


















































































































































































































































The video terminal must be a VT'52 or a VT'100, and both the source and the
target nodes must support TLK’s dialog mode. However, it is not necessary
for both nodes to support the split screen option, in which case the messages
will appear on the remote terminal as for normal dialog.

7.1.3 TLK Command Files

The TLK utility implemented by DECnet-IAS and RSX DECnet can send
messages read from a TLK command file. TLK command files are useful for
sending many messages at once and for storing and sending sets of messages
that need to be sent more than once. To prepare for sending messages in this
manner, the user runs a text editor to create an ASCII file composed of TLK
command lines. The format of the command lines depends on the desired
transmission mode (one-line or dialog). Command lines within a command
file conform to the same syntax as lines entered from a terminal.

In the following example, a system manager creates a file of TLK commands
to be broadcast at the end of every work day. Each line looks like a command
entered from a terminal for transmission in one-line mode. The messages
remind operations staff at various sites within the network of a routine shut-
down procedure.

RSX/IAS DECnet example:

*EDT SHUTDOWN.CHMD
[CREATING NEW FILE]
INPUT

NODEB::TTO: ‘REMEMBER TO BACK UP ACNT FILES
NASHWC:: 'REMEMBER TO BACK UP ACNT FILES

MAYNRD::TT3: ‘REMEMBER TO BACK UP ACNT FILES

‘REMEMBER TO BACK UP ACNT FILES

EBMORE . CMD

RET)

*EXIT

[EXIT2

*TLK BSHUTDOWN.CMD

The last line shows one way to submit the command file to the TLK utility.
The sign @, followed by the command file specification (@filespec) replaces a
TLK command line. The command file itself contains the command line
“@MORE.CMD”. When TLK reaches this line, it proceeds to read and exe-
cute TLK commands contained within the file MORE.CMD. This second
command file is nested within SHUTDOWN.CMD. Nested command files
allow a user to submit more than one command file at a time. In the context
of the example, the command lines in SHUTDOWN.CMD can be sent un-
changed every day, but the manager also needs to send messages that depend
on the events of a particular day. These variable messages can be stored in a
separate command file, invoked from within SHUTDOWN.CMD.

7.1.4 The PHONE Command

The PHONE command invokes the VAX/VMS Telephone Utility, which al-
lows a DECnet-VAX user to set up a dialog with another local or remote
DECnet-VAX terminal user. (The command does not support dialogs with
terminals at non-VAX nodes.) The utility closely simulates a real telephone
service by providing a “‘hold button,” conference calls, telephone directories,
and other such facilities.
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NODE 1 NODE 2

SCREEN 1A SCREEN 2A

HELLO NODE2, ANY MESSAGES FOR US TODAY?
IF SO LET US KNOW.

TLK  dalogue with NODE® 773

HELLO NODE2, ANY MESSAGES FOR US TODAY?

NODE 1 NODE 2

SCREEN 1B SCREEN 2B

HELLO NODE2, ANY MESSAGES FOR US TODAY?
IF SO LET US KNOW.

YES. WE NEED ZEBRA FILES.

TLK dialogue with NODE2: TT4 —--oommnon

HELLO NODE2, ANY MESSAGES FOR US TODAY?
IF SO LET US KNOW.

YES. WE NEED ZEBRA FILES.

Figure 7-2: DECnet-IAS TLK Split Screen Option
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Example:

% PHONE PEPPER::CLAUDIA

This example places a call to a user named CLAUDIA at node PEPPER. If
she is currently logged on at that node, her terminal will display a message to
indicate that someone is phoning her:

SALT::HALL is phoning vou on PEPPER::

To answer the call from SALT::HALL, she types
$ PHONE ANSWER

This reply causes both terminals to display a split screen similar to the TLK
utility’s split screen option (Figure 7-2). The top half of the screen displays
the local user’s input and the bottom half displays the remote user’s input.
Both parties to the dialog can enter text at the same time.

For further information about the VAX/VMS Telephone Utility, see the
VAX-11 Command Language User’s Guide.

7.2 The VMSMAIL Utility (DECnet-VAX Only)

DECnet-VAX users can run the VMSMAIL Utility to send messages to users
either at the local node or at remote DECnet-VAX nodes. This utility differs
from TLK or PHONE in that it delivers a message whether or not the ad-
dressee is currently logged on. The VAX/VMS MAIL command invokes the
utility, which allows a user to send mail, to read mail that has been received,
and to perform a variety of other message-handling functions.

To send a message, a user enters the MAIL command and either specifies a
file to be sent or types the message directly in response to a prompt. A
command parameter indicates to whom the mail is to be delivered. For ex-
ample:

$MAIL/SUBJECT=8ICKPAY HEALTHBENS.TXT LONDON::GRAHAM

This command line delivers the contents of the file HEALTHBENS.TXT to a
user named GRAHAM at node LONDON::. If GRAHAM is logged on at a
terminal, a message like the following appears:

New mail from YORK::PEEK
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To read his new mail, GRAHAM enters the MAIL command and then types
carriage return (<CR>) in response to the MAIL prompt:

% MAIL
You have 1 new messade.
MAILY <CR>»

From: YORK::PEERK
TO: LONDON: : GRAHAM
SubJ: SicKrars

+

The utility displays the details shown in the example, followed by the con-
tents of the file that was delivered. Whenever a user issues the MAIL com-

mand, a message indicates whether any new mail has arrived since the last
time he or she issued the command.

In the following example, the user types a message in response to a command
prompt.

$ MAIL

MAIL: send

TO: london::graham

SUBJ: sicK pPav .
Eviter vour messade belows. Press CTRL/Z when complete, CTRL/C to 9uit:
You det two weeks of sick leave on full rav, <CTRL/CX

%

For further information about the VMSMAIL Utility see the VAX-11 Utilities
Reference Manual.

7.3 Network Command Terminal Facilities
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With the exception of DECnet-RT, all implementations have a utility that
logically connects a local terminal to a remote node’s operating system. These
utilities, which are listed below, set up connections between nodes that run
the same operating system. For example, the NET utility can connect a
RSTS/E terminal to a remote DECnet/E node, but not to an RSX, VAX, or
IAS node. (Intermediate routing nodes, however, can be any DECnet imple-
mentation.)

Implementation  Utility

RSX DECnet Remote Command Terminal (RMT) utility
DECnet-IAS
DECnet/E Network Command Terminal (NET) utility

DECnet-VAX SET HOST command
DECnet-20 SETHOST utility
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By issuing the appropriate commands, a terminal user can temporarily be-
come a local user of a specific remote node. The network command terminal
utility or command in the source node sets up a logical link with a cooperating
program in the remote node. The resulting connection allows the user to
perform most functions that the remote node allows its local users to perform
(see Figure 7-3).

>RUN RMT

Host: WASH

Connected to ““WASH,” System type = RSX-11M

>HELLO CHARLES
>Password: (not echoed)

RSX-11M BL22 MULTI-USER SYSTEM

GOOD AFTERNOON
22-MAY-81 15:36 LOGGED ON TERMINAL HT3:

WELCOME TO SYSTEM “WASH” [RSX-11M V3.2 AND DECNET v3.0]

>FOR ADD,ADD=ADD
>TKB ADD,ADD,ADD=ADD
>RUN ADD

TYPE TWO NUMBERS —M,N
522, 628

THE SUM IS 1150

HT3 -- STOP

>EXIT RMT

> ~————— Local node DENVER's prompt Commands entered here

\ ________ WASH::
Commands
processed
A here

DALLAS::

DENVER:: and WASH::
are RSX DECnet nodes.

Legend:

physical communication lines
———~-logical link

Figure 7-3: Remote Terminal Processing

The ability to set up a logical connection between a terminal and a remote
node has innumerable applications. Remote, interactive program develop-
ment is possibly the most common and important application. If the local
node does not have the resources necessary to support program development
(a DECnet-11S node, for example), a programmer can obtain access to a
remote node that has the required resources.

DECnet-11M, DECnet-11M-PLUS, and DECnet-11S nodes can all run
RMT to initiate a remote terminal session, but a DECnet-11S node cannot be
the target node. The target node is the node to which the user’s terminal is
logically connected; whereas the local node is the node to which the user’s
terminal is physically connected.
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7.3.1 Setting Up a Command Terminal Session

To begin a command terminal session, a user invokes the appropriate utility
or command and specifies a remote node. After a connection has been made,
the user logs into the remote system just as if he or she were sitting at one of
the remote node’s terminals.

RSX DECnet RMT example:

=RMT

Host: BASIN

Conmnected to ""BASIN‘'’,: Svystem tvrpe = REGH-11IM
Svstem ID: MAPPED RSK-11M U3.2 BL32

*HELLO FREAN
PASSWORD: (not echoed)

RGX-11M BL32 MULTI-USER

GOOD MORNING
22-MAY-B2 12:03 LOGGED ON TERMINAL HT3:

WELCOME TO SYSTEM BASIN [RSX-11M Y4.0 AND DECNET V¥3.11

DECnet/E NET example:

RUN $NET

NET U2,0-00 RETS V7.1-00 DECwnet Svstem

NET»BOSTON

Connection established to node BOSTON

HELLO

RETS W7.,1-00 Timesharing Job 25 KBZ7 27-JUNE-82 11:4BAM

USER:2:218
Password: (not echoed)

Readv

DECnet-VAX SET HOST example:

$SET HOST BOSTON
Username: FREAN
Password: (not echoed)

WELCOME TO VAX/YMS VERSION 2.0 ON NODE BOSTON

$

DECnet-20 SETHOST example:

BSETHOST BOSTON

[Tvee "Y¥ to return to node KLZ210Z1]
Welcome to node BOSTON:TGPS-Z0

The login procedure will not succeed unless the terminal user is authorized to
use the remote node and he or she supplies the correct identification and
password.
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7.3.2 Issuing Commands to the Remote Node

After logging in, the user can issue commands that are actually executed at
the remote node. Most commands normally accepted by the remote operating
system are allowed. The RMT or NET utility or the SET HOST command in
the source node forwards the commands tc the remote node for processing;
then a cooperating program in the remote node forwards command output
back to the source node. The output is displayed at the issuing terminal as it
would appear at a terminal directly connected to the remote system.

In the following example, an RSX DECnet user (CHARLES) connects to
remote node THORIN, logs on, requests a listing of the files contained in his
directory, and then terminates the session. How a user terminates the session
and returns control to the local node depends on the utility or command being
used.

*RUN RMT

Host:

Connected to "THORIN": System tvere = RSH-11M
Svstem ID: MAPPED RSH-11M L3.,2 BL32

*HELLO CHARLES
Password: (not echoed)

RSX-11M BL3Z MULTI-UBER SYSTEM

GOOD AFTERNOON
ZZ-MAY-BZ2 14:16 LOGGED ON TERMINAL HT3:

WELCOME TO SYSTEM THORIN [RSX-11M V4.0 AND DECNET W3.11
*PIP/LI
DIRECTORY DBO:[305,3B01 2ZZ-MAY-BZ 14:16

ADD.FTN31 1. 22-MAY-BZ2 10:08
ADD.MAPS1 4, Z22-MAY-82 10:19
ADD.BTBI1 3. 22-MAY-82 10:18
ADD.DOBJSL 2. 22-MAY-8B2 10:18
ADD.TBK32 29, € Z2-MAY-BZ 10:38

TOTAL OF 38./49, BLOCKS IN 5., FILES

SEXIT RMT
(Local node’s prompt)
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Chapter 8
Network System Management

This chapter outlines the network-related tasks of a DECnet system manager
and describes the facilities DECnet provides to perform those tasks. In so
doing, the chapter also provides many definitions of network entities and
parameters that pertain to network system management. In practice, many
people may be responsible for carrying out the tasks that are described as
follows. For the sake of simplicity, these people are collectively defined by the
job title “system manager.” Those who manage network nodes are responsible
to both local and network users and should be aware that while local applica-
tions usually demand the greatest share of system resources, the remote users,
a potentially very large group, must be sure of each node’s response to network
applications.

The procedures for performing Network Management functions can vary from
system to system. For example, the procedure for generating a RSTS/E
DECnet/E node is different from the procedure for generating an RSX
DECnet node. RSTS/E is a timesharing system with a software structure
quite unlike the real-time, event-driven RSX-11M. Because each DECnet
implementation (DECnet/E, DECnet-VAX, and so on) is an extension of an
operating system, the different ways to manage a node reflect the differences
between the basic DIGITAL operating systems. The purpose of this chapter is
to provide an overview of Network Management functions rather than to
describe actual procedures for performing them. Procedural information can
be found in the documentation provided for a specific implementation.

Network system management functions include the following:

e Planning for node generation (see Section 8.2). This process tailors
DECnet software to suit a specific node’s network application.

e Generating network software (see Section 8.3). This section discusses
building the tailored DECnet software to create an active node.

e Defining and redefining network parameters (see Section 8.4). This in-
troduces various network parameters whose definitions determine many as-
pects of a node’s role within a specific DECnet configuration.
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* Operating a node (see Section 8.5). This discusses operational functions
such as starting up and shutting down a node and the physical lines con-
nected to a node.

* Monitoring node activity (see Section 8.6). This discusses monitoring the
day-to-day performance of a node by gathering and analyzing logging data
that DECnet makes available.

Network system management responsibilities also include two other functions
described in the next chapters. Chapter 9 describes down-line loading a satel-
lite node and Chapter 10 describes procedures called loopback tests that can
be performed to exercise various levels of DECnet software and hardware.

8.1 Network Management Utilities

Network Management utilities are the means by which a system manager
performs most of the functions described in this chapter. All DECnet imple-
mentations support one or more utilities that provide access to DECnet man-
agement modules. In Phase III, these modules perform the functions defined
by the Network Management layer (see Section 2.1). All implementations
support a utility called the Network Control Program (NCP). Table 8-1
briefly describes the function of NCP and the other Network Management
utilities that each DECnet implementation uses. Each utility accepts com-
mands that activate DECnet management modules either to perform specific
tasks or to request information about the current state of the local node or the
network.

All of the utilities are described in detail in the system manager’s or user’s
guide to each DECnet implementation.

8.2 Planning for Node Generation

8-2

Planning for node generation entails gathering and consolidating information.
DIGITAL-supplied DECnet software provides generalized network capabili-
ties, but the users must supply the data and programs that create a live
DECnet application. A system manager accumulates these data and pro-
grams for eventual incorporation into the local node.

Each system manager must ensure that managers elsewhere in the network
receive information that they need about other nodes. Programmers respon-
sible for network applications should cooperate with system managers by
exchanging information. For example, programmers must use correct ad-
dresses in calls that generate connect requests (see Section 5.2), while system
managers must know the correct names and object types that the network
programs use to identify themselves.
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Table 8-1: DECnet Systems and Network Management Utilities

System Utility Function
RSX DECnet NCP Loads, controls, monitors, and tests DECnet software;

down-line loads a DECnet/11S node.

CFE Changes parameters in the configuration file
CETAB.MAC, which is produced at network generation.
VNP Changes the disk image of an RSX DECnet system.

VNP cannot be run from a DECnet/11S node.

DECnet/E NCP Loads, controls, monitors, and tests DECnet software;
maintains the DECnet/E parameter file; reports the cur-
rent status of active logical links, of known physical lines
and remote nodes, and of programs using local and re-
mote send/receive services.

DECnet-IAS NCP Loads, controls, monitors, and tests DECnet software;
defines configuration data base parameters.

CFE Changes parameters in the configuration file
CETAB.MAC, which is produced at network generation.

DECnet-RT NCP Loads, controls, monitors, and tests DECnet software;
defines and changes configuration data base
(CETAB.MAC) parameters.

DECnet-VAX NCP Loads, controls, monitors, and tests DECnet software;
defines configuration data base parameters; down-line
loads a DECnet/118 node.

DECnet-20 NCP Loads, controls, monitors, and tests DECnet software;
defines the configuration data base.

Legend:
CFE - Configuration File Editor
NCP - Network Control Program
VNP - Virtual Network Processor

8.2.1 Configuration Data Bases

Every DECnet node has some form of configuration data base that defines
characteristics of the local node and determines how that node functions
within the network. In some cases, DIGITAL-supplied software already in-
cludes such a data base to provide initial default values for many data base
entries. For other implementations, the network generation procedure creates
the data base. Table 8-2 shows the term that each DECnet implementation
uses to identify its configuration data base.

Depending on the type of DECnet node, the configuration data base may need
to be updated periodically to reflect changes in the network or to tune the
performance of the network. Section 8.4 explains many of the parameters
typically included in a configuration data base. The facts and figures needed
to define them must be gathered before a node can actively participate in a
network.
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Table 8-2: Configuration Data Base Terms

System Term Comments
RSX DECnet Configuration This file (CETAB.MAC) is created during network
DECnet-TAS File generation and subsequently can be modified by
the Configuration File Editor (CFE).
DECnet/E Parameter File This file (SNETPRM.SYS) is created and subse-
quently modified by NCP commands.
DECnet-RT Configuration This file (CETAB.MAC) is created during network
File generation and subsequently can be modified by
Network Management commands.
DECnet-VAX Configuration The initial data base is provided within the
Data Base DECnet software supplied by DIGITAL. NCP
commands are subsequently used to modify the
data base.
DECnet-20 REV-CONFIG.- This file is the product of a network generation
CMD and is named by the user.

8.2.2 Network Generation Planning Aid

DECnet-IAS and DECnet-RT provide an aid to help users plan for node
generation. The aid consists of a command file that contains questions per-
taining to node generation options. A system manager runs this command file
from a terminal and answers the questions according to the requirements of
the local node. Using the system manager’s responses, the command file then
generates several worksheets. Each worksheet tells the system manager how to
generate some part of DECnet to reflect local requirements.

See the appropriate network generation manual for a complete description of
the command file and the worksheets it generates.

8.3 Generating Network Software
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DECnet software arrives from DIGITAL on distribution media such as mag-
netic tapes or floppy disks. The type of media depends on the DECnet imple-
mentation and, in some cases, on the hardware configuration of a specific
system. For example, RSX DECnet is distributed on one of several media,
depending on the user’s system.

The procedures for using the distributed software to generate an active node
are different for each implementation of DECnet. To generate an RSX or an
IAS node, a system manager has to regenerate the operating system first and
then tailor and build the network application on top as a second procedure.
Other implementations do not require a system manager to rebuild the dis-
tributed software. For example, to create a DECnet-VAX node, the system
manager simply transfers the software from distribution media to system
storage and uses NCP commands to define the configuration data base. And



in the case of DECnet-RT, regenerating the RT-11 operating system and
performing a network generation may both be unnecessary. The installation
requirements depend on the current state of the operating system and on the
planned DECnet application.

A specific list of DECnet software modules depends on the implementation
and on the specific network application. However, the distributed software
generally includes modules like the ones listed below, many of which have
been discussed in previous chapters.

* Network device controllers

e A DDCMP module

* Routing and other transport layer modules (Phase III)

* An NSP module

* Network utilities like NCP, NFT, and TLK

* DAP-speaking modules for the FAL process and the NFAR routines

8.4 Defining Configuration and Other Static Parameters

The parameters that make up a node’s configuration data base are relatively
permanent or static because changing them tends to change the way the node
functions within the network. In addition to parameters that are strictly part
of a configuration data base, a system manager must define other parameters,
such as local network object descriptions, that affect the way a node functions
within a network. Depending on the implementation, configuration and other
static parameters are defined in various ways. They can be defined at network
generation, by means of NCP commands, or they may be predefined in DIG-
ITAL-supplied software.

The following subsections provide brief descriptions of static parameters that
are typically defined for most types of DECnet nodes.

8.4.1 Node Addresses and Names

Within a Phase III network, the system manager must assign a numeric ad-
dress that uniquely identifies that node within the network. Phase II nodes are
identified by unique alphanumeric names as well as unique addresses if they
are part of a mixed Phase Il and Phase III network. See Section 3.2.1 for a
discussion of node addresses and node names.

8.4.2 Node Verification Passwords

Whenever one of its circuits or lines 1s turned on, a node exchanges initializa-
tion messages with the remote node at the other end (Section 8.5.2). The
messages exchange information such as the version numbers of the node’s
DECnet software modules or the node’s type — routing or nonrouting if the
node runs Phase ITIIl DECnet — or the node’s name — if the node runs Phase II
DECnet. With one exception, Phase II and Phase III nodes can initialize with
one another. The exception is Phase III DECnet-RT, which is always a non-
routing end node adjacent to another Phase III node.
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After exchanging initialization messages, a node can request that the adjacent
node verify its identity by supplying a password. If verification is required,
adjacent nodes must supply passwords to gain access to the local node. If
verification is not required, adjacent nodes do not have to supply passwords,
and they automatically gain access to the local node after exchanging initiali-
zation messages. The access gained or denied at this stage is the ability to
send and receive messages over the line or circuit between the two nodes.

Within a DECnet configuration that enforces node verification, each node
maintains a data base of passwords that it sends to and expects to receive
from its neighbors:

¢ Receive password. The password that the local node expects to receive
from the adjacent node. If the password actually received does not match
the receive password expected, the Iocal node denies access to the adjacent
node.

e Transmit password. The password that the local node sends to the adja-
cent node. The transmit password must match the receive password that
the adjacent node expects from the local node.

8.4.3 Network Object Parameters

Most nodes maintain a data base that describes all the network objects, both
user-written programs and DECnet modules, currently residing in the node
and capable of engaging in network activity. (Network objects are described
in Section 5.2.1.) The manner in which a node’s object data base is main-
tained is dependent on each node’s implementation. Typically, a node stores
the following kinds of information:

e Object types, names, and addresses
® Access control and verification information associated with each object

® The number of copies of a specific object that DECnet can run to satisfy
incoming connect requests

8.4.4 Transport Parameters (Phase Ill nodes only)

Several parameters affect the operation of the Transport module in Phase III
full-routing nodes. (See Chapter 3 for a discussion of Phase III full routing.)
These parameters determine:

e A maximum path cost that limits possible routes to paths that cost the
same as or less than this value.

¢ Individual line or circuit costs that figure in routing algorithms used by the
Transport module. Each line or circuit cost is a number from one to the
maximum path cost set for the node. Higher cost can reduce traffic on the
line or circuit because the Transport modules dispatch packets on the least
costly paths. Lowering cost does not necessarily increase the traffic on a
specific line or circuit. For example, if a line or circuit leads to an end node,
the assigned cost does not affect the flow of data to that node.
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¢ A maximum number of hops per path. A node is unreachable if it cannot be
reached within the maximum number of hops.

* A routing timer that determines the interval between automatic updates of
the local node’s routing data base.

* A buffer size for the unit of data actually transmitted over physical lines by
the transport module.

* A buffer count that determines the size of the transport module’s pool of
available buffers.

8.4.5 Line ldentification

Each physical line leading from a node has a unique identification. These line
indentifications, which are recorded in the configuration data base, have the
following format:

dev-c-u

where

dev is a mnemonic for the type of device.

Examples:

DUP — the DUP11-DA

DMC — the DMC11-DA/AR, -MA,AL, or -FA/AR
DZ — the DZ11-A or -B

DMR — the DMRI11

c is a number (0 or a positive integer) designating the device’s hardware
controller.

u is a unit/line number (0 or a positive integer) included if the device is a
multiplexer.

Line identification examples:

ldentification Description
DMR-0 DMRI1, controller 0
DZ-1-0 DZ11, controller 1, unit 0

8.4.6 Circuit Parameters

In addition to identifying actual physical lines, RSX DECnet, DECnet-VAX,
and DECnet/E also define and identify circuits, which are logical, point-to-
point communication paths. At nodes with these implementations, the circuit
rather than the line is manipulated and defined to control the flow of data
between nodes. Physical lines become the medium over which circuits op-
erate. As a reflection of this concept, RSX DECnet, DECnet-VAX, and
DECnet/E users usually specify circuits when users at other DECnet nodes
specify lines in equivalent Network Management commands.
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Circuits that handle DECnet traffic correspond closely to the physical lines
that actually transmit the data. When a circuit corresponds to a point-to-
point line, circuit and line identifications are exactly the same, For example,
the string DMC-0 can identify either the line or the circuit in a Network
Management command. However, circuit and line identifications associated
with a multipoint line and its tributaries differ slightly. Section 8.4.7 explains
how they differ. At an RSX DECnet/PSI node, DLM circuits to be mapped to
PSI are not associated with specific physical lines. The identification of such a
circuit starts with the mnemonic DLM.

For each circuit, the system manager must define various parameters, which
differ depending on the type of circuit (for example, whether it is associated
with a DDCMP point-to-point or multipoint line or with a PSI virtual cir-
cuit). See the appropriate implementation’s system manager’s guide for fur-
ther information about circuit parameters.

8.4.7 Multipoint Line and Circuit Parameters

A multipoint line is a single communications line connected to more than two
nodes. (A line connecting two nodes is called a point-to-point line.) The
DECnet implementations supporting multipoint are the Phase III versions of
RSX DECnet, DECnet-VAX, DECnet/E, and DECnet-RT.

Figure 8-1 is a diagram of a multipoint line, showing multipoint components.

Device controller = control station for multipoint line
Node (for example, a DV, KDP, KDZ,DMP, or DMV)

A
[ Node Node Node
B D E
tributaries
Legend

DV =DV11-AA/BA synchronous line multiplexer
KDP = KMC11/DUP11—DA syncronous line multiplexer
KDZ = KMC11/DZ—11—A asynchronous line multiplexer

DMP = DMP11 synchronous link
DMV = DMV 11 synchronous link

Figure 8-1: A Multipoint Line
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The control station is the device controller responsible for overseeing data
transmissions to and from all the nodes attached to the line. The devices
attaching the other nodes to the line are called tributaries. An RSX DECnet,
DECnet-VAX, or DECnet/E node can support either a control station or a
tributary device. A DECnet-RT node, on the other hand, can support only a
tributary device on a multipoint line.

From the perspective of the control station, the multipoint line and the tribu-
taries connected to it constitute a single line, but the separate paths to each
tributary represent individual circuits. A multipoint line therefore has more
than one circuit associated with-it. Figure 8-2 illustrates the relationship
between a multipoint line and the circuits that correspond to its tributaries.

A tributary supports only one physical link to the control station. From the
tributary’s perspective, the DDCMP line that links it to the control station is
point-to-point; the line and corresponding circuit are therefore equivalent.

In the context of full-routing implementations, whether a node supports a
control station or a tributary on a multipoint line is not significant. The
mechanisms for handling data transmissions on multipoint lines are trans-
parent to the Transport layer modules (see Chapter 4).

At the control station’s node, a system manager needs to define several
parameters that affect the operation of the multipoint line and its corre-
sponding circuits.

e Tributary Addresses. The data base at the control station’s node must
contain correct tributary addresses. The system manager must therefore
record the unique decimal line address of each tributary on the line.

¢ Polling Ratios.* Whenever necessary, the control station delivers data ad-
dressed to tributaries under its control. In order to handle data originating
from its tributaries, the control station periodically polls them; that is,
periodically asks each tributary whether it has data waiting to be
transmitted. When the control station polls a tributary that has such data,
it allows the tributary to transmit.

The frequency with which a tributary is polled depends on the frequency of
its data transmissions. For the sake of efficiency, the control station polls
active tributaries more often than inactive or dead tributaries. A dead tribu-
tary is one that has not responded within a predefined period of time.

* DECnet/E does not implement the polling technique discussed here.
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A system manager can exercise control over the polling of specific tribu-
taries. If for some reason a tributary should not be polled as often as others,
the system manager can issue a command to assign an active polling ratio to
that tributary. A command can also be issued to set a dead polling ratio
that applies to all inactive tributaries.

A polling ratio is a number from 1 to 255. If a tributary’s active polling ratio
is 5, the control station passes through the active polling list five times
before polling that particular tributary.

/\_ DMP-0 POINT-TO-POINT LINE/CIRCUIT /-\
—-—-——=======.._._____._____:\J

NODE DMP-1 MULTIPOINT LINE

DMP-1.1

MULTIPOINT CIRCUITS
Legend:

= physical line

------ = circuit

DMP stands for a DMP11 synchronous link.

Figure 8-2: Multipoint Circuits

8.4.8 Transmission Mode

The system manager sets the transmission mode for every line or circuit
connected to the node. The transmission mode is either half duplex or full
duplex:

Half Duplex. This means that the line or circuit can transmit data in either
direction, but only in one direction at any given time. In other words, data
cannot be sent and received simultaneously.

Full Duplex. This means that the line or circuit can transmit data in both
directions simultaneously. Full duplex allows a node to send and receive data
at the same time.
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8.5 Operating a Node

To start up a node, a system manager or operator issues commands from a
terminal to load and activate required DECnet software and to turn on com-
munication lines and circuits. In response to the start-up procedure, the local
DECnet software initializes with DECnet software in adjacent nodes (see
Section 8.4.2). Shutting down the node reverses the procedure; commands are
issued to halt network activity involving the local node, to shut off lines and
circuits, and to unload DECnet software.

8.5.1 Controlling the State of a Node

For most implementations of DECnet, a system manager turns a node on and
off by manipulating the node’s state.

For example:

NCP:*SET EXECUTOR STATE ON

This command activates the DECnet software at the RSX node currently
defined to be the Executor. The Executor is the node at which the NCP
command actually executes. The system manager, using an NCP command,
determines whether the Executor is the local or a remote node.

Most DECnet implementations define three distinct node states: ON, SHUT,
and OFF.

ON. The local node is enabled for performing network functions.

SHUT. The node maintains all existing logical links but does not permit any
new links to be created. When existing links are disconnected, the node’s state
changes to OFF.

OFF. The local node cannot participate in any network activity, and existing
logical links are aborted.

8.5.2 Controlling Line or Circuit States

A node cannot actively participate in a network until one or more communica-
tion lines or circuits (RSX DECnet, DECnet-VAX, and DECnet/E) have
been turned on. By issuing an NCP command, a system manager sets the
state of a line or a circuit to ON, OFF, or SERVICE:

ON. The line or circuit is available for use by the DECnet software responsible
for routing data packets (the NSP module in Phase II nodes and the Trans-
port module in Phase III nodes). When a line or circuit is turned on, the local
node exchanges initialization messages and, optionally, node passwords with
the remote node.
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OFF. The line or circuit is not available for any kind of network activity.

SERVICE. The line or circuit is available for special network functions only:
down-line loading, up-line dumping, or loopback testing. (Note that some
implementations of DECnet do not recognize SERVICE as a state explicitly
separate from ON; such implementations may impose the SERVICE state by
their own internal means.)

When a line or circuit is in the ON state, DECnet software uses the data link
protocol that ensures data integrity and sequentiality for normal network
transmissions. (The standard DECnet protocol for normal traffic is DDCMP;
see Section 2.3.) In the SERVICE state, a line or circuit transmits data em-
bedded in a protocol provided for the the special network functions. (The
standard protocol for these functions is called the Maintenance Operation
Protocol, abbreviated to MOP; see Section 2.3.)

8.6 Monitoring Node Activity
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At each node, DECnet provides access to the node’s network information. A
system manager can use Network Management utilities to display the fol-
lowing information at a terminal:

¢ The current state of local and remote nodes and of physical lines or circuits

e Values currently defined for configuration data base and other static param-
eters

¢ The contents of various counters that DECnet software maintains to track
network performance

In addition to displaying information on request, DECnet can automatically
log certain events both at the operator’s console and in a file. Event logging
records operational events such as a line starting up or shutting down.
(DECnet-RT does not support event logging.)

DECnet uses counters to track other types of information. A system manager
can periodically record these counters in a file or display them at a terminal to
obtain detailed statistics on the node’s network activity. Node counters main-
tain statistics on logical link operations: for example, how many connect
requests have been sent and how many received; how many messages have
been sent over logical links and how many received. If the node is a Phase III
implementation, counters record Transport layer activity as well: for ex-
ample, how many errors of different kinds have been found in packet headers;
how many line or circuit initialization and verification failures have occurred.

DECnet maintains individual communication line or circuit counters. These
counters record statistics like the number of data blocks sent and received
successfully; the number of blocks received with errors; the number of times a
tributary has passed from active to dead state.
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After counters have been displayed or recorded in a file, NCP commands can
be issued to set the counters to zero. In this way, a system manager can
manipulate the time span that the counters monitor. For example, a system
manager could set all node counters to zero as programmers begin to test a
network application. At the end of the test, the counters could be examined to
see how the application affected the node’s performance.
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Chapter 9
Down-line Loading and Up-line Dumping

RSX DECnet, DECnet-IAS, DECnet-20, and DECnet-VAX all support
down-line loading, which means loading a memory or system image from a file
at one node to a separate target node. The target node is usually an RSX-11S
DECnet node, a memory-only system with no disk-based file storage of its
own.*

At an RSX-11M or RSX-11M-PLUS node, the system manager generates the
RSX-11S DECnet system image. Once generated, the image can be modified
by VNP commands at an RSX node. The load itself can be initiated in one of
two ways. An operator can issue NCP commands to load the image down-line
to the target node, or an operator at the target can initiate the load by
triggering a bootstrap ROM. (Section 9.3 explains these procedures.)

Up-line dumping is a function that complements down-line loading. The
DECnet/11S target node copies the contents of its memory to a remote node in
response to a system crash. To be capable of dumping its own image up-line, a
target RSX-11S node must be generated to include a routine called
NETPAN.

9.1 Down-line Loading Definitions

The down-line loading function is distributed among two or more nodes in a
DECnet configuration. The following definitions clarify the roles played by
the various nodes.

¢ The command node is the node from which the NCP load commands are
issued.

e The executor node actually executes the NCP commands; it must be
adjacent to the target node.

 The target node receives the system image loaded down the line or dumps
a system image up the line.

A single node can act as both the command and the executor node.

* A DECnet-20 node can load a system image down-line both to the DN20 front end and to a
specially adapted 11S node called a DN200, which supports a card reader and a line printer,
and which serves as a remote batch station.
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9.2 Down-line Loading Data Base Parameters

For every target node to be down-line loaded, the Executor has access to a
permanent data base. Each data base contains default parameters for down-
line loading a specific target node. The system manager can override these
defaults by providing parameter values in an NCP LOAD command. The
parameters are defined initially at network generation and can be redefined
when necessary.

9.3 Performing a Down-line Load

Whether a remote command node or the target itself initiates the load, the
target must have local access to a cooperating program called a primary
loader. This loader is usually contained in a bootstrap ROM (Read Only
Memory) incorporated in the target. During the down-line load procedure, a
series of programs may be loaded on top of the primary loader; each program

calls the next until the system image itself is loaded down-line.

executor Nogg

Network @
@ Management Using NICE messages sent over
Modules a logical link, network management
Using MOP, the executor modules in the command node
ships the load file to the forward the request to the executor.

target node, This completes
the down-line load.

‘“‘ge\ Node Com,,,a"d
0%
Network
Management
Modules
MOP ‘
NCP

0)

An operator requests a
down-line load to a target
node from a remote executor
node.

Legend:

MOP — Maintenance Operation Protocol
NICE — Network Information and Control Exchange
NCP — Network Control Program

Figure 9-1: A Down-line Load Initiated by a Command Node
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The line or circuit between the Executor and the target is in SERVICE state
during the procedure (see Section 8.5.2). Either the system manager explicitly
sets the state to SERVICE or the DECnet software sets the state automati-

cally. How the state is set depends on the implementation and on the way a
load is initiated.

9.3.1 The LOAD Command

The NCP LOAD command is the means of initiating a down-line load from a
remote command node. As soon as the LOAD command has been issued, an
operator at the target must manually trigger the bootstrap ROM, unless the
line’s device controller is a DMC11 or DMRI11 device. These devices can
trigger the target’s primary loader automatically if the LOAD command
passes down the correct password (see Section 9.2). Figure 9-1 illustrates a
down-line load initiated by a command node.

@

The target’s primary loader is

triggered, * causing a down-line
load request to be sent to the
executor,

arget Node E*ecutor Node

Network
Management
Modules

©)

Using MOP, network management
modules at the executor ship the
load file to the target.

*An operator triggers the loader manually or the completion of an up-line dump triggers it automatically.
Legend:

MOP — Maintenance Operation Protocol

Figure 9-2: A Down-line Load Initiated by a Target Node

9.3.2 Target-initiated Down-line Loads

An operator at the target node can request a load by manually triggering the
primary loader. In addition, the loader is triggered automatically at the com-
pletion of an up-line dump from the target. Target-initiated down-line loads
always use the parameter values defined in the permanent data base for the
target. Figure 9-2 illustrates a target-initiated down-line load.

9.4 Up-line Dumping
An RSX-11S target must include a routine called NETPAN in order to dump

its image up-line to the Executor. If the target node crashes, control automati-
cally passes to NETPAN, which then initiates the up-line dump. DECnet
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software responds by setting the line or circuit to SERVICE state and copying
the target’s image to a dump file, which is specified in the target’s permanent
data base.

When the dump completes, the NETPAN routine automatically triggers the
target’s primary loader. This action causes the executor to reload the target
(see Section 9.3.2), which can then continue operating normally.

9.5 Down-line Loading and Checkpointing RSX-11S Tasks

9-4

DECnet-11M, DECnet-11M-PLUS, and DECnet-VAX support two capabili-
ties relating to a DECnet-11S node. The first is called down-line task loading.
RSX-11S tasks can be stored at a DECnet-11M, DECnet-11M-PLUS, or
DECnet-VAX node and loaded down to the RSX-11S node. The second is
called checkpointing, which is a standard RSX-11M capability. An executing
RSX-11S task can be interrupted, then copied in its interrupted state up the
line, and be replaced by a higher priority task loaded down-line from the
Executor. When the higher priority task has completed, the interrupted task
is reloaded down-line and allowed to continue executing.

At a DECnet-11M or DECnet-11M-PLUS node, the operating system regu-
larly checkpoints tasks to local disk storage. However, RSX-11S nodes are
basically memory-only systems, so the only way to checkpoint tasks is to use
the Executor’s disk storage.

These two capabilities give flexibility to an RSX-11S node that would not be
possible without DECnet. To change the set of resident tasks at a stand-alone
RSX-118S system, an operator would have to reboot with a different system
image. See the RSX DECnet System Manager’s Guide and the DECnet-VAX
System Manager’s Guide for further information.
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Chapter 10
Loopback Testing

Loopback tests are procedures that exercise network software and hardware
by repeatedly sending data through a number of network components and
then returning the data to its source. If a test succeeds, the data loops back to
its source without being corrupted. If a test fails, the data does not return to
its source or it returns in a corrupted state. A system manager can run varia-
tions of the loopback tests to isolate the network component responsible for
losing or corrupting the data. DIGITAL software services personnel routinely
run loopback tests after installing DECnet software at a node. Successful tests
verify that both the software modules and hardware equipment within a node
are operating correctly.

This chapter describes loopback tests initiated by NCP commands as well as
tests initiated by user programs. As part of the Network Management func-
tion, DECnet implementations provide the software mechanisms required to
loop data through various network components. Figures shown below illus-
trate the functional layers actually exercised by specific tests. Some of the
tests require the system manager to set up a hardware mechanism that physi-
cally loops the test data back from a device controller, from a modem, or from
some point on a physical line.

Users can also write their own test programs that use standard DECnet capa-
bilities. For example, one user program can send data over a logical link to
another user program, which can then return the data to the first program.
Finally, the first program can verify that the data it receives matches the data
it sent. If the two programs reside in different nodes, the test exercises a
variety of DECnet functions at both nodes: the logical link mechanism, the
Transport functions, the Data Link functions (DDCMP), and the communi-
cations hardware between the nodes. If both programs reside in the same
node, they test the logical link mechanism and the Transport functions in
that node.

Basically, there are two categories of loopback tests: node level tests and line
level tests.



* Node level tests. Node level tests all use logical links to loop test data
through a specified loopback node. The loopback node can be the local
node, a remote node, or a loopback node name that has been associated with
a specific physical line or circuit. Variations of the node level tests allow a
system manager to exercise all the layers of network function in a local as
well as in a remote node.

Most node level tests can execute simultaneously with normal node and line
activity.

¢ Line or circuit level tests. Line or circuit level tests directly exercise the
operation of communications hardware. These tests do not use logical links
to circulate the test data. Instead, an NCP LOOP LINE or LOOP CIRCUIT
command causes the test data to be delivered directly to a Data Link layer
module (MOP), which transmits the data. The data may be looped back by
a hardware device inserted somewhere on the line or it may be looped back
by DECnet management software in a remote node.
While this kind of test is running, the line or circuit being tested cannot be
used for any other activity.

All Phase III implementations, except for DECnet/E, support a common set of
node level and line or circuit level loopback tests, which can be initiated by
the same set of NCP commands. DECnet/E supports node level tests only.
DECnet-20, which is a Phase II implementation, supports a set of node level
tests only, which differ slightly in detail from Phase III loopback tests.

10.1 Hardware Loopback Devices

10-2

Depending on the type of test to be run, a system manager may need to
prepare a hardware loopback device before running the test. Various hardware
loopback devices can be used to test specific parts of the communications
hardware. These devices physically turn test data around at one of several
points:

e Within the device controller
e Within the modem

e At some point on the physical line

To use a device controller as a loopback device, it must be set to loopback
mode. If the controller is a DMC11 or a DMRI11 at a DECnet-VAX or a
DECnet/E node, a system manager can issue an NCP command to enable
loopback mode. In all other cases, loopback mode must be set manually. To
loop data through the controller as far as the modem, the system manager
manually sets the modem to loopback. Usually, the modem itself has two
possible loopback points: one at the interface with the controller and one at
the interface with the physical line. To test stretches of the physical line, a
hardware loopback device must actually be inserted at some point along the
line. The type of device required depends on the type of line to be tested.
Figure 10-1 illustrates the possible loopback points within the communica-
tions hardware.
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Figure 10-1: Hardware Loopback Devices

10.2 Node Level Loopback Tests

Node level loopback tests can be initiated either by an NCP LOOP NODE
command or by a user-written test program. In either case, the test may
require a few preparatory steps, including setting up a hardware device.
Whether such steps are necessary depends on the test to be run. Section 10.2.1
summarizes the NCP commands that pertain to node level testing. These
commands are then illustrated in Sections 10.2.2 and 10.2.3, which discuss
command-initiated and program-initiated loopback tests respectively.

10.2.1 Node Level Loopback Commands

The following commands are used to prepare for and to run node level loop-
back tests.

e SET NODE name LINE line-id or SET NODE name CIRCUIT cir-id. This
command associates a special loopback node name with the line or circuit
specified. This special node name can then be used in a LOOP NODE
command or in a test program’s request to form a logical link. When
DECnet recognizes the special node name, it transmits forthcoming test
data over the line associated with that name. Depending on the type of test,
the data is looped back by hardware somewhere on the line, or the Trans-
port software at a remote node uses its routing algorithm to determine the
path on which the test data will be looped back.

e LOOP NODE name. This command requests DECnet to perform a node
level loopback test; the node specified is the node to be connected to and
which will loop back the data. The node named can be the local node, a
special loopback node, or a remote node.
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The command accepts further input parameters that determine the number
of times the test data is to be looped, the contents of the test data, and the
length of the test data in bytes.

The next two sections illustrate how these commands are used to perform
variations of the node level loopback tests.

10.2.2 Using Commands to Initiate Tests

Figure 10-2 shows four different node level tests that can be performed by
issuing an NCP LOOP NODE command. The figure includes any required
setup commands. By diagramming the layers through which the test data
travels, the figure identifies the DECnet software and/or hardware compo-
nents exercised by each test.

10.2.3 Using Programs to Initiate Tests

Figure 10-3 illustrates node level loopback tests that are initiated by user
programs. As the figure shows, some of these tests require someone to issue
one or two preparatory commands to set up loopback conditions. Hardware
loopback devices may also need to be prepared. Because programmers can
devise their own loopback test variations, the tests diagrammed here are
merely representative.

10.3 Line/Circuit Level Loopback Tests
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Line or circuit level loopback tests are provided to test communications hard-
ware rather than DECnet software components. Therefore, in response to a
line or circuit level test command (LOOP LINE line-id or LOOP CIRCUIT
cir-id), the DECnet management software delivers the test data directly to a
Physical Link layer module called MOP (Maintenance Operation Protocol).
The MOP module, which resides in the same functional layer as DDCMP,
operates when a line is in SERVICE state (see Section 9.5.2). MOP transmits
the test data, which then loops back at one of several points within the
communications hardware.

10.3.1 Line/Circuit Level Loopback Commands

Line or circuit level tests are normally initiated by NCP commands rather
than by user programs. In addition to the command that actually requests a
test, one or more preparatory commands may be required. Furthermore, to
exercise specific parts of the communications hardware, a system manager
may need to enable or put into place a hardware loopback device before
running a test.
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The NCP commands pertaining to line or circuit level loopback tests are as
follows:

e SET LINE line-id or SET CIRCUIT cir-id STATE SERVICE. This command
enables the service functions provided by MOP for the specified line or
circuit. Depending on the implementation, the system manager may or may
not have to set the state to SERVICE explicitly. However, the line or circuit
must at least be turned ON.

e LOOP LINE line-id or LOOP CIRCUIT cir-id. This command requests
DECnet management software to perform a line or circuit level loopback
test on the specified line. Where the test data loops back depends on the
position of a hardware loopback device, if any. If the test data does not
encounter a hardware loopback device, the data is looped back by DECnet
management software in the remote node at the other end of the line.

Like the LOOP NODE command, the LOOP LINE or LOOP CIRCUIT

command accepts further input parameters that determine the number of
times the test data is to be looped, the contents of the test data, and the
length of the test data in bytes.

The following section diagrams some tests requested by NCP LOOP LINE or
LOOP CIRCUIT commands.

10.3.2 Examples of Line/Circuit Level Tests

Figure 10-4 contains diagrams of three line or circuit level loopback tests. The
figure shows the commands issued to run the tests and where the data travels
before looping back.
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A

Aborting a logical link, 5-9
Accepting a connect request, 5-6
Access control, 5-3, 5-6, 6-8, 8-5
DECnet-IAS, 5-6
DECnet-VAX, 5-7, 6-15
information, 5-3, 5-6, 6-8, 8-5
initiating remote access, 6-6
NFT examples, 6-17 to 6-19
preassigning access control information, 6-15
RSX-DECnet, 5-6
verification module, 5-6, 5-7
within file specification, 6-13
Access method for remote files, 6-8
Accessing remote files, 6-1 to 6-19
from a command file, 6-16
from a program, 6-6 to 6-11
from a terminal, 6-12 to 6-19
Addresses,
destination node, 3-6
logical link, 4-3 to 4-4
node, 3-6, 8-5
object, 5-3 to 5-5
tributary, 8-9
user link, 5-3
Addressing a connect request, 5-2 to 5-6
Addressing network objects, 5-3 to 5-5
Algorithms,
congestion control, 3-8
packet lifetime control, 3-8
routing algorithms, 3-7
Alias node name, 6-18
Appending files,
local, 6-12
remote, 6-12
ASCII data type, 6-9
ASSIGN command, 6-18

Index

BASIC,
DECnet-VAX task-to-task communication, 5-12
BASIC-PLUS,
DECnhet/E task-to-task communication, 5-10,
5-11
BASIC-PLUS-2,
DECnet/E task-to-task communication, 5-10,
5-11
DECnet-IAS remote access calls, 6-10
DECnet-IAS task-to-task communication, 5-9,
5-12
RSX DECnet remote access calls, 6-10
RSX DECnet task-to-task communication, 5-9,
5-11
Batch processor, 6-16, 6-17
BLISS,
DECnet-VAX task-to-task communication, 5-12
Bootstrap ROM, 9-1

o

CCITT recommendations, 3-11
X.3, 3-11
X.25, 2-1, 3-11 to 3-14
X.28, 3-11
X.29, 3-11
CETAB.MAC,
RSX DECnet, 8-4
DECnet-RT, 8-4
CFE, 8-3
Channel number, 5-3, 6-6
Checkpointing RSX-118S tasks, 9-4
Circuit, 3-6, 8-7 to 8-9
cost, 3-6, 3-9, 8-6
definition, 8-7
PVC, 3-11
SVC, 3-11
virtual, 3-11
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COBOL,
DECnet/E concise COBOL interface, 5-3, 5-6,
5-10, 5-11
DECnet/E task-to-task communication, 5-10,
5-11
DECnet-IAS task-to-task communication, 5-9,
5-11
DECnet RT task-to-task communication, 5-8
DECnet-VAX task-to-task communication, 5-12
RSX DECnet remote file access calls, 6-10
RSX DECnet task-to-task communication calls,
5-9, 5-10, 5-11
Comité Consultatif International Télégraphique et
Téléphonique (CCITT), 2-1
Command files,
executing, 6-16
submitting, 6-16
TLK, 7-3
Command node, 9-1
Communications facilities (DNA), 2-2 to 2-4
Concise COBOL interface, 5-3, 5-6, 5-10
Configuration,
data bases, 8-3, 84
DECnet-VAX, 8-4
defining parameters, 8-5
files, 8-4
Phase II, 3-3
Phase III, 3-4
Congestion control algorithm, 3-8
Connect accept, 5-6
Connect block, 5-4
Connect data block, 5-4
Connect reject, 5-6
Connect request,
accepting, 5-3, 5-6, 5-7
addressing, 5-2 to 5-5
call, 5-2
rejecting, 5-3, 5-6, 5-7
verifying, 5-3, 5-6, 5-7
Control station, 8-8, 8-9
Controlling the state of a node, 8-11
COPY command, 6-12, 6-16
Copying a file, 6-12
Cost,
circuit, 3-6, 3-9, 8-6
path, 3-6, 8-7
Counters,
circuit, 8-12
displaying, 8-12
event, 8-12
line, 8-12
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D

DAP (Data Access protocol), 2-6
interface, 6-2
messages, 6-2

Data,
exchanging, 5-7, 5-
interrupt, 4-5, 5-8
normal, 4-5, 5-
receiving, 4-4, 4-5, 5-7
segments, 4-5, 4-
sending, 4-4, 4-5, 5-7

Data Access Protocol,

See DAP

Data bases, 3-6
configuration, 8-3, 8-4
down-line loading, 9-3
object data base, 8-6

Data Circuit-terminating Equipment (DCE), 3-11

Data Link layer, 2-1 to 2-4

Data Link Mapping (DLM), 2-1, 3-9 to 3-15

Data Terminal Equipment (DTE), 3-11

Data type,

ASCII, 6-9
image, 6-9

DCE, 3-11

DDCMP (Digital Data Communications Message
Protocol), 2-6, 8-12

DECnet, 1-1 to 1-4
definition, 1-1, 1-2
functions, 1-1 to 1-3
implementations, 1-1, 1-2
network, 1-1
software modules, 2-3, 8-5
topology, 3-1 to 3-5, 3-14

DECnet/E, 5-5, 6-26
SNETPRM.SYS, 8-4
concise COBOL interface, 5-3, 5-6,

5-10
loopback testing, 10-2
multipoint support, 8-8, 8-9
NCP, 8-3
NET, 7-1, 7-6, 7-8
NETACT example, 6-17
NFT example, 6-17
parameter files, 8-4
remote file operations, 6-14
task-to-task calls, 5-10, 5-11

DECnet-11M,
checkpointing, 9-5
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DECnet-11M-PLUS,
checkpointing, 9-5
DECnet-118 node,
checkpointing, 9-5
DECnet-1AS,
SNETPRM.SYS, 8-4
CFE, 8-3
down-line loading, 9-1
NCP, 8-3
network generation planning aid, 8-4
NFT example, 6-18
remote command file submission, 6-17,
remote file access calls, 6-10
RMT, 7-1, 7-6
task-to-task calls, 5-9, 5-10
TLK, 7-1 to 7-3
TLK split screen option, 7-2
DECnet-RT,
access control, 6-8
CETAB.MAC, 8-4
configuration files, 8-4
multipoint support, 8-8
NCP, 8-3
network generation planning aid, 8-4
NFT, 6-17
remote command file submission, 6-17
remote file access calls, 6-9, 6-10
task-to-task calls, 5-9, 5-10
tributary device support, 8-9
DECnet-20,
down-line loading, 9-1
DN200, 9-1
NCP, 8-3
programs, 5-6
REV-CONFIG.CMD, 8-4
task-to-task calls, 5-13, 5-14
DECnet-VAX,
access control, 5-7, 6-15
calls, 5-12, 6-10
checkpointing, 9-5
commands, 6-18, 6-19
configuration data base, 8-4
down-line loading, 9-1
multipoint support, 8-8, 8-9
NCP, 8-3
non-transparent task-to-task communication,
5-12, 5-13
remote file access, 6-3, 6-10, 6-11
remote file operations, 6-12, 6-13
SET HOST command, 7-1, 7-6, 7-8
task-to-task communication, 5-1, 5-12, 5-13

transparent task-to-task communication, 5-6,
5-12, 5-13
transparent task-to-task system service calls,
5-12
VAX/VMS commands, 6-12, 6-18, 6-19
Default access control, 6-13
alias node name, 6-18
DECnet/E NFT, 6-17
DECnet-IAS NFT, 6-18
DECnet-RT NFT, 6-17
DECnet-VAX, 6-13, 6-16
NETACT utility, 6-17
RSX DECnet NFT, 6-18
Defining configuration and other static parameters,
8-5
Deleting remote files, 6-12
DIGITAL file systems, 6-4
DIGITAL Network Architecture (DNA)
See DNA
Disconnecting the link, 5-9
aborts, 5-9
synchronous disconnects, 5-9
Displaying counters, 8-12
Distribution media, 84
DLM interface, 2-1, 3-12 to 3-15
DNA (DIGITAL Network Architecture), 2-1 to 2-10,
Data Link layer, 2-3
Network Application layer, 2-2
Network Management layer, 2-2, 2-10
Network Services layer, 2-2
Physical Link layer, 2-3
Session Control layer, 2-2, 2-10
Transport layer, 2-2, 2-10, 3-5
User layer, 2-2
DNA protocols, 2-3
DAP, 2-6, 6-2
DDCMP, 2-6, 8-12
MOP, 2-6, 10-2
NICE, 2-6
NSP, 2-6, 4-1 to 4-7
Routing, 2-6
Down-line loading, 1-4, 9-1 to 9-4
bootstrap ROM, 9-1
command node, 9-1
data-base parameters, 9-3
DECnet-IAS, 9-1
DECnet-20, 9-1
DECnet-VAX, 9-1
definitions, 9-1
DN200, 9-1
executor node, 9-1
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LOAD command, 9-3

manual, 9-3

performing a down-line load, 9-2
primary loader, 9-2

RSX DECnet, 9-1

target node, 9-1

trigger password, 9-3

E

Enveloping user data in protocol, 2-7
Equivalent module, 2-3, 2-5

Event counters, 8-12

Event logging, 8-12

Exchanging data, 5-7 to 5-8
Executor node, 8-11, 9-1

-
i

F

FAL (File Access Listener), 2-4, 6-1, 6-2, 6-6
File access,
remote, 6-1 to 6-19
File Access Listener (FAL),
See FAL
File characteristics, 6-8, 6-9
random access, 6-8
relative organization, 6-8
sequential access, 6-8
sequential organization, 6-8
File organization,
indexed, 6-8
relative, 6-8
sequential, 6-8
File protection, 6-8, 6-15
File specification, 6-6,
File systems,
capabilities, 6-4, 6-5
DIGITAL, 6-4
Files,
appending files, 6-12
characteristics, 6-6, 6-8
configuration, 8-4
DECnet-IAS command, 6-16
deleting remote file, 6-12, 6-13
DIGITAL file systems, 6-4
foreign file specification, 6-15
indexed files, 6-8
listing, 6-12
organization, 6-8
protection, 6-8, 6-15
queuing files to a line printer, 6-12
random access, 6-8
relative organization, 6-8

Index-4

remote access, 6-1 to 6-19
remote file,
appending, 6-12
command submission, 6-16
deleting, 6-12
operations from a terminal, 6-14
specifications, 6-15
RSX DECnet command, 6-16
RT-11 file system, 6-8, 6-17
sequential access, 6-8
sequential organization, 6-8
specifications, 6-7
submitting command files, 6-12
system capabilities, 6-4, 6-5
Flow control, 4-6, 5-8
Foreign file specification, 6-15

FORTRAN-IV,
DECnet/E task-to-task communication, 5-10,
5-11
DECnet-IAS task-to-task communication, 5-10,
5-11
DECnet-IAS remote file access, 6-10
DECnet-RT task-to-task communication, 5-9,
5-10
DECnet-RT remote file access, 6-9, 6-10
RSX DECnet task-to-task communication, 5-9,
5-10, 5-11
RSX DECnet remote file access, 6-10
FORTRAN-IV-PLUS,
DECnet/E task-to-task communication, 5-10,
5-11
DECnet-IAS task-to-task communication, 5-10,
5-11
DECnet-IAS remote file access, 6-10

DECnet-VAX task-to-task communication, 5-12

DECnet-VAX remote file access, 6-10
RSX DECnet task-to-task communication, 5-9,
5-10, 5-11
RSX DECnet remote file access, 6-10
Full duplex, 8-10
Full routing, 3-1
basic concepts, 3-5
Functions, 5-2

G

Generating a network node, 8-1 to 8-2

H

Half duplex, 8-10
Handshake dialog, 4-2, 4-3, 5-2
Hardware,
loopback devices, 10-2, 10-3
testing communications, 10-2
Hops, 3-6, 3-7, 8-7



Identifiers,
logical link, 4-3, 4-4, 4-5, 5-3, 6-6
node, 3-6, 8-5
target node, 5-3
Image data type, 6-9
Implementations, 1-1, 1-2
Indexed file organization, 6-8
Initialization messages, 8-5, 8-11
Initiating remote access, 6-6
Interrupt data, 4-5, 5-8

J

Job file number (jfn), 5-3, 5-14

L

Languages supporting task-to-task communication,
5-1
Layers,
definition of DNA, 2-1, 2-2
Line,
cost, 3-6, 3-9, 8-6
counters, 8-12
identification, 8-7
states, 8-11, 8-12
transmission modes, 8-10
turning on and off, 8-11
Line level loopback,
commands, 10-4
examples, 10-7
tests, 10-4, 10-8
Link,
See Logical link
Link service messages, 4-6, 5-8
Listing remote directories, 6-12
LOAD command, 9-3
Loading,
down-line system, 9-1 to 9-4
down-line task, 9-4
Logical link, 2-2, 4-1 to 4-7
aborting, 5-9
addressing, 4-3
applications, 4-6
creating, 4-2, 5-2
disconnecting, 5-9
identifier, 4-3, 4-4, 5-3, 6-6
synchronous disconnects, 5-9
Logical link applications, 4-6
Logical link identifiers, 4-3
Logical unit number (lun), 5-3, 6-6
Loopback mode, 10-2

Loopback testing, 1-4, 10-1 to 10-8
circuit level tests, 104
command initiated tests, 10-4, 10-5
commands, 10-3
DECnet/E, 10-2
hardware devices, 10-2
line level tests, 10-4
loopback mode, 10-2
node level commands, 10-3
node level tests, i0-2
program initiated tests, 10-4

lun (logical unit number), 5-3, 6-6,

MACRO task-to-task communication,
DECnet-VAX, 5-12
MACRO-11 task-to-task communication, 5-9
DECnet/E, 5-10, 5-11
DECnet-IAS, 5-9, 5-12
DECnet-RT, 5-9, 5-10
RSX DECnet, 5-9, 5-11
MACRO-20 task-to-task communication, 5-14
MAIL command (VAX/VMS), 7-5 to 7-6
Maintenance Operation Protocol,
See MOP
Management,
network system, 8-1 to 8-13
utilities, 8-2 to 8-4
Maximum path cost, 8-6
Maximum path length, 3-8, 3-9
Mode,
loopback, 10-2
transmission, 8-10
Modules, 2-1
equivalent, 2-3, 2-5
NSP, 2-5, 4-1
Transport, 3-5, 3-7
MOP (Maintenance Operation Protocol), 2-6, 8-12
Multiple logical links, 4-5
Multipoint, 8-8 to 8-10
circuit identification, 8-10
control station, 8-9
line identification, 8-10
lines, 8-8
parameters, 8-9 to 8-10
polling ratios, 8-9
tributary, 8-9
N

Name,
alias node, 6-18
node, 3-6, 8-5
object, 5-3 to 5-5
ncb,
See Network connect block
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NCP (Network Control Program), 8-3
NET, 7-6
example, 7-8
NETACT utility, 6-17
Network,
definition of DECnet, 1-1
Network Application layer (DNA), 2-2, 2-6, 6-2
Network command terminal facilities, 7-6
Network connect block (ncb), 5-4
Network Control Program (NCP), 8-3
Network File Access Routines (NFARs), 6-3
Network generation,
generating network software, 8-4
planning aid, 8-4
Network management, 8-1 to 8-13
facilities, i-3
utilities, 8-2
Network Management layer (DNA), 2-2, 2-10
Network object, 5-3
parameters, 8-6
Network parameters,
definitions, 8-1
Network Services layer (DNA), 2-2
Network Services Protocol (NSP), 2-6, 4-1
Network software,
generating, 8-4
Network specification, 5-4, 5-6
Network system management, 8-1
NFARs (Network File Access Routines), 6-3
NFT (Network File Transfer), 6-12 to 6-19
DECnet/E, 6-17
DECnet-IAS, 6-18
DECnet-RT, 6-17
examples, 6-17 to 6-19
RSX DECnet, 6-18

NICE (Network Information and Control Exchange

protocol), 2-6
Node, 1-1
addresses, 3-6
alias node name, 6-18
command, 9-1
controlling nodes, 8-11
Executor, 8-11, 9-1
generation and planning, 8-1, 8-2
loopback commands, 10-3
loopback tests, 10-1
monitoring, 3-1
names, 3-6
nonrouting, 3-2
operation, 8-2, 8-11
passwords, 8-5
Phase III, 3-2
planning, 8-1, 8-2
routing, 3-2, 3-3
RSX DECnet/PSI, 3-9, 3-12
states, 8-11
target identifier, 5-3
Node level loopback commands, 10-3
Node level loopback tests, 10-3
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Node verification passwords, 8-5

Nonrouting nodes, 3-2

Non-transparent task-to-task communication,
DECnet-VAX, 5-12, 5-13

Normal data, 4-5, 5-7

NSP (Network Services Protocol), 2-6, 4-1
control messages, 4-4
flow control, 4-6
guarantees, 4-5, 4-6
modules, 4-1

Object,
addresses, 5-3 to 5-4
data base, 8-6
declaring name and type, 5-3
definition, 5-3
name, 5-3
parameters, 8-6
reserved type, 5-4
unreserved type, 5-4

Operating a node, 8-11

Optional user data, 5-3

Packet, 3-1
Packet lifetime control algorithm, 3-8
Packet switching network, 2-1, 3-10 to 3-11
Parameters,
configuration, 8-5
line, 8-7
load, 9-3
multipoint, 8-8 to 8-9
network, 8-1
node, 8-5
object, 8-6
static, 8-5
transport, 8-6
Password,
node verification, 8-5
receive, 8-6
remote file access, 6-13
source program, 5-3, 6-8
transmit, 8-6
trigger, 9-2
Path, 3-6, 3-7
cost, 3-6, 8-6
length, 3-6
hop, 3-6
Permanent virtual circuit (PVC), 3-11
Phase I DNA, 2-10
Phase II DNA, 2-9, 2-10
configurations, 3-3
differences, 2-9
nodes, 3-3, 3-5



Phase III DNA, 2-9 to 2-10
configurations, 3-4, 3-11
differences, 2-9
nodes, 3-2, 3-4
routing, 2-10, 3-1 to 3-9
PHONE command (VAX/VMS), 7-1, 7-3 to 7-4
Physical Link layer (DNA), 2-3
Planning for node generation, 8-2
Point-to-point,
line 8-8
routing, 2-10, 3-1
Polling ratios, 8-9
Postal Telephone and Telegraph Authority (PTT),
3-10, 3-11
PPSN, 2-1, 3-10 to 3-11
Preassigning access control information, 6-15
Primary loader, 9-2
Program,
source, 5-7
target, 5-7
Programming remote access, 6-3 to 6-11
Protection code, 6-8
Protocols (DNA), 2-3
DAP, 2-6, 6-2
DDCMP, 2-6, 8-12
enveloping user data in protocol, 2-7
MOP, 2-6, 10-2
NICE, 2-6
NSP, 2-6, 4-1 to 4-7
Routing, 2-6

Public packet switching network (PPSN), 2-1, 3-10

to 3-11
PVC, 3-11

Q

Queuing files to a line printer, 6-12

Random file access, 6-8
Receive password, 8-6
Receiving data, 4-4 to 4-5, 5-7
Record,
access capabilities, 6-5
access control, 6-8
attributes, 6-9
fixed length, 6-9
format, 6-9
random access, 6-8
sequential access, 6-8
stream, 6-9
variable length, 6-9
variable with fixed length control (VFC), 6-9
Rejecting a connect request, 5-6

Relative file organization, 6-8
Remote command file submission, 6-16
Remote Command Terminal utility,
See RMT
Remote directories,
listing, 6-12
Remote file,
foreign file specifications, 6-15
operations from a terminal, 6-14
remote command submissions, 6-16
Remote file access,
accessing remote files from a terminal, 6-12 to
6-19
calls, 6-9 to 6-11
DECnet-IAS, 6-10
DECnet-RT, 6-9, 6-10
DECnet-VAX, 6-10, 6-11
programming, 6-3 to 6-11
Remote file capabilities, 6-5
Remote node,
issuing commands to, 7-7, 7-9
Remote terminal,
facilities, 1-3
processing, 7-7
REV-CONFIG.CMD, 8-4
RMT (Remote Command Terminal utility), 7-6
DECnet-IAS, 7-1, 7-6
RSX DECnet, 7-1, 7-6, 7-8
Routing, 3-1 to 3-15
algorithms, 3-7
data bases, 3-7, 8-6
full, 3-1
nodes, 3-2
parameters 3-9
point-to-point, 3-1, 3-2
protocol, 2-6
terms, 3-6 to 3-7
timer, 8-7
RSX DECnet,
access control, 56
CETAB.MAC, 8-4
CFE, 8-3
configuration files, 8-4
down-line loading, 9-1
indirect command file processor, 6-16
multipoint support, 8-8, 8-9
NCP, 8-3
NFT example, 6-18
remote command file submission, 6-16
remote file access calls, 6-10
RMT, 7-1, 7-6
task-to-task calls, 5-9, 5-11
TLK, 7-1 to 7-3
VNP, 8-3
RSX DECnet/PSI node 3-9, 3-12
RSX-11 PSI, 2-1, 3-9
RSX-11S tasks,
checkpointing, 9-4
RT-11 file system, 6-8
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S

Segment acknowledgment, 4-5
data, 4-5, 4-6
NSP, 4-3, 44
retransmission, 4-5
Sending data, 4-4, 4-5
from NSP modules, 4-4, 4-5
from source programs, 5-7
Sequential access, 6-8
Sequential file organization, 6-8
SERVICE state, 8-12, 9-4
Session Control layer (DNA), 2-2, 2-10
addition of, 2-10
SET HOST command,
DECnet-VAX, 7-6, 7-8
SHUT state, 8-11
Software,
distributed DECnet, 8-5
generating network, 8-1
modules, 8-5
tailoring, 8-2
Source program, 4-3, 5-7, 6-1
Split screen option (TLK), 7-2, 7-4
Starting a node, 8-11
Static parameters,
defining, 8-5
SUBMIT/REMOTE, 6-13, 6-16
Submitting a command file, 6-12, 6-16
Switched virtual circuit
(8V0), 3-11
Synchronous disconnects, 5-9
System image,
down-line loading, 9-1 to 9-4
up-line dumping, 9-1, 9-4
System manager,
tasks, 8-1

Target,
block, 5-4
node identifier, 5-3, 9-1
program, 4-3, 5-7, 6-1
Task-to-task calls,
DECnet, 5-2
summary, 5-9 to 5-14
Task-to-task communication,
languages supporting, 5-1
nontransparent, 5-12, 5-13
transparent, 5-6, 5-12, 5-13
using DECnet/E, 5-10, 5-11
using DECnet-IAS, 5-9, 5-10
using DECnet-RT, 5-9, 5-10
using DECnet-VAX, 5-12, 5-13
using RSX DECnet, 5-9, 5-11

Terminal-to-terminal communication, 1-3
accessing remote files from a terminal, 6-12 to

6-19

index-8

communicating with a remote terminal, 7-1 to
7-9
connecting to a remote node via a terminal, 7-1,
7-6 to 7-9
Testing,
communications hardware, 10-2, 10-3
loopback, 1-4, 10-1 to 10-8
TLK utility, 7-1
command files, 7-3
dialog mode, 7-2
one-line mode, 7-2
split screen option, 7-2, 7-4
Topology, 3-1 to 3-5, 3-14
Transferring a file, 6-12
Transmission mode, 8-10
full duplex, 8-10
half duplex, 8-10
Transmit password, 8-6
Transparent communication, 5-6, 5-12
remote file access, 6-3
Transport layer (DNA), 2-2, 2-6
module, 3-5, 3-12, 8-7
Tributaries, 8-9
Trigger password, 9-3
Triggering a down-line load, 9-1, 9-3
TYPE command, 6-12

V)

ula (user link address), 5-3

Up-line dumping, 1-4, 9-4
NETPAN, 9-4

User identification, 5-3, 6-8, 6-13

User interfaces, 1-2, 1-4

User layer (DNA), 2-2

User link address (ula), 5-3

Utilities,

NETACT, 6-17
NFARs, 6-3
NFT, 6-12, 6-17
RMT, 7-6

TLK, 7-1, to 7-3
VNP, 8-3

VAX-11 RMS, 6-10
file access calls, 6-11
VAX/VMS,
commands, 6-12 to 6-13
examples, 6-18 to 6-19
MAIL command, 7-5 to 7-6



PHONE command, 7-1, 7-3 to 7-4
SET HOST command, 7-6, 7-8
Verification, 5-6 to 5-7
level, 5-6
module, 5-7
Verifying connect requests, 5-6
Virtual circuit, 3-11
VMSMAIL utility, 7-5 to 7-6

X

X.3 recommendation, 3-11

X.25 levels, 3-12

X.25 recommendation, 2-11, 3-11 to 3-14
X.28 recommendation, 3-11

X.29 recommendation, 3-11
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READER’S COMMENTS

NOTE: This form is for document comments only. DIGITAL will use comments submitted on this form at the

company’s discretion. If you require a written reply and are eligible to receive one under Software
Performance Report (SPR) service, submit your comments on an SPR form.

Did you find this manual understandable, usable, and well-organized? Please make suggestions for improvement.

Did you find errors in this manual? If so, specify the error and the page number.

Please indicate the type of user/reader that you most nearly represent.

00  Assembly language programmer
O  Higher-level language programmer
O  Occasional programmer (experienced)
O  User with little programming experience
O  Student programmer
O  Other (please specify)
Name Date
Organization
Street
City State Zip Code

or
Country
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