NCP> SET NDODE LISBON ALIAS PHILLY

If necessary, you could change the alias PHILLY to another alias. You can,
for example, use the following command:

NCP> SET NODE PHILLY ALIAS ROME

ROME is now an alias for LISBON.
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2.2.2 Node States

The executor node can be in one of four states:
ON Allows logical links.

OFF Does not allow new logical links. Packet forwarding and
any data flow in progress is immediately terminated. All
circuits are set OFF, and all existing logical links are
aborted.

SHUT Does not allow new logical links, but existing logical
links remain in effect until they stop normally. Forward-
ing through this node continues normally. When all log-
ical links that begin or end in the executor node are gone,
the node goes OFF.

RESTRICTED Does not affect forwarding through this node, yet no new
incoming logical links from other nodes are allowed. Out-
going logical links are allowed.

You can change executor node states with the SET EXECUTOR STATE
command.

Before issuing any SET command, the SET SYSTEM command must first be
issued to load the values from the permanent parameter file SNETPRM.SYS
into the volatile parameter file [0,1]NSP0.SYS.

1. SET EXECUTOR STATE ON causes NSP to start.

2. SET EXECUTOR STATE OFF stops network operation immediately.
Because you can lose important data in the process, this command should
be used only when it is vital to stop network operation immediately.

3. SET EXECUTOR STATE SHUT causes a gradual network shutdown
and should be used under normal circumstances because all logical links
are completed before the network shuts down.

The NETOFF utility provides a timed shutdown procedure similar to the
RSTS/E SHUTUP utility. (Refer to Section 3.6 for more information.)

2.2.3 Node Counters

DECnet software automatically maintains certain statistics for nodes in the
network. These statistics are known as node counters. Such information
includes the number of connect requests sent and received, and the number
of messages sent and received. This information can be used alone or with
logging information to evaluate the performance of a given node.
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Executor node counters are always available. They represent data counts for
local logical links (those between two programs on the executor node) and
error counts for the NSP and Transport modules. Remote node counters are
kept while links are active to a node. Remote node counters can be deleted
when no links are active to release system resources. Whenever a node
counter block is deleted, the counter values are logged, so the data is not
lost. Appendix B provides a complete list of node counters and their descrip-
tions. See Section 2.8 for a discussion on logging.

Setting the Logging Frequency

You can use NCP to establish the frequency with which counters are logged
and set to zero. At any point while the network is running, you can also dis-

play node counter statistics using the SHOW NODE node-id COUNTERS
command.

To set a timer whose expiration automatically causes the node counters to
be logged at the logging sink (location) and then set to zero, use either the
SET EXECUTOR or the SET NODE command with the COUNTER TIMER
parameter. For example:

NCP:>SET EXECUTOR COUNTER TIMER BO

The preceding example causes a node counter logging event to take place
every 60 seconds for the local node.

The following example specifies that counters for remote node VEGAS are to
be logged at the local node every 60 seconds.

NCP>SET NODE WEGAS COUNTER TIMER GO

Note that these counters are maintained on the executor node. To clear the
COUNTER TIMER parameter, enter the CLEAR EXECUTOR or CLEAR
NODE command and specify the COUNTER TIMER parameter.

Setting Node Counters to Zero

At any point when the network is running, you can set node counters to zero
for a given remote node, the executor (local) node, or all known nodes. Use
any of the following commands to set node counters to zero:

NCP>ZERO NODE BOSTON COUNTERS
NCP>ZERO EXECUTOR COUNTERS
NCP>ZERO KNOWN NODES COUNTERS

2.3 Circuit and Line Glossary
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Circuits and lines should not be confused. A circuit is a logical point-to-point
connection. A line is a physical link or wire over which circuits can be estab-
lished. A single circuit between two nodes corresponds to a single line only
when those two nodes are connected by a point-to-point line. On a multi-
point line, where there can be more than two nodes on a single line (see Fig-
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ure 2-3), several circuits can be established over the single line — one circuit
between each slave and the master. You can turn ON as many circuits as
necessary, up to the maximum number of circuits allowed by the routing
data base for the executor node. The routing data base has an upper limit of
16 circuits.

A multipoint configuration is one where one physical line allows multiple
logical circuits by connecting a master (control station) with slaves (tribu-
taries). On lines controlled by the DMP or DMV, the master controls the
slaves by polling them. Section 2.4 describes the multipoint configuration in
more detail.

The following terms are used to describe the multipoint process:

Station The station describes the type of device. For example,
you can operate either a multipoint control, multi-
point tributary, or point-to-point station.

Controller A controller is a hardware device that controls activ-
ity on a physical line. It resides on the system bus and

its operations are directed by a device driver. A single
DMP or DMV is a hardware controller.

Master A master is the station controlling the multipoint
line. A master controls the slaves.

Control station A control station is a multipoint circuit that is equiva-
lent to the master.

Tributary A tributary is a station on a multipoint line that acts
like a slave rather than a master.

Slave A slave is the same as a tributary. Tributaries act as
slave stations because they can send and receive data
only to and from the master, and only when polled by
the master.

Polling A master continually polls its slaves by sending
request messages to each tributary address in the pol-
ling list.

Tributary address A master uses a numeric address to poll the tributary.
You can set and change these addresses during net-
work operation with the commands SET/DEFINE
CIRCUIT TRIBUTARY address.This address is inter-
preted by the peripheral equipment on the multipoint
line to determine which hardware interface should
respond. Note that the tributary address is different
from the node address and circuit number.

Circuit number A circuit number is a decimal number that is part of
the identification of a circuit on a multipoint line. The
number is used internally to identify the circuit. For
example, DMP-1.3 is a circuit-id that refers to circuit
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number 3 on DMP-1. The node to which the executor
is connected by this circuit can be named BOSTON
and have a node address of 27. However, the tributary
address can be 123 which is the number recognized by
the hardware that controls the connection. Note that
the circuit number, node address, and tributary
address are unrelated and can all be different.

2.4 A Multipoint Configuration
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A multipoint configuration can be thought of as a “comb” where the teeth of
a comb represent the many communication links or circuits the control sta-
tion can have with its tributaries (see Figure 2-3).

& -
dept. DP
3
dept.
4

dept.
5

L

DP

L1

D = DMV11 POINT-TO-POINT INTERFACE [ -oMP11/DMV11 MULTIPOINT INTERFACE

®

Figure 2-3: A Multipoint Configuration

The master manages all communication between itself and the tributaries.
Each tributary knows only its own address and can communicate only with
the master when it is polled.

2.4.1 The Multipoint Process

In DECnet/E, DMP and DMV devices control multipoint operations. These
devices can also be used in point-to-point mode. In point-to-point mode, the
DMP device is equivalent to a DMC device. If you want a line to be used
exclusively in point-to-point mode, a DMP will do, but a DMC is probably a
more cost-effective choice. Because the DMV is the only communication
device for the LSI-11 bus (Q-bus), the DMV is the only choice for both point-
to-point and multipoint line types.
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A multipoint line has one master and up to 16 (12 if the master is a DMV)
active tributaries. The master periodically polls each tributary to determine
whether the tributary has any data to transmit.

The master transmits any data it may have for a tributary at the time it
polls the tributary. A tributary is always given the opportunity to transmit
data back to the master at that time.

A polled tributary with no data to send automatically returns an ACK (posi-
tive acknowledgment) to inform the master that it is still alive. When tribu-
taries stop responding to the poll, they are polled less frequently.

Each time the DMP/DMV driver receives information from a tributary (the
driver knows each tributary-address), the driver checks the internal list of
circuit numbers to find out which circuit corresponds to the tributary from
which the driver received data.

NOTE

To save time, you can assign the lowest circuit-ids to the
most active multipoint circuits. In this way, the driver does
not spend unnecessary time checking a lengthy list of cir-
cuit numbers.

You should be aware that to the DECnet Transport layer above the driver
level, a multipoint line looks exactly like a set of independent point-to-point
lines. Transport deals only with circuits and performs the same processing
whether the circuits are combined on a single multipoint line or are all on
separate point-to-point lines. The driver then determines which line the cir-
cuit corresponds to and what operations are needed for the data to be
transmitted.

A multipoint tributary can be either a routing node or an end node (see Sec-
tion 2.1). A multipoint master with two or more tributaries must be a rout-
ing node. If a program at one tributary wishes to communicate with a
program at another tributary, it sends a connect initiate message (see the
DEChnet/E programming manuals) containing the other tributary’s node-id.
This message, and all other data flowing between the two tributaries, is for-
warded by Transport at the control station to the two nodes involved.

2.4.2 A Multipoint Application

Multipoint is useful when a number of systems need to be connected, and the
amount and frequency of data transfers are relatively low. In such cases, the
use of multipoint allows substantial savings in hardware and cabling costs.

Consider a situation in which a company has a number of small departmen-
tal computers and one large central system in the data processing depart-
ment. The small systems are mostly autonomous but periodically transfer
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2.5 Lines
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their data to the central data processing system for further processing. In
this situation, two configurations are possible:

T T T T T

(inactive)

Key
MPC = Multipoint Controller
T = Tributary
—— = Line
—— = Circuit

Figure 2—4: A Multipoint Application

In configuration B, the large system needs only a single line controller
rather than five. Also, less cable is needed if the small machines are in close
proximity.

On the other hand, B has a lower throughput because the five small systems
share a single line. Also, a failure of the DMP device on the large system
affects all five small machines rather than only one (though one more DMP
device as a backup would remedy that).

DECnet/E supports point-to-point and multipoint line devices.
® A point-to-point line is one line connecting two adjacent nodes.

® A multipoint line connects a master node (control station) with slave
nodes (tributaries).

For data exchange, a multipoint line acts as a set of logical lines or circuits
between the master and each slave. A point-to-point line is treated as a
single circuit (the one between the two nodes on the line). In a multipoint
configuration both the master and slaves are part of the same physical line.
A node can have both point-to-point and multipoint lines connected to it at
the same time. However, on any one multipoint line, a node can serve as
either the control station or tributary station, but not both (see Section 2.4).
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2.5.1 Line Identification

As a system manager, you can control and monitor many aspects of line
activity described in this manual. The commands you use to perform these
operations must include a line identification.

You set up parameters for lines with the SET/DEFINE LINE commands. A
line identifier pertains to a physical line. DECnet/E uses DMC/DMR device
drivers to communicate in point-to-point mode and DMP/DMYV device driv-
ers to communicate in multipoint mode. It is also possible to run DMP/DMV
in point-to-point mode (see Section 2.4).

You identify a line by typing the keyword LINE followed by the line-id. A
line-id is a unique character string [or name] and consists of 1 to 16
alphanumeric characters. The general format is:

dev-c[-u]

where:

dev The type of communication line, for example, DMC or DMP.

c A decimal number (0 or a positive integer) designating the
line’s controller.

u A decimal unit or line number (0 or a positive integer) included

if the controller supports multiple communication lines. DEC-
net/E does not support any device multiplexers, so this field is
not used. However, you might encounter this field if commu-
nicating with a different system.

wildcard  An asterisk (¥) that replaces a controller, unit number, or tribu-
tary. The asterisk specifies all known lines in the range
indicated by its position in the line identification. You can use
more than one wildcard in a line identification.
Examples of valid line identifications:
DMC-0 DMC11, controller 0
DMP-* DMP11, all controllers

DMV-3 DMYV11, controller 3

Examples of invalid line identifications:
* This is an attempt to identify all devices.
DMC-0.1 Thisis a circuit-id and not a line-id.

XM1: XM]1: is a valid device name for the RSTS monitor, but is not
valid for DECnet programs.
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2.5.2 Line Counters

DECnet software automatically maintains line counters. Line counters
report the amount of time since the counters were last set to zero. All line
counters previously defined in DECnet/E V1.1 for DMC/DMR devices are
now known as circuit counters. Only DMP/DMV devices now have line
counters. The line counters keep track of errors that are specific to the
device and cannot be attributed to any of the circuits on the line. The infor-
mation line and circuit counters report can be used to measure the perform-
ance for a given line. Section 2.6 discusses circuit counters in more detail.
Appendix B provides a complete list of line and circuit counters and their
descriptions.

At any point while the network is running, you can display line counter sta-
tistics using the SHOW LINE line-id COUNTERS command.

At any point when the network is running, you can zero line counters for a
given line or for all known lines. Use the following commands to zero line
counters:

NCP>ZERO LINE DMP-0 COUNTERS
NCP>ZERO KNOWN LINES COUNTERS

2.6 Circuits
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You establish circuit ownership when you invoke the SET/DEFINE
CIRCUIT OWNER EXECUTOR commands. When you turn a circuit ON,
DECnet tries to assign itself circuit ownership if you have not already done
so. However, if a non-DECnet user previously assigned the circuit for non-
DECnet use, you would not be able to obtain ownership of the circuit. There-
fore, it is recommended that you invoke the circuit ownership commands
when you set up the parameter file.

NOTE

A line does not have an independent state. A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>