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DECnet~RSX STUDENT GUIDE (SWS)

COURSE DESCRIPTION

This lecture/lab course prepares system programmers,
application programmers, and system and network managers to use,
install, monitor, and troubleshoot DECnet on RSX-11M/M-PLUS/S
systems. This course‘ prepares spec1allsts ‘to support the
DECnet~RSX softwaLc. Emphasis is placed on the following topiCs:
defining the ~user .interface, using the network utilities; and
generating a_DECnet_syStgm;“"These topics are also empha51zed°
performance . considerations, internal components, structures, data
flow, and presales of DECnet-RSX (for SWS only). This course
includes a sectlon on writing programs that perform intertask
communication u51ng ‘RSX-11M/M-PLUS/S supported languages.

COURSE GOALS

Upon completion of this course the specialist should be able
to: :

e Describe the DECnet-RSX product features.

e Use the Network Management interface to perform monltorlng,
managing, and testing functlons.

e Perform DECnet-RSX generation and installation.

e Write programs that perform intertask communications uéiﬁg
any of the supported RSX-11M/M-PLUS/S languages.

e Trace the DECnet-RSX internal data structures and' datab
flows.

NON-GOALS

This course is not intended to:

e Provide support training for ~Ethernet or any of the
products. .on. the Ethernet Server Base. These topics are
handled separately in the Ethernet Server Support course.-
(SWS only). Customers receive Ethernet Server related
information from the Local Area Network Seminar.

e Be a comprehensive network troubleshooting course.

e Teach heterogeneous network support.



DEChet-RSX STUDENT 'GUIDE ' (SWS) -

_ PVR'E'REQU_ISI_TES

Before -enrolling in this course;“ydu’should be able to:

‘e Discuss on a technical level, the functions and layers of
' the DIGITAL Network Archltecture (DNA).

C

- r_‘m‘ 7

i L

Y ) Descrlbe the characterlstlcs and functions of the network
components.

e Program in any of the - supported languaéeé?’availaﬁle on
RSX-11M/M-PLUS/S (BASIC-PLUS II, FORTRAN-77, and MACRO-11l).

‘e Generate and support a RSX-11M/M-PLUS/S system.
-In addition to the skills listed, the SWS ~épeéialist should
have a minimum of six months supportﬁof RSX-11M/M-PLUS/S.

‘These courses may help prov1de the skllls ‘necessary to meget
the above prerequisitess 7 .- DR »

‘e RSX-11M/M-PLUS/S Support (J1837) o F

e Network Concepts (SPI) (EY-1379E-SG-08002)

'@ DIGITAL Network Architecture (SPI) (EY<B149E-SG-8001)

e Communications Interfaces and Modems Workshop  (J1829)

2

e Packet Switching Concepts (SPI)

e Programming in MACRO-11 (J2@858-A)




DECnet-RSX STUDENT GUIDE (SWS)

COURSE TOPICS
During the study of tpislgqugseqiyou will be asked to:.
e Use DECnet-RSXAutilities
e Perform a DECnet=RSX generatlon and 1nstallatlon in cTudlng-

- Selectlon of spec;flc components

.

- Partit%onﬂlayout
- SYSGEN specific items
- Performing a PREéEN
- Performing a NETGEN
- Installation:énd7Checkout“og DECnet
¢ Use the Network Managément Utilitd%s'tog,;
- Configure a node
- Configure a network ..
- Test nodes and network
- Control node and network‘oéeratlon
- Inspect and monitor nodes 1n the network

° Use available tools to troubleshoot node problems

e Write and test intertask communication programs
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COURSE MAP
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DECnet-RSX STUDENT GUIDE (SWS)

COURSE MODULE BOOKLETS

You

Le
2.
3.

9.

19.

should have the following module booklets that are
included for this course.

‘DECnet-RSX

Overview (’EY -0I55E -36 -6309)
User Interface (EY -0155£-56 -620a)

DECnet-RSX

DECnet-RSX Network Management (EY-QISSE~S6 -6403)

DECnet-RSX Packetnet System Interface (E\I-Ol655°se—oxo‘a\
DECnet-RSX Installation and Checkout (E\l -0I155€ - 56-0503)
DECnet-RSX Additional Network Capabilities (E\l OISSE™ 56~ C03)
DECnet-RSX Performance Considerations (EV‘OIﬁSE' S_C?‘OQOQ)
DECnet-RSX Internals (EY OISSE = Sk -0703)

DECnet-RSX Node Troubleshootlng(e‘{ oI1SsE- s@,-looa)
DECnet-RSX

Presales (Ev-o&ésé- se-1103)
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DECnet-RSX OVERVIEW

INTRODUCTION -~

This module presents the major features of DECnet-RSX.

DECnet is a set of software products that implement the
DIGITAL Network Architecture (DNA). For RSX-1l1l operating systems,
DECnet is implemented as a layered product. DECnet-RSX represents

the following products:

¢ DECnet-11M, Version 4.9 (runs on RSX-11M, Version 4.1 or
later)

e DECnet-11M-PLUS, Version 2.8 (runs on RSX-11M-PLUS, Version
2.1 or later)

e DECnet-11S, Version 4.6 (runs on RSX-11S, Version 4.1 or
later)

DECnet-RSX also represents the following products in part:

e RSX-11M PSI, Version 2.8 (runs on RSX—llm; Version 4.1 or
later) |

e RSX-11M-PLUS PSI, Version 2.8 (runs on RSX-11M-PLUS,
Version 2.1 or later)

DECnet allows computers to be connected into a network either
by using facilities provided by a common carrier (AT&T) or by
using local available hardware interfaces (DEUNA). Either way,
DECnet 1is transparent to a network user, because DNA layers
isolate the user from the physical characteristics of the network.
The physical network itself may be shared among users.

The Packetnet System Interface (PSI) allows computers to be
connected by using the Packet Switching Network (PSN) which
supports the CCITT X.25 set of recommendations. The PSI product
can be integrated into DECnet during a NETGEN procedure and, in
such a case, DECnet tasks are able to communicate with one another
by wusing the X.25 network. For a DECnet user, the facility is
transparent. As in DECnet, PSI lines may be shared among many
users.

The Direct Line Access Interface (DLX) allows two tasks
located on adjacent nodes to communicate. This interface is
simple; a user has full -control over the physical 1line that
connects the nodes. The line cannot be shared among many users.



DECnet-RSX OVERVIEW

OBJECTIVES

To

be successful in presales activity, the specialist must be

able to:

to

To

List the important features of DECnet-RSX products.
Identify minimum hardware and software requirements for:

- DECnet and PSI
- DECnet

- PsI

- DLX

Explain the general data flow between tasks 1in DECnet
and/or PSI.

be successful with DECnet-RSX, a network user must be able

Specify the network interfaces available to a user.

Identify the major features of a logical link and a virtual
circuit.

List available programming facilities.

Identify the network 1layers 1involved in a task-to-task
communication for:

— DECnet
- PSI
- DLX

A network manager must be able to:

Specify the basic features of the Network Management Layer.
Identify the differences between:

- Down-line system loading and task loading
- Routing and nonrouting nodes
- Path length and path cost

.= Circuit and line
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DECnet-RSX OVERVIEW

RESOURCES

Programmer's Reference Manual

DECnet-RSX

Guide to User Utilities

DECnet-RSX

Post-Installation and Checkout Procedures

DECnet-RSX

DECnet-RSX

Release Notes

System Manager's Guide

DECnet-RSX

Network Generation and Installation Guide

Introduction to DECnet

Overview of DECnet-RSX

DECnet DNA

{Phase IV) General Description

RSX-11M/M-PLUS Executive Reference Manual







DECnet-RSX OVERVIEW

DECnet IMPLEMENTATIONS

DECnet is:

An integral part or a layered product on top of the
operating system (DECnet/M/M-PLUS/S is a layered product).

A facility that connects various operating systems into a
network.

An interface between an end user and a network.
!

RSX-11M
RSX-11M-PLUS
RSX-11S

THE NETWORK

MKVB4-1116

Figure 1 DECnet Implementations - Interface Between
Operating Systems and the Network



DECnet-RSX OVERVIEW

' DECnet FUNCTIONS

e Task-to-task communication
e Network resource access

- File transfer
- VFile access

e Network command terminal
e Down-line system loading/up-line system crash dump

e Down-line task loading/up-line task checkpointing/down-line
task overlaying :

e Network management

e Terminal communication
e Direct line access

e Routing

e Local area networks

e Multipoint

e Packetnet System Interface



>RUN RMT

HOST: WASH
CONNECTED TO “WASH,” SYSTEM TYPE = RSX-11M
>HELLO CHARLES —_—

>PASSWORD: (NOT ECHOED)

RSX-11M BL32 MULTI-USER SYSTEM

GOOD AFTERNOON
01-MAR-82 15:36 LOGGED ON TERMINAL HT3:

WELCOME TO SYSTEM “WASH" [RSX-11M V4.1, DECnet V4.0

>FOR ADD,ADD=ADD

>TKB ADD,ADD,ADD=ADD

>RUN ADD

TYPE TWO NUMBERS—M,N

522,628

THE SUM IS 1150 BOSTON::

HT3 - STOP :

SEXIT RMT COMMANDS ENTERED HERE

> <——— | OCAL NODE DENVER'S
PROMPT

DENVER: = —""CcOMMAND INPUT — 7% __ ___ — WASH::
MAND OUTPUT \

COMMANDS
PROCESSED
HERE

————

———————— = com

DALLAS.

DENVER AND WASH
ARE DECnet-RSX NODES.

LEGEND

—— PHYSICAL COMMUNICATION LINES
----LOGICAL LINK

MKVB84-1115

Figure 2 Network Command Terminal Usage

MIIAYIAO XSy-39UDdQ
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OTHER NETWORK
NODES AND LINES

SET EXECUTOR NODE BARNEY
LOAD NODE LOADME HOST BOB

NODE
LOADME

TARGET
NODE

)

2$§RATOR NODE 5

NODE BARNEY COMMAND

BEING NODE

LOADED EXECUTOR SYSTEM
NODE MANAGER

TK-4781

Figure 3 Down-Line System Loading Using
Network Management (NCP Interface)
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DECnet LAYERS AND PROTOCOLS

Layers are defined in the DNA

Each laver is responsible for certain functions 1logically
different from those supported by another layer

Layers communicate across a network by exchanging messages
according to the rules specified by a corresponding
protocol

Protocol is a set of formal rules representing a layer's
logic and communication

Protocol is transparent across a network

Implementation of a layer, as described by a particular
protocol, is logically transparent in a network

Currently defined layers and corresponding protocols:

- User Layer -- User-written protocol

- Network Management Layer -- NICE protocol
- Network Applications Layer -- DAP protocol
- End Communications Layer -- ECL Protocol

- Routing Layer -- Routing protocol

- Data Link Layer —— DDCMP protocol

- Physical Link Layer



DECnet-RSX OVERVIEW

COMMUNICATION IN A NETWORK

e Horizontal communication -- Communication between the same
layers on different nodes (Figure 4)

It is defined by a protocol's rules
It is transparent across a. network

Protocol exchanges with control messages on a
time/event basis

® Vertical communication -- Communication between different
layers at the same node (Figure 5)

It is dependent on implementation

R
Data from the higher layer are¢ "enveloped"™ by control
information £from the lower layer(s) before leaving the
source node and "deenveloped” on the destination node

(Figures 6 and 7) / -

/
—— i

19



NODE 1
MODULES

DECnet-RSX OVERVIEW

PROTOCOLS

NODE 2
MODULES

USER PROGRAM e

= USER LAYER

USER-DEFINED PROTOCOL

USER PROGRAM

NETWORK MANAGEMENT LAYER

NETWORK NETWORK INFORMATION AND NETWORK
MANAGEMENT CONTROL EXCHANGE . MANAGEMENT
MODULE PROTOCOL (NICE) MODULE

T NETWORK APPLICATION LAYER

NETWORK FILE FILE ACCESS

ACCESS ROUTINES |e DATA ACCESS PROTOCOL (DAP) LISTENER

{NFARS) (FAL)

END COMMUNICATIONS/
SESSION CONTROL LAYER
ECL MODULE END COMM PROTOCOL (ECL) ECL MODULE
ROUTING LAYER
ROUTING ROUTING
MDOULE ROUTING PROTOCOL | VODULE
PACKETNET SYSTEM INTERFACE
X.25 MODULE X.25 PROTOCOL X.25 MODULE

y

{LEVEL 3 & LEVEL 2)

DATA LINK LAYER
DIGITAL DATA

DDCMP MODULE

COMMUNICATIONS MESSAGE
PROTOCOL (DDCMP)

DDCMP MODULE

DEVICE

PHYSICAL LINK LAYER

ELECTRICAL SIGNALS

CONTROLLER [T

DEVICE -
CONTROLLER

Figure 4

I

PHYSICAL CONNECTION
BETWEEN NODE 1 AND

COMM LINES THAT FORMI

NODE 2 |

11

MKV84-0986

Horizontal Communication in a Network
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© AuserprocRam
COMMUNICATING
WITH A REMOTE

THE NETWORK CONTROL
PROGRAM, WHICH ALLOWS
MANAGER/OPERATOR TO

A USER PROGRAM
COMMUNICATING
WITH A REMOTE

A USER PROGRAM
ACCESSING REMOTE

° A USER PROGRAM
COMMUNICATING
WITH A REMOTE

PROGRAM ON AN MONITOR/CONTAOL FILES VIA DEChet
ADJACENT NODE NETWORK ACTIVITY VIA ;?:.0&5"“;“?;"‘\ &Pt ;zoc\s{nm VIAPSI
VIA DLX DECnet & PSI L
N N\ /. N / N\
N Ay 7/ N 7/ N / N
USER USER USER USER
USER PROGRAM NcP PROGRAM PROGRAM PROGRAM
HAvER o onTY o 9 0
NETWORK NETWORK
MANAGEMENT MANAGEMENT
LAYER ROUTINES
NETWORK REMOTE FILE
APPLICATION ACCESS
LAYER ROUTINES
SESSION CONTROL ECL
ECL LAYER MODULE 3L
ROUTING ROUTING
LAYER MODULE
I 3
PACKETNET DATA LINK MAPPING
SYSTEM X.25 MODULE
INTERFACE LEVEL3
LAYER
[
DATA LINK ETHERNET DOCMP .25 MODULE
LAYER MODULE MODULE LEVEL 2
e AL DEUNA LINE A's LINE 8's LINE C's
CAYER CONTROLLER CONTROLLER CONTROLLER CONTROLLER
COMMUNICATIONS
FACILITIES .
LINE A LINE 8 LINE
(E.G., A TELEPHONE LINE) {E.G, ACABLE}  (E.G., TELEPHONE LINE TO PPSN)

Figure 5 Vertical Communication on

12
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a Network Node
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L]
USER
LAYER USER DATA
e e ]

NETWORK NA
APPLICATION NEADER | USER DATA
LAYER (NA)
SESSION CONTROL/ECL

ROUTING| NA
{EcL) HOEADER HEADER | USER DATA
ROUTING ROUTING{ ECL NA
LAYER (XPT) HEADER | HEADER| HEADER | USER DATA

DATA i
PACKETNET LINK psiL3  |RouTING| ECL NA PSI L3
SYSTEM INTERFACE MAPPING HEADER | HEADER | HEADER | HEADER | USER DATA HEADER | USER DATA
{PSI) LEVEL 3 (L3)
CAYER (OBCMP) poeMP [ cenparalel [oocme Jrouringlece — [na usernatale] [rsitz [rsiia [rouringfecy NA senoarala] fesiez fesia [ Ta
PSI LEVEL 2 (L2) HEADER S| |HEADER|HEADER | HEADER|HEADER &S| |Heaper| HEADER|HEADER | HEADER| HEADER| Y ATAIZ] [HEADER| HEADER] b
j i
PHYSICAL
LINK
LAYER
MKVE4-1118

Figure 6 Enveloplng User Data by Protocols
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S\[)ATA LINK CONTROL ADDED IN

DATA LINK LAYER NODE 1

NODE 1 NODE 2 NODE 3
r Y r ™ | r ™
DATA FROM USER
1S ENVELOPED IN
PACKET HEADER
INFORMATION AS IT
&S\fféR DATA | pASSES THROUGH DATA
LAYERS TO THE
ROUTING LAYER I
‘ HEADER INFORMATION
NETWORK
REMDVED AS DATA PASSES
DATA
APPLICATION DATA THROUGH LAYERS TO THE
LAY USER LAYER
A
S ‘
o &g F
EEMMUN'CAT'ONS DATA ROUTING LAYER RECEIVES PACKET DATA
YER FROM DATA LINK LAYER AND SENDS
1T TO NODE 3 \
o ____ A I T A I A ]
ROUTING ROUTING ROUTING DATA ROUTING DATA
LAYER HEADER DATA HEADER HEADER
A A
__________ —————, e e e e e e e e e e ]
\ HEADERS AND DATA HEADERS AND DATA
SENT FROM NODE 1 SENT FROM NODE 2
DATA  |DATA ROUTING TO NODE 2 TO NODE 3 DATA ROUTING
LINK LINK PACKET DATA CRC »| LINK PACKET DATA CRC
LAYER |CONTROL | HEADER CONTROL | HEADER

DATA LINK CONTROL
ADDED IN DATA LINK
LAYER, NODE 2

DATA LINK CONTROL
REMOVED IN DATA LINK
LAYER, NODE 2

\DATA LINK CONTROL REMOVED/[

IN DATA LINK LAYER, NODE 3

MKVB4-1117

Figure 7 Data Flow from Node 1 to Node 3
(DECnet Portion of the Network)

MIIAYIAO XSH-3I3UDJQ
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DECnet INTERFACES

e User Interface (task-to-task communications, RMS)

e Network Interface (routing, multipoint, Ethernet)

User Interface

e Logical link by using the End Communications Layer
e Virtual circuit by using PSI
e Direct line access by using DLX facility

@ User has full control over this interface

Network Interface

e User must be logged in under a privileged

Identification Code (UIC) to access this interface

e It is primarily controlled by a network

15
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USER

ECL
XPT
pocmMpP
HRDW.

DECnet

HRDW.
DDCMmP
XPT

ECL

DECnet

USER

DECnet-RSX OVERVIEW

NODE ALICE NODE BOB
PSI PSI
" —t——
(] o~ X i o~N [y}
@ o 2 32 o
> 22 PSN VIRTUAL 2 > >
USER wowE clirculIT T Y 3 USER
o—0] e oce ¢
A i -7 4= ®
7
I ' // '
| PAD
oce; .~ .
./ \
Ve
HRDW. NODE CHARLIE
IAL-
| DECnet PSI LEVEL 2 DIAL-uP
] LEVEL 3
: LOGICAL LINK
| USER F
|
T N
USER O E &2 ., DECnet
w X 8 2 \\ N ]
NODE DOUG acT \\ ~N ~ NODE EUGENE
~ N
| DEChnet < .
N
|| <
N
——
— NODE FRANK
B c
| - G
D O v o e ©)
USER x & s & X USER z ¢ k-3 USER
a 3 a 2% 32 8 2%
a < a8 c 8
a T I o I a
———— | —— e —
DLX DLX DECnet
TK8490
Figure 8 Task Interaction in a Network

16
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Logical Link

Virtual path between two user processes (tasks) 1in the
network

e It is logically full-duplex

e Flow control is provided by the ECL layer

e User creates and accesses the logical link using a set of
DECnet calls

e Usually more than one logical link can be created in a user
process (task)

Virtual Circuit -

e Virtual path between two wuser processes (tasks) in the
network :

e It is logically full-duplex

e Flow control is provided by the PSI layer

e User creates and accesses a virtual circuit using a set of
PSI calls

e Usually more than one virtual circuit . can " be

created/activated in a user process (task)

Direct Line Access

It can be used in communications only between adjacent
nodes

Usually it is used for some specific applications
(down-line system loading, loopback testing, and so on)

User interface is simple, not sophisticated

17



DECnet-RSX OVERVIEW

-Notes on Figure 8

1.

Consider six nodes -- Alice, Bob, Charlie, Doug, Eugene,
and Frank:

e Nodes Alice and Charlie are DECnet and PSI nodes

e Bob is PSI node only .

o Doug and Eugene are DECnet nodes only

e Frank is DLX node only
Consider the following ten tasks (processes) -- A, B, C,

b, E, F, G, H, I, and J:

and D -- node Alice
and I -- node Doug
and G -- node Eugene

and H -- node Bob
-—- node Charlie
-- node Frank

o0 0000
G"mEmOwy

A task can have more than one logical link and/or wvirtual
circuit active at the same time (Notes 4 and 5).

Tasks with active logical links (DECnet):
e A (node Alice) &> B (node Doug)

e A (node Alice) &> C (node Eugene)
e F (node Charlie) <€ G (node Eugene)

Tasks with active virtual circuits (PSI):

e F (node Charlie) & E (node Bob)
e D (node Alice) ¢—> E (node Bob)

Tasks I (node Doug) and J (node Frank) are DLX-only tasks.

Task H (node Bob) 1is not a network task; the user
accesses it by using the PAD facility.

18
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DECnet-RSX OVERVIEW

Data Circuit Terminating Equipment (DCE) ; Packet
Assembler/Deassembler (PAD) facility.

PAD allows the start/stop terminal to access the remote
computer by using the Public Packet Switching Network
(PPSN).

For connections that go by using the PPSN, the user 1is
paying for the number of packets (amount of data) being
transferred. For «connections that go by using the
telephone network, the wuser 1is paying for distance and
time.

19
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v Logical Link Addressing

NODE ALICE NODE CHARLIE
ECL ECL
LOCAL PORT | REMOTE PORT LOCAL PORT | REMOTE PORT
ADDRESS ADDRESS ADDRESS ADDRESS
®<: 123456 314518 (P~ 097180 031547
216030 503119
NODE DOUG NODE EUGENE
ECL ECL
LOCAL PORT | REMOTE PORT LOCAL PORT | REMOTE PORT
ADDRESS ADDRESS ADDRESS ADDRESS
314518 123456 ©)—={ 503119 216030 e
G)—={ 031547 097180 e
TK-8488
Figure 9 Details of Logical Link Addressing
Notes on Figure 9

1. The names of the nodes and tasks correspond to the names
in Figure 8.

2. The logical link 1is 1identified by two port addresses
assigned by ECLs during the establishing logical link
procedure.

3.

Each port address is 16 bits long, so each logical link is
identified by 32 bits. ’

20
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Virtual Circuit Addressing

NODE ALICE NODE BOB
PSI oTe|oce  bce loTe PSI
LOCAL PORT |L0cAL LoaicaL) | | liocaL togicat| LocaL porT
ADDRESS CHANNEL # | | CHANNEL # ADDRESS
@—- 211154 16 - — 3 160110
i . 5 300012
| NODE CHARLIE
LEGEND: DCE |DTE PSI
DTE — DATA TERMINAL EQUIPMENT LOCAL LOGICAL| LOCAL PORT
DCE — DATA CIRCUIT TERMINATING | |cHANNEL # ADDRESS
EQUIPMENT ” 01316

Figure 10 Details of Virtual Circuit Addressing

Notes on Figure 10

The names of the nodes and tasks correspond to

number before sending a packet to a local DCE.

1.
in Figure 8.

2.

3.
a logical channel
remote DTE;

4.

number

Numbers (LCNs) at each end.

21

and gives
the remote DTE then allocates a port.

The virtual circuit is identified by the

Logical

the

TK-8489

The initiating side allocates a port and a logical channel

When the packet arrives to a remote DCE, the DCE allocates
the packet to the

Channel

names
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Typical DECnet Calls for a Logical Link
e Requesting a logical link
® Receiving a logical link request
e Accepting or rejecting a logical link request
e Sending data
e Receiving data
e Sending interrupt data
e Receiving interrupt data

e Terminating a logical 1link

- Typical PSI Calls for a Virtual Circuit
e Requesting a virtual circuit
® Receiving a virtual circuit request
® Accepting or rejécting a virtual circuit request
e Sending data
® Receiving data
e Sending interrupt data
® Receiving interrupt data
e Terminating a virtual circuit

® Resetting a virtual circuit

Typical DLX Calls
e Controlling the line (open, close, hangup)
e Sending a message

e Receiving a message

22
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USER MODULE e USER LAYER

ﬂ‘.lmg;-w-

NETWORK MANAGEMENT MODULE  NETWORK

} MANAGEMENT LAYER

NETWORK
NETWORK APPLICATION MODULE APPLICATION LAYER
1
SESSION CONTROL MODULE SESSION CONTROL LAYER

END COMMUNICATIONS

ECL MODULE LAYER
XPT MODULE ROUTING LAYER

! PACKETNET

X.25 MODULE (LEVEL 3) SYSTEM
INTERFACE
A A

DATA LINK MODULES DATA LINK LAYER
PHYSICAL LINK MODULES PHYSICAL LINK LAYER

TK-8484
Figure 11 Network Management Interface

r

!
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EﬁECU‘rOR NODE

®

USING NICE MESSAGES SENT OVER

A LOGICAL LINK. NETWORK MANAGEMENT
MODULES IN THE COMMAND NODE
FORWARD THE REQUEST TO THE EXECUTOR.

NETWORK
MANAGEMENT
MODULES

®

USING MOP, THE EXECUTOR

SHIPS THE LOAD FILE TO THE
TARGET NODE. THIS COMPLETES
THE DOWN-LINE LOAD.

NETWORK
MANAGEMENT
MODULES

)

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

TK4791

Figure 12 Down-Line Loading Initiated by a Command Node
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NODE BOS

HOST: RSX DECnet/PSI
(HLDTAB.MAC FiLE CONTAINING HTASK$ TLK)

NODE STET
SATELLITE: RSX-11S

T\

TERMINAL USER INPUT:
>RUN TLK

y TK-8487

Figure 13 Down-Line Task Loading

26
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ROUTING
Types of Nodes

Routing IV node -- A Phase IV node that allows for packets
to be routed through its lines (route-through traffic); it
communicates with a node of any type. oo vt

Nonrouting IV node -- A Phase IV node that has -only one
physical line that connects it to the network; it does not
allow for route-through traffic. It communicates with a
routing or nonrouting node. e

Routing III node -- A Phase III node that allows for
packets to be routed through 1its 1lines (route-through
traffic); it communicates with up toz=#M nodes of any
type. This node cannot be located on an Ethernet.

Nonrouting III node -- A Phase III node that has only one
physical line that —connects it to the network; it
communicates with routing or nonrouting nodes whose node
addresses are below 8 .25%This node cannot be located on an
Ethernet.

Figure 14 presents a possible topology for a DECnet network.

27
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LEGEND:

_—

() =rouTING NODE O = NONROUTING NODE  /\ ‘= PHASE 11 NODE

TK-4797

Figure 14 Example of a Network Routing Topology
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- Routing Terminology

Cost is used in the routing algorithm to determine the best
for a packet. The transport routes packets on the path of

path

Hop -- The logical distance between two adjacent nodes

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

Path length -— The sum of hops along the path
Cost -- An arbltrary 1nteger value ass1gned to a ckrcu1t

.~ - . ,k’\-«n - S

Path cost —- The sum of costs along the path

Reachable node -- The destination node to which a usable

path exists in a network

least cost, even if it is not the path with the fewest hops.

29
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LEGEND:
PHYSICAL LINE

E = CIRCUIT COST

@——.-@ = HoP

NODE A WANTS TO SEND A PACKET TO NODE D. THERE ARE THREE POSSIBLE PATHS.

NODE

PATH COST PATH LENGTH

@TO' O@ @m@ El+2+E]=7 3 HOPS
@TO’ @ 2]+[7]=9 2 HOPS
@TO, 0®, @TO@, @TO@ 2]+[3]+[e]+[2]= 1 4 HOPS

*7 1S THE LOWEST PATH COST. NODE A THEREFORE ROUTES THE PACKET TO NODE D VIA THIS PATH.

TK4784

Figure 15 Routing Terms
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MULTIPOINT CAPABILITIES

A multipoint line is a single communications line connected to
more than two nodes. (A line connecting only two nodes is a
point-to-point line.)

v

CIRCUIT DMC-0
SFR LINE DMC-0 DAL
POINT-TO-POINT CONNECTION
LINE DMP-0
NYe CIRCUITDMPOO CIRCUITDMPO.T O
CONTROL
NODE |
LINE DMV-0 LINE DMP-0
CIRCUIT DMV-0 CIRCUIT DMP-0
MAN BKL
TRIBUTARY 1 TRIBUTARY 2

MULTIPOINT CONNECTION

TK-8483

Figure 16 Circuits and Lines
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ETHERNET

Ethernet 1is a local area network that provides a
communications facility for high-speed data exchange among
computers and other digital devices located within a moderately
sized geographic area. It is intended primarily for use in such
areas as office automation, distributed data processing, terminal
access, and other situations requiring economical connection to a
local communication medium carrying traffic at high-peak data
rates.

TRANSCEIVER CABLE
»

M

NODE

TRANSCHVER-\\

1

SEGMENT 1

:]SEGMENT 2

LOCAL
REPEATER

3

:r___‘

|

l SEGMENT 3

]
Il L1 1 } bl
= J

=y
| COAXIAL

CABLE

1 ' //’; ]

C

REMOTE
POINT-TO-PO
nereaten || ronnroront . O
: _L_r\
i) {[J secment s
SEGMENT4E]—
—1
—{]
' —
[ ] a b

TK-8817

Figure 17 Typical Large-Scale Ethernet Configuration
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'EXERCISES

1. Match the available network features to an appropriate
product. Each item may be used once, more than once, or not

at all.
Features Products
a. Ethernet 1. DECnet-11M,

, Version 4.1
b. Down-line system loading
(host) 2. DECnet-11M-PLUS,
Version 2.1
c. Network management
3. DECnet-11S,
d. Task-to-task communication Version 4.1

e. Direct line access 4., RSX-11M PSI,

Version 2.0

f. Network command terminal :
5. RSX-11M-PLUS PSI,

g. Remote task control Version 2.0

h. Remote file access

i. Multipoint

j. Terminal communication

k. Rémote terminal access via
X. 25 network

1. PFile transfer

m. PSN access via X.25

n. Down-line system loading
(satellite)

33
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2. Select the best answers for the following statements.
1. The Ethernet Local Area Network is supported under:
a. Phase III DECnet
b. Version 2.8 of PSI
c. Phase III and IV implementations of DECnet

d. None of the above

2, Down-line system loading is used with:
a. The Packetnet System Interface
b. The RSX-11S operating system
c. The communications server product

d. Micro PDP-11 systems

3. The DECnet-RSX product is considered a:
a. Layered product
b. Part of the RSX-1l1l operating system
c. Separate operéting system

d. All of the above

34



DECnet-RSX OVERVIEW

' SOLUTIONS

1.

Match the available network features
product. Each item may be used once, more than once, or not

-at all.
Features
a. Ethernet 1;2,3
b. Down-line system loading
(host) 1,2
c. Network management 1,2,3,4,5.
d. Task-to-task communicatioh,1,2,3,4.i
e. Direct line access ]1;2;3
f. Network command terminal 1,2,3.
g. Remoté task control 1,2,3.
h. Remote file access 1,2,3
i, Multipoint 1,2,3
j. Terminal communication 1,2,3.
k. Remote terminal access via
X. 25 network 4,5
1. File transfer 1,2,3
m. PSN access via X.25 4,5
n. Down-line system loading

(satellite) 3.

36

to

an appropriate

Products

1., DECnet-11M,
Version 4.1

2. DECnet-11M-PLUS,
Version 2.1

3. DECnet-11S,
Version 4.1

4. RSX-11M PSI,
Version 2.0

5. RSX-11M-PLUS PSI,

Version 2.0



DECnet-RSX OVERVIEW

2. Select the best answers for the following statements.

1. The

a.

b.

C.

A.

Ethernet Local Area Network is supported under:
Phase III DECnet

Version 2.0 of PSI

Phase III and IV implementations of DECnet

None of the above

2. Down-line system loading is used with:

a.

®

©

d.

The Packetnet System Interface
The RSX-11lS operating system

The communications server product

Micro PDP-11 systems

DECnet-RSX product is considered a:
Layered product

Part of the RSX-1l1l operating system
Separate operating system

All of the above

37
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4, A DECnet-RSX node can exist in the following

configurations:
a. DECnet only
b. PSI only

c. DECnet and PSI

~ 2ll of the above

5. When user data from a DECnet task is sent over the PPSN,
the following headers will be in the packet:

~ ECL header

b. DDCMP header

»<:>- X. 25 Level 3
~ Réuting header

38



CONTENTS

"INTRODUCTION . & 4 « o e o o o o o s o o s o o o o o o o «
OBJECTIVES v & « & & o o o o o o o o o o o o o o o o o o o o o
RESOURCES. . & ¢ ¢ o o o o o o o o o o s o o s o o s o o @
UTILITIES. &« & « « o o o o o o o o o o =
Terminal Communications (TLK) Utility . « o ¢ ¢ o o o o o o &«
Modes of OperatioN.: « v o o o o o o o o o o o o o o o o o« o &
Video Screen Dialogue . . ¢ v v ¢ ¢« o« ¢ o o o o o o o o o o
Command File SUPPOTrt. v o o o o o o o s o o o o o o o o o o
Command SWIitchesS. ¢+ & ¢« v o ¢ ¢ ¢ o o o o o o s o o o
Exit with Status. . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o
TLK ComponentS. o « ¢ ¢ ¢ o « o o o o o o o s s o o s o o o
Network File Transfer (NFT) Utility o ¢« ¢« ¢ &« ¢ ¢ ¢ o o o« &
NFT ExampleS. o ¢ ¢ & o o ¢ o o o o o o o s o o o o o «
Node Specification. . . ¢ ¢ & ¢ ¢ ¢ o ¢ ¢« ¢ o o o o o @
Access Control InformationN. « « ¢ ¢ o o« o o o o o o » o o« « o12
File Specification. . . ¢ & ¢ ¢ ¢ ¢ ¢« o o o o o o o o o o« o« 13
Foreign FileS . « ¢« ¢ 4« o o o o o o o o e.2 o o o o o « « « 217
WildcardsS . o o« o o o o o o o o o o o o o o o s o o o o « o 18
File Transfer TYPES « o o o o o o s o o o o o o o o o o o o «19
Command SwitCheS. . ¢ ¢ ¢ o ¢ ¢ o o o o o o o o o o o o o « 20
Exit with StatuUsS. ¢ ¢ ¢ ¢ o ¢ o o o o o o o o o s o o o o o« 222
NFT COMPONENtS. + o o o o o s o o o o o o o o o o o o o o o 23
File Transfer Spooler (FTS) Utility . ¢ ¢« ¢ ¢ ¢ ¢ o o o o« « 224
FTS FEAtUIES.: v & o o o o o o o o o o o o o o o o o o o o o« 25
Command Switches. . . . . .26

WOONMNNWWWNDN K

.

L) L[]

. .

L] [ ] L]

b et et
N S

L
[]
.
.
.
L]
.
.
L]
L
.

L]
.
.

L]

L]

Function Codes (/LI SWIitcCh) i & ¢ ¢ ¢ o o o o o o o o o« o« « .28
Completicon Return (/L0 Switch). ¢ ¢ ¢ ¢ ¢ o o o o o o o o & 229

FTS ComponentS. « o« o o o o « o o s o o o o o s o o o o o o+ 30
Network Command Terminal (RMT) Utility. . . ¢« ¢« ¢« ¢« ¢ o« « o« .31
RMT FeatUres . ¢« o ¢ o o ¢ o o o o o o o o o o o o o« o « 31
RMT ComponentsS. ¢« ¢« ¢ o o« o o o o o o o o o s o o o o o o o 35
‘PROGRAMMING. . +. & o o o o o o o o o s o s o o o o s o o o o o 236
Key ConceptS. o« o ¢ o o o o o o o o s o s s o o o o o o o o« 36
DECnet-RSX Intertask Programming Concepts . « ¢« o« « « o « o« 37
Assigning Logical Unit Numbers. . « o « ¢« &« o« « o« « o o« o o 37
Establishing an Active Network Task . . . . ¢ ¢ ¢ ¢ ¢ « « « .39
Building a Connect BloCK. o & ¢ ¢ o o« « o o « o o o « o o o« 39
Destination Descriptor. . o « « o &« o o o o o o o o o« o o« « 39
Source DesScCriptor « v & v & ¢ o ¢ o o o o o o o o o o o o« o 42
Access Control Information. « « ¢« ¢ o ¢ o ¢« « o o o« o« « « o 42
Optional Data MeSSageS. « 4+ « & + o o o o o o o o o o o« o o« 43
Establishing a Logical Link . . ¢« & v ¢« ¢ ¢ ¢ ¢ & o« « o« « o« 243
Getting Data from the Network Data Queue. . . . « . « . . . .44
Sending and Receiving MessagesS. . . « + « « o o« o « o« o+ o« o« 45
Sending Interrupt MeSSageS. . « o« « o+ s o« o « o « o o« o o+ o« .46
Terminating Activity on a Logical Link. « « « « ¢« &« ¢« « .« o .47
Closing a Network Connection. . . + ¢ &« o« o« ¢ « « o o o+ o« o .48
Notes on MACRO-11 Programming . . . . « ¢ ¢ ¢« & ¢ & & o « o 453

iii



Notes on FORTRAN 77, COBOL,
Remote File Access. . . . .
Notes on Remote File Access
Remote Task Control . . . .
Notes on Remote Task Contro
Direct Line AccessS. « « « o
Notes on Direct Line Access
APPENDIX - Programs. . . . .
EXERCISES#N. . . ¢ ¢ ¢ ¢ o o o
SOLUTIONS. ¢ ¢ & o o o o s o
LAB EXERCISES. . « . . & e o
SOLUTIONS TO LAB EXERCISES . o

and BASIC-PLUS-2 Programming. .

Programming . . . . . . .
1 Programming. . . . . . .

L) . . L] L] . . 3 . . . . 3

Programming . . . . . . .

.55
.56

57

.58
.58
.59

60
61

.75
.76
77

78

1 TLK Usage in Video Screen Dialogue Mode . . . . . . . . . . 5
2 TLK Utility Components. « ¢« o o o o« o o o o o o o o o o « « 9
3 NFT Utility ComponentS. . « + o o o o « o s o o o o « o o +23
4 FTS COmMPONENtS.: v « o o o o s o o o s o o o s o o o s o o 30
5 RMT ComponentS. o o o 4 o o o o o o o o o o o o o o o o o« &35
TABLES

1 Summary of DECnet-RSX NFT File Descriptor Faults. . . . . .14
2 Summary of NFT Switches . ¢ ¢ ¢ & ¢ ¢ ¢ ¢ ¢« o o o o o o » 20
3 Summary of FTS Switches . . « ¢ & ¢ & ¢ ¢ ¢ ¢ o ¢ o o « & 26
4 Summary of FTS Function Codes . . . e o e o o s+ s e + o 28
5 QIO Functions Supported for RMT on a Host c « s s s o o » 433
6 Object TYPES. v o o o o o s o s o o o o s o o o o o o o o 40
7 Verification Options. . « « & &« o & ¢ o o o o o o« o « « « .42
8 Task-to-Task Message FIlow . « « o ¢ o« o o o o o o« o« o o« « 249
9 Network Call Summary for Task-to-Task Communication . . . .50
19 Network Call Summary for Remote File Access . . +. « « « « +56
11 Network Call Summary for Remote Task Control. . . . . . . .58
12 Network Call Summary for Direct Line Access . . . « « . « .59
EXAMPLES

1 TLK Usage in Single Message Mode. . . « « ¢ o o o« ¢ o« & « « 3
2 TLK Usage in Dialogue Mode. . «. « « & =« « « o o o« » o o« » o 4
3 Executing the TLK Single Message Command File . . . . . . . 6
4 Executing the TLK Dialogue Command File . . . . . . . . . . 7
5 Single-File Transfer. . . « o « o« o o o o o o o« o o o o« o 11
6 Single-File Transfer Using a Foreign File . . . . . . . . .11
7 Multiple-File Transfer Using Wildcards. . . . e e o o W11
8 U51ng the /EX Switch for Executing a Command F11e e o .« o W11

iv



10
11

1
14

13
14
15

1
4

17

.

4L

19
20
21
22
23

24
25
26
27

Using a Command File Containing the NFT Command . .
One-File Transfer Using a Foreign File. . . . . . .

File Transfer Using Wildcards

. . L] . . . L] . . . .

File Transfer with Concatenation. . « . ¢« « ¢« « « &

Multiple-File Transfer. . . .

Simple Transfer Request from a Remote Node.

Print User Requests Involving
Using the /LO Switch. . . . .
Remote—-to-Remote Transfer . .
FTSSYS.LOG File . . . . « « .
Invoking and Running RMT. . .
CTRL/C Handling by RMT. . . .
Exit from the RMT Session . .
Declaring a Task as a Network

. . . . . .

a Specified Node. . .

- - - . - - L] L - L] L]

Object and Turning on

Access Verification for that Object . . . . . . . .

Macro Types for Programming .
Task-to-Task Communication. .
Remote Task Control . . . . .
Remote File Access. . . . . .

.11
.17
.18
.19
.19
.19
.25
.25
.29
.25

-+ 30

.31
.32

.32

.42
.53
.61
.66
.69



vnnet—XKoX UbEK LINIUZERIFACE "

INTRODUCTION

This module presents the user interface in detail.

The user interface for DECnet includes a set of utilities and
programming facilities. Each utility described in this module is
implemented as a pair of tasks (requester and server) that
communicate by using a 1logical 1link. Any server task must be
installed on the remote node. before a requester can actually
access it.

The utilities discussed in this module are:

e¢ Terminal Communications (TLK) Utility -- Allows the user to
send single messages and text files to a remote terminal.

e Network File Transfer (NFT) Utility -- Provides functions
such as accessing a directory located on a remote node,
transferring files between nodes, executing a command file
on a remote node, and so on.

e File Transfer Spooler (FTS) Utility -- Spools NFT-like
requests to a 1local RSX-11 queue manager. The queue
manager is responsible for giving such a network job to an
FTS despooler, which establishes a logical link to a remote
file access server.

¢ Remote Command Terminal (RMT) Utility -- Logically accesses
the remote DECnet-l11lM/M-PLUS node as a terminal user.

Programming facilities for DECnet include:

e Task-to-task communication -- A user creates his own
requester and server tasks that establish a logical 1link to
one another. Such a facility is also available for PSI
(tasks create a virtual circuit rather than a logical 1link)
and DLX (two tasks communicate with each other through a
preassigned physical 1line). :

e Remote file access -- A user creates only a requester task
to communicate by wusing a logical link with the standard
remote file access server.

¢ Remote task control -- A user writes a requester task to
establish a logical link to a standard task control server.
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DECnet-RSX USER INTERFACE

OBJECTIVES

To be successful with the user interface, the user must be

able to:

.~

Use the command syntax for TLK, NFT, FTS, and RMT fluently.

Identify key concepts for task-to-task communication
programming for logical links and virtual circuits.

List the languages supported for the interface.

Interpret the programming examples in the reference
literature.

Program simple requester and server tasks for task-to-task
communication over a logical link.

RESOURCES

l.
2.

DECnet-RSX Guide to User Utilities

DEChet Programmer's Reference Manual




Video Screen Dialogue

To support the TLK video screen, the IO.WBT,IO.RPR and 1IO.ATA
terminal functions must all be supported by your target system.
The video mode option need not be supported by the target node;
the messages appear on the remote terminal like a normal dialogue
session.

SCREEN 1A NODE 1 _ SCREEN 2A NODE 2

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

[ <TLK> DIALOGUE WITH NODE1 TT3

<TLK> DIALOGUE WITH NODE2 TT4

HELLO NODE2, ANY MESSAGES FOR US TODAY?

SCREEN 1B NODE 1 SCREEN 2B NODE 2

HELLO NODE?2, ANY MESSAGES FOR US TODAY? YES, WE NEED ZEBRA FILES.

IF SO LET US KNOW,

[ <TLK> DIALOGUE WiTH NODE1 TT3

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

<TLK> DIALOGUE WITH NODE2 TT4
YES, WE NEED ZEBRA FILES.

TK8502

Figure 1 TLK Usage in Video Screen Dialogue Mode
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Command File Support

In Example 3:

o The contents of TAPMOU.CMD are displayed on the 1local
terminal if the Trace Switch (/TR) is specified.

e Indirect command files are not supported by DECnet/S.

>TLK @TAPMOU/TR

TLK> NODEA::TT2: 'MOUNT A DECTAPE PLEASE.
TLK> TT4: 'THIS IS A LOCAL MESSAGE.
TLK> NODEB:: 'TO NODEB'S CONSOLE TERMINAL.

Example 3 Executing the TLK Single Message Command File
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In Example 4:

TLK allows you to execute two types of command files for
dialogue mode messages:

- Command files that contain the actual list of dialogue
messages

- Command files that execute other command files

If a command file uses dialogue mode; dialogue mode is

-nonvideo regardless of the terminal type.

File DISTLIS.CMD contains the lines:

NODER: :TT3:
@NOVACAN,CMD

File NOVACAN.CMD contains the messages:
ALL MORNING FLIGHTS TO MULGRAVE,

NOVA SCOTIA HAVE BEEN CANCELED

CALL OUR CANADIAN OFFICE AFTER

6 P.M. TO OBTAIN INFORMATION ON
TOMORROW'S FLIGHTS.

When executing DISTLIS.CMD, NOVACAN.CMD is also executed.

Example 4 Executing the TLK Dialogue Command File
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Command Switches

TLK allows you to specify /TR for displaying the contents of a
command file on the local terminal (Example 4). )

Exit with Status

TLK exits with a status code that may be wuseful 1in these
circumstances:

¢ An indirect command file
e A batch stream job (for RSX-11M-PLUS systems only)

e When spawned by a parent task or connected to a parent task

There are two exit status codes that TLK can issue:
Status Code

TLK exited ’ 1 (EXSsUC)
without error

TLK exited 2 (EXSERR)
with an error

NOTE
If any command in an indirect command file
fails, an exit with a status code 2 (EXSERR)
is issued when TLK exits.

You can test the status code returned by TLK and, on the basis
of the results, specify alternative procedures.
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TLK Components

NODE A | NODE B
-p LOGICAL LINK. @
NODE C //@
LOGICAL
TLK LINK

LEGEND: TLK — TERMINAL COMMUNICATION REQUEST TASK
LSN — TERMINAL COMMUNICATION SERVER TASK {OBJECT 16)

TK-8503

Figure 2 TLK Utility Components
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Network File Transfer (NFT) Utility

e NFT features

Transfer files between two nodes

Delete files on a remote node

Execute command files stored on a remote node

Transfer local command files to a remote node for
submission to the remote command file processor or
batch system for execution and subsequent deletion

List remote node directories

Spool files to a line printer

Append files to an existing file

Rename a file

Change a file's protection status

e Node specification

e File specification

Defaults
Foreign files

Wildcards

e File transfer types

Single-file transfer
File transfer with concatenation
Multiple-file transfer

e Command switches

e Exit with status
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NFT Exairiples

Examples 5 through 9 are explained individually on
following pages:

NFT> NODEX/[200, 30] /DECNET/10: :DT@: [40, 186IMAGIC.MAC; 3=-
NFT> NODEY"DECNET DEMO" ::SY@: [DDPJMYSTIC.MAC;2

Example 5 Single-File Transfer

NFT> FAL.LOG=BERGIL/MIL/RITCH::"MILSDISK:FAL.LOG;2"

Example 6 Single-File Transfer Using a Foreign File

eyT A
XL

NFT>'ELROND/FOO/BAR::DBQ:[lﬂ@,l]=DMl:[*,lﬂ]FILég.MAC

Example 7 Multiple-File Transfer Using Wildcards

NFT> WASH::DB#@: [200, 200 INAMES.CMD/EX

Example 8 Using the /EX Switch for Executing a Command File

>NFT @filename

Example 9 Using a Command File Containing the NFT Command

R LA S G N 7/ - k

o s U

SR S . X TN IR

T

11
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- Node Specification
A node specification consists of the name of the node and
optional access control information for that node, followed by two
colons:

nodenamef{access control]::

Access Control Information
Access control information consists of three
position-dependent fields appended to a node name and delimited by
slashes (/) or spaces ( ):
nodename/userid/passwd/[accnt]::
or

nodename"userid passwd [accnt]"::

where:

‘userid is a 1- to l6-character string identifying the
user at the remote system

passwd is a 1- to 8-character string password needed
to gain access to the remote file system

accnt is a 1- to l6-character string used to specify
an account at the remote system. This is an
optional parameter and only implemented on
systems with accounting installed.

Examples of valid node specifications appear as:
ELROND/[7, 7] /SECRET/WORD: :
SAM/5, 18/LEFT: :

BOSS/EVERY/ONE: :
HALDIR"DECNET FOO"::

12
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File Specification

t-RSX USER INTERFACE

e Defaults

e Foreign files

e Wildcards

NFT commands coperate on file descriptors that identify files
in the network. A file descriptor consists of a node
specification and a file specification. File descriptors are in
the form: :

[node specification::][file specification]

Depending upon its position 1in a command string, a file
specification is either a source or a destination file
specification. Furthermore, the node names define the file
specification as 1local or remote. Therefore, NFT files can fall

into four categories:

Local destination
Remote destination
Local source
Remote source .
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Table 1 Summary of DECnet-RSX NFT File
Descriptor Defaults
Field Conditions Default Value
nodename The file is the first or Local node name.
only file in the input list
or the output list.
The file is a subsequent Preceding node name
file in a given 1list. specified in the 1list
(including access
control information).
userid Userid is preassigned Userid value specified
using an alias node name. with the alias node
name.
A node name with access Value of userid given
control information is spec- for the node name.
ified to NFT using the
Default Switch (/DF).
passwd The passwd value is pre- Passwd value specified
assigned using an alias with the alias node
node name. name,
A node name with access Value of passwd given
control information is spec- for the node name.
ified to NFT using the /DF
switch.
acent The accounting number is Accnt value specified

preassigned using an alias
node name.

A node name with access
control information is

specified to NFT using

the /DF switch.

with the alias node
name,

Value of accnt given
for the node name.

14
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Table 1 Summary of DECnet-RSX NFT File
Descriptor Defaults (Cont)

Field Conditions Default Value
dev The file is the first or SY device associated
only file in an input list with the access control
or an output list associated given with the specified
with a particular node. node name. If no node
name is given, it defaults
to the user's current SY
device.
The file is a subsequent file Preceding device
in a given list, as previously specified in the list.
defined.
A device is specified to NFT Device specified in the
using the /DF switch. /DF command.
uic The file is the first or the Uic associated with the
only file in an input list or access control given
an output list associated with the specified node
with a particular node. name. If no node name
is given, it defaults
to the user's current
Uic.
filename The file is the first or None
only file in the input 1list.
The file is a subsequent file Preceding file name
in the input list. specified in the 1list.
The file is an output file. Name of the correspond-
ing input file.
type The file is the first or None

only file in the input list.

The file is a subsequent
file in the input list.

The file is an output file.

Previous type specified
in the list.

Type of corresponding
input file.
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Table 1 Summary of DECnet-RSX NFT File
Descriptor Defaults (Cont)

Field Conditions Default Value

ver The version number is Highest version of
omitted for any input file. file.
The version number is If a file name or type
omitted for any output file. was specified for the

output file, the
highest version number
is used.

If no file name or type
was specified for the
output file, the

version number of the
corresponding input file
is used.

16
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Foreign Files

Files that reside on non-RSX nodes are referred to as foreign
files. Since foreign files must use syntax that is compatible
with the systems on which they are located, the file specification
should be enclosed 1in double quotes (" "). This directs NFT to
transmit the file specification to the foreign node without
checking its syntax or applying defaults for missing fields. Note
that using double quotes may also be used to override defaults.

For example, the following command line causes a file transfer
from a VAX node to the local node. You must specify an output
file name, since NFT does not decode the input file name when
surrounded by quotes.

NFT> ZOOK"RYAN FOOBAR" ::=NANOOK: :"SYS$SYSROOT: [SYSMGR JACCOUNT.DAT; 2"

Example 1¢ One-File Transfer Using a Foreign File

17
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Wildcards

An asterisk inserted in a field means that any wvalue is
accepted within that field. Allowable wildcard field specifiers
are listed.

In addition, NFT permits wildcard specifiers for part of a
field in the file name and file type, as defined:

l. An asterisk (*) in a portion of a field means that part of
the field can be replaced with any characters of any
length (including none). Examples are:

SOME*,TYP will accept:: SOME. TYP
SOMETHG. TYP
SOMEBODY. TYP
SOMEBZ. TYP

2. A percent sign (%) in a character position means that any
one character is accepted in that position (nulls are not
permitted). Examples are: :

MAIL%.MAI will accept: MAIL1.MAI
MAIL2.MATI
MATILX.MAI

IMVEI®%.TXT will accept: IMVII22,TXT

IMV2I 30@. TXT
IMV3I 45, TXT

NFT> ELROND/FOO/BAR::DBH:[l@ﬁ,l]=DMl:[*,lﬁ]FIL%%.MAC

Example 11 File Transfer Using Wildcards

18
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File Transfer Types

e Single-file transfers
e File transfer with concatenation

e Multiple-file transfer

NFT> NODEX/[200,30]/DECNET/10: :DR0@: [40, 10 ]MAGIC.MAC; 3=-
NFT> NODEY/200,106/PASME/18::5Y%: [30, 68 IMYSTIC.MAC;2

Example 12 Single-File Transfer

NFT> NODEA::DR1: [50,108]SUM. TIM=NODEY: : DK@: [5€, 18]~
NFT> SAM.LIT,ONE.WAY

Example 13 File Transfer with Concatenation

NFT> NODEA::=NODEB/[300, 501/MULTI:: -
NFT> DY@:BEE.FIL/AS,CEE.FIL,DEE.FIL

Example 14 Multiple-File Transfer

19
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Command Swijtches

Table 2 Summary of NFT Switches

Switch Description

/AP The Append switch permits files to be added to the
end of an existing file.

/AS The ASCII Record Mode switch causes NFT to transfer
a file in ASCII record mode.

/AT The Attributes switch causes a directory to be
listed that contains file names and specific
attributes associated with each file.

/AX The Automatic Transfer switch causes NFT to use its
default algorithms in selecting the mode to transfer
a file to a remote node.

/BK The Block Mode Transfer switch.

/BR The Brief Listing switch causes a directory to be
listed that contains only the names of files on a
node.

/DE The File Deletion switch allows you to delete

one or more files.

/DF The Default switch allows you to set certain
default values for source and destination files.

/EX The Execute switch causes a command file stored on
a remote or local node to be executed.

/FU The Full Directory Listing switch causes a full
directory to be listed for files on a remote node.
/HE The Help switch causes a descriptive message about
NFT switches, subswitches, and commands to be
displayed.
/1D The Identify switch causes the version of NFT to transfer

a file in image record mode.

/IM The Image Record Mode switch causes NFT to transfer
a file in image record mode.

29
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Table 2 Summary of NFT Switches (Cont)

Switch Description

/LI The Listing switch causes a directory to be listed that
contains the name, size, date of creation, and
contiguous indicator of files on a remote node.

/L0 The Log switch is a qualifying switch that causes
the names of files (copied, deleted, and so on) to
be displayed as the operation is performed.

/NV The New Version switch specifies that an output file
will have the same or latest version number,
whichever is higher.

/PR The Protection switch allows a file's protection
status to be set or changed.

/QuU The Query switch is a qualifying switch that questions
you regarding each file operation in a command.

/RC The Record Mode Transfer switch directs NFT to transfer
a file one record at a time, instead of using block mode.

/RE The Rename switch allows the name of a file to be
changed.

/ SB The Submit switch causes a command file to be submitted
for execution on a local or remote node.

/SP The Spool switch causes files to be spooled to a line
printer for printing.

/Su The Supersede switch allows the contents of an existing

file to be replaced with new input and a new file ID,
while retaining the existing name and version number.
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Exit with Status

NFT exits with a status code that may be wuseful in these
circumstances: :

e An indirect command file
e A batch stream job (for RSX-11M-PLUS systems only)

e When spawned by a parent task or connected to a parent task

There are two exit-with-status codes that NFT can issue:
Status Code

NFT exited 1 (EXS$SUC)
without error ‘

NFT exited - 2 (EXSERR)
with an error

A status code of 2 (EXSERR) is returned whether vyou incur a
syntax error or an operational error. Also, if any command in an

indirect command file fails, an exit-with-status code of 2
(EXSERR) is issued when NFT exits. :

22
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NFT Components

NODE A NODE B

LOGICAL LINK
NFT )e X AL

LEGEND: NFT - NETWORK FILE TRANSFER REQUEST TASK
FAL — NETWORK FILE TRANSFER SERVER TASK (OBJECT 17)
NVP — NETWORK VERIFICATION PROCESSOR TASK (CHECKS INCOMING
REQUESTS FOR VALID ACCOUNTS AND PASSWORDS BEFORE GIVING
THEM TO FAL) i=zG - oo
TK-8504

Figure 3 NFT Utility Components
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File Transfer Spooler (FTS) Utility
e FTS features

~ FTS has a set of file transfer and manipulation
capabilities that are the same as those provided by NFT:

- Transfer files between two nodes

— Delete files

-~ Execute command files stored on a remote node

- Spool files to a line printer

- Append files to an existing file

- Transfer local command files to a remote node for
submission to the remote command file ©processor,

execution, and subsequent deletion

In addition, FTS provides the following control
runctions not available in NFT:

- Queue and process user requests according to
user-supplied dates and times

- List pendiné user requests
- Kill pending user requests
- Log user request completion
e Node verification
o File specification
e File transfer types
- Single-file transfer
- File transfer with concatenation
- Multiple-file transfer
e Command switches
.

e Function codes (/LI switch) o ST B RS

e Completion return (/LO switch)
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FTS Features

FTS> =DENVER::DR2:[29ﬂ,2@ﬁ]INVENTORY.LST;4

Example 15 Simple Transfer Request from a