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PREFACE

The Network Access Method Version 1/Communications
Control Program Version 3 . Terminal Interfaces
Reference Manual is an overview of the network
products that provide terminal access and remote
processing capability. The host software described
in this book runs under the Network Operating System
(NOS) Version 2 on CONTROL DATA® CYBER 180 Series;
CYBER 170 Series; CYBER 70, Model 71, 72, 73, and
74; and 6000 Series Computer Systems. This book
also describes the CDC® Communications Control
Program (CCP) Version 3.7 for the 255x series of
network processing units.

AUDIENCE FOR THIS MANUAL

This manual describes the features and explains the
operation of network software from a terminal user”s
viewpoint. This document does not assume that
readers have programming background in network com-
munications. This book does assume that readers
are familiar with the hardware operation and possi-
ble communication uses of the terminals in which
they are interested.

This book covers aspects of network terminal oper—
ation that are independent of the host application
program providing a service for the terminal user.
This document should be used with the reference
manual for a terminal service facility program,
such as the Remote Batch Facility, the Transaction
Facility, or the Interactive Facility. Installa-
tions that do not run any CDC-produced application
programs can refer to this book for description of
those features of the network software available to
any terminal user.

ORGANIZATION

The organization of this book is modular. Section
1 summarizes the network structure. General con-
cepts and operations are given in section 2.

The following manuals are of primary interest:

Publication

Message Control System Version 1

Reference Manual

Section 3 describes aspects of terminal use or
network software use that cannot be generalized;
these terminal-dependent topics include notes and
cautions. Section 4 describes the minimum actions
necessary to use any host software from a terminal
and explains the most common interruptioms of that
use. Section 5 describes features available to
more sophisticated users of all terminals.

Section 6 describes the operations of CDC 255x
series network processing unit hardware and soft-
ware for programmers writing terminal emulators or
for very sophisticated terminal users who want to
take full advantage of all their terminal”s fea-
tures. Section 7 describes the on-line diagnostic
host software that can be used by any terminal
operator; section 7 can be used without reference
to the rest of the book.

ADDITIONAL RELATED MANUALS

Related material is contained in the publications
listed below; the publications are 1listed within
groupings that indicate relative importance to
readers of this manual.

The NOS Manual Abstracts is an instant-sized manual
containing brief descriptions of the contents and
intended audience of all NOS and NOS product set
manuals. The NOS Manual Abstracts can help a par-
ticular user determine the manuals that are of
greatest interest. The  Software Publications
Release History can help a user determine which
revision level of software documentation corresponds
to the Programming Systems Report (PSR) level of
installed site software.

Publication
Number

60480300

NOS Version 2 Reference Set, Volume 2

Introduction to Interactive Usage

Network Products
Remote Batch Facility Version 1
Reference Manual

Network Products

Transaction Facility Version 1
Reference Manual

60480600 D

60459660

60499600

60459500



The following manuals are of secondary interest:

Publication

American National Dictionary for Information
Processing

Additional Controls for Use With ASCII

CCITT Recommendations X.3, X.25, X.28, and X.29

Communications Control Program Version 3
Diagnostic Handbook

COMM 18 Version 2
Operator’s Guide

IBM 2780 Data Transmission Terminal,
Component Description

IBM 3780 Data Transmission Terminal,
Component Information

IBM Systems Reference Library
General Information -~ Binary
Synchronous Communications

Mode 4C Communication Control Procedure

Network Products

Network Access Method Version 1/
Communications Control Program Version 3
Host Application Programming Reference Manual

Network Product
Network Access Method Version 1
Network Definition Language Reference Manual

NOS Version 2
Manual Abstracts

NOS Version 2 Reference Set, Volume 3
System Commands

Software Publications Release History

200 User Terminal
Operating and Programming Guide

711-10 CRT Display Terminal
Operator’s Guide

713-10 Conversational Display Terminal
Operator’s Guide

714~10/20 Remote Terminal Subsystem
Operating Guide

721 Display Terminal
Operating Guide/Installation Instructions

721 Display Terminal
Reference Manual

TNot available from CDC

vi

Publication
Number

FIPS 11-1,
ANST
x3/TR-1-77T

ANSI
X3.64-19777
NoneT
60471500
60475410

GA27-3005-3T

GA27-3063-3T

GA27-3004-2T

CDC-STD
1.10.020

60499500

60480000
60485500

60459680

60481000
82136000
62034100
62037900
82184500
62940019

62940020
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Publication
Publication Number
731-12 Remote Batch Terminal
200 User Emulation
Operating and Programming Guide 82186800
734 Batch Terminal
Operator”s Guide 62971500
750 Terminal Subsystem
Operator”s Guide 62951400

CDC manuals can be ordered from Control Data Corporation,
Literature and Distribution Services, 308 North Dale Street,
St, Paul, Minnesota 55103.

ANSI Standards can be ordered from Sales Department, American
National Standards Institute, 1430 Broadway, New York, New York,
10018,

This manual describes products intended for use
only as described in this document. Control
Data cannot be responsible for the proper func-

tioning of undescribed features or parameters.
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NOTATIONS

Throughout this publication, the following conven-
tions are used in the presentation of operator com—
mand formats. Additional notations applicable only
to specific software dialog sequences appear in the
text descriptions of those sequences.

UPPERCASE
lowercase
C
[1]
{1}
C
O
U 60480600 C

Uppercase letters indicate words,
acronyms, or mnemonics either required
by the network software as input to
it, or produced as predefined output
text.

Lowercase letters represent data sym-—
bols supplied by the terminal user, or
by the network software as output.
When generic terms are repeated in a
format, a subscript is appended to the
term for identificaton.

Ellipses indicate that omitted entities
repeat the form and function of the
entity last given.

Brackets enclose optional entities.

Braces enclose entities from which one
must be chosen.

LF

M

The boxed cr symbol represents the
terminal key that causes message
transmission; usually, this key causes
a carriage return operation. Trans-
mission keys are described in more
detail in section 2.

The LF symbol represents a one~line
vertical repositioning of the cursor
or output mechanism. LF also desig-
nates a character or character code
associated with such a line feed oper-—
ation.

A circle around a character represents
a character key that is pressed in
conjunction with a control key (CTL,
CNTRL, CTRL, CONTRL, CONTROL, or
equivalent).

Represents a key labeled with a left-
pointing arrow; such keys usually move
the typing element or cursor to the
left.

Unless otherwise specified, all numbers are decimal

values.
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INTRODUCTION 1

M

Software users regard a terminal as an extension of
a monolithic entity they call The System. For most
terminal users, this misconception is a harmless
one. For some users, the idea of The System can
make terminal operation easier; for others, it hides
significant features of a terminal network and
makes network access a mysterious and frustrating
experience. If you are one of the latter, this
book was written to dispel some of your confusion.

This section describes the concepts, hardware, and
software that constitute a CDC network. As you
will learn, there is a difference between the net-
work and the entity often called The System. A CDC
network can include many Systems; it also can be
connected to other networks, which include other
Systems. Sections 2 through 7 of this manual
describe functions localized to portions of the CDC
network.

THE NETWORK AND THE SYSTEM:
WHAT AND WHERE IS EACH?

A CDC network is a many-layered structure. As
shown in figure 1-1, the layers of the network
include both hardware and software.

MOVING THROUGH THE LAYERS

The terminal hardware you see is the bottom layer
of this structure. The software processing your
data runs in an element of the top layer of this
structure: one of the host computers that connect
with the network.

Host computers

Programs used by terminals

Network application
programs servicing terminals

- Data

Network processing units

Communications
Elements

Terminal interface programs

Communication lines

Possible other networks

Terminals

Controlware

You

Figure 1-1. Layers of the Network Structure
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There are many layers between the top and bottom
layers. At the point where two layers adjoin, ter—
minal data is manipulated or routed. Sometimes,
you can control these data operations or receive
communications describing them.

The top and bottom layers of the network structure
are grouped into something called a computer net-
work. When your terminal is connected to a specific
host computer, these layers are The System.

CDC network elements are directly controlled by an

administrative operator with whom you sometimes
communicate. This administrative operator is called

the network operator.

The network operator is usually located at the host
console. When the network operator is located at a
terminal, he or she is called the NPU operator and
can perform only the following control function:

Prevent or permit access of a terminal to the
network by enabling or disabling servicing of
the terminal by the network. (The network
operator can separately control each device and
terminal on a communication line, and the 1line
itself.)

If the network operator is located at a host com—
puter console, he or she is called the host operator
and can:

Permit or prevent execution of network applica-~
tion programs.

Shut down executing network application pro-
grams.

The remaining layers of the CDC network structure
are CDC data communication elements or other com-
munication networks. These layers are not part of
The System.

DATA COMMUNICATION LAYERS

CDC data communication elements include both hard-
ware and software. Non-CDC networks are beyond the
scope of this manual. If your terminal connects to
a CDC network through another network (such as an
X.25 protocol packet-switching network or an
Ethernet network), you should also read the docu~-
mentation of that network.

The network operator can indirectly affect your
access to The System by controlling the CDC data
communication element hardware. He or she can turn
the logical paths through the network on or off by
enabling or disabling the hardware over which those
paths pass. (Paths through the network are
described in section 4.)

Software modules important to you run in some of
the CDC data communications hardware. These modules
are the Terminal Interface Programs.

Terminal Interface Programs (TIPs) run in a network
processing unit. One or two network processing
units can exist in the data path between the ter-—

minal and the host. The TIPs are described in
detail in section 6; some of the other NPU software
is briefly discussed in that section.

In the layer next to the bottom of the CDC network
structure are communication lines. Communication
lines are of different types and therefore require
different actions to access them and transmit
information on them.

The interpretation of information transmitted on a
communication line differs according to the rules
used by the terminal. The set of rules governing
communication with a terminal is called a protocol.
Network processing units contain a different Ter-
minal Interface Program for each major protocol
supported by the CDC network.

Each 1layer of the network structure can contain
secondary layers. For example, in the bottom layer
are the network elements we recognize as terminals.
Terminals can be hardware alone, or hardware exe-
cuting software.

THE TERMINAL LAYERS

Simple terminals (sometimes called dumb terminals)
have various controls for the user to enter and
manipulate data. More elaborate terminals (some-
times called intelligent terminals) have both hard-
ware controls and software commands for the user.

This second type of terminal includes hardware
using an emulator (which can be software, control-
ware, or permanently programmed hardware called
firmware) to imitate the operation of a different
kind of terminal. The emulator has its own rules
for use, which you must know and which the network
cannot know. Section 3 of this manual contains
information on some typical emulator requirements;
you should read the documentation for the terminal
before you try to use section 3.

THE HOST LAYERS

The services you need are grouped into differing
types. Each type of servicing is performed by a
different terminal servicing facility program,
called an application program in many of the net-
work manuals.

Some of these application programs provide access
to the host computer operating system so that you
can execute programs performing data processing
applications. Figure 1-2 summarizes terminal
access to this software.

Because there are many sources and destinations for
data in the network, the network software includes
modules that control routing along the data paths.
Some of this software runs in the network processing
units. Some of it runs in each host.

The host software is called the network access
software in the figure and includes the Network
Access Method. The details of Network Access Method
use are described in the Host Application Program-
ming reference manual listed in the preface.
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Host Computer running Network Operating System (NOS)

Controlware
or emulator

|

You

Network Access Software Network Application g Other
Programs Programs
Network e Interactive Facility
Access - e Remote Batch Facility
Method e Transaction Facility
e Message Control System
e Terminal Verification Facility
\ e PLATO NAM Interface
e Site-Written
e Network Validation Facility I
|
— — —— — — —— —— — —t
Network Processing Unit running Communication Control Program
Terminal
Interface
Program
Terminal

Figure 1-2. Software Involved in Terminal Communications

MOVING ACROSS THE LAYERS

Generally, you have access to all of the layers in
the network structure simultaneously. Access to
more than one entity within a layer is not possible
unless you perform a physical or logical switching
operation at a layer closer to you.

For example, the network permits you to switch com—
munication from one terminal servicing facility
program (network application program) to another.
This switch, however, must be performed using a
portion of the network host software known as the
Network Validation Facility program. The Network
Validation Facility appears in figure 1-2 as part
of the network access software.

You can switch from one Terminal Interface Program

to another, but only by physically changing the
communication line used by the terminal. You can
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switch the type of communication line protocol used
by the terminal, but only when the terminal offers
a choice of emulators for different protocols.

TERMINALS AND COMMUNICATION
LINES

A CDC network can support terminals using the fol-
lowing communication line protocols:

Asynchronous
Asynchronous through an X.25 packet-switching
network packet assembly/disassembly (PAD) ser-

vice

Synchronous mode 4




Bisynchronous HASP -
Bisynchronous 2780, or 3780
Bisynchronous 3270

Each of these basic protocols is subdivided accord-
ing to the operational characteristics of the ter-
minals that use the protocols.

Asynchronous terminals belong to either:

One of seven teletypewriter-compatible terminal
classes using an ASCII code set

One class for terminals compatible with IBM
2741 devices using either an EBCD or a corre-
spondence code set

The teletypewriter—compatible terminal classes can
all use communication lines with speeds of 110,
150, 300, 600, 1200, 2400, 4800, or 9600 baud. The
“2741~-compatible terminal class can use 300 or 134.5
baud communication lines. These classes differ
only in the operational characteristics associated
with them, as described in sections 5 and 6.

X.25 terminals belong to one of the seven
teletypewriter-compatible terminal classes defined
for asynchronous terminals using an ASCII code set.
These terminals can all use communication lines
with speeds up to 19.2 kb/s by accessing the CDC
network through another network”s PAD service.
These terminals differ from asynchronous terminals
only in the operational characteristics associated
with them, as described in sections 5 and 6.

Synchronous terminals using the CDC mode 4 protocol
belong to:

One of two terminal classes using the mode 4A
protocol and an ASCII or External BCD code set

One of three mode 4C protocol terminal classes
using an ASCII code set

All these mode 4 terminal classes can use communi-
cation lines with standard speeds from 2000 to 19.2
kb/s. These classes differ only in the operational
characteristics associated with them, as described
in sections 5 and 6.

Bisynchronous terminals using the HASP multileaving
protocol belong to one of two terminal classes using
an EBCDIC code set., One terminal class is for ter—
minals that support preprint carriage control char-
acters, while the other class is for terminals that
support only postprint carriage control characters.
Terminals of these classes can use communication
lines with standard speeds from 2000 b/s to 56 kb/s
and have the operational characteristics described
in sections 5 and 6.

Bisynchronous terminals using the IBM 2780, 3780,
or the 3270 protocol belong to .one of two terminal
classes using an EBCDIC code set. Terminals of
these classes can use communication lines with
standard speeds from 2000 b/s to 19.2 kb/s and have
the operational characteristics described in
sections 5 and 6.

Terminals on synchronous communication lines using
the IBM 3270 protocol have the operational
characteristics described in section 3.

‘A CDC network can be modified by an installation to

support up to three additional installation-defined
protocols, supporting wup to four additional
installation—defined terminal classes. This manual
is restricted to information concerning only pro-
tocols and terminal classes of standard CDC net-
works.

BATCH OR INTERACTIVE?

Your terminal can be serviced as one or more devices
by the network software., Figure 1-3 shows how the
network communicates with typical terminal devices.

Regardless of the communication line protocol, each
terminal has devices that belong in one of two
categories. If a terminal device has an input
mechanism and an output mechanism that cam be used
together for two-way dialog, the device is called
an interactive device or a comsole.

If the terminal device has only an input mechanism
or only an output mechanism that cannot be used for
two-way dialog, the terminal is a batch terminal
and the device is a passive or a batch device. All
batch terminals must have a console ‘to use the net-
work., IBM 2780 and 3780 terminals often do not
have physical consoles; the network pretends that
consoles exist at such terminals by allowing con—
sole input from a card reader and console output to
a line printer.

Batch devices are always operated through an asso—
ciation with a console; this console is called the
owning console for the batch device. An associated
group of batch devices and their owning console is
called a cluster station or a workstation and con-
stitutes one terminal.

INPUT, OUTPUT, OR BOTH?

Because the input mechanism and output mechanism of
a console device are physically separate, you can
only see your input when something repeats it on
the output mechanism. This repetition of input as
output is called echoplexing.

Echoplexing can occur at any of several locations,
as shown in figure 1-4, Some communication pro-
tocols require echo— plexing to. occur within a
terminal. Other protocols allow it to occur
outside of the terminal.

External echoplexing normally is
when the terminal is set up to use a communication
line in a half-duplex mode. Half-duplex operation
assumes transmission in only one direction on the
line at a time; full-duplex operation assumes
simultaneous transmission in both directionmns.
Echoplexing by something outside the terminal nor-
mally is not performed when a terminal is set up
for full-duplex operation on a communication line.

Echoplexing is the mechanism that lets you verify
the entry of data and control characters. For
example, pressing a carriage return key on the
console keyboard does not automatically cause a
carriage return operation on the device output
mechanism. The echoplexing of the character code
entered by pressing the key is what causes the
carriage return operation.
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Interactive or console Batch
device devices
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Station or Terminal

Figure 1-3.

The hardware or software echoing the input character
back to the output mechanism determines whether or
not the character appears on the output mechanism.
The farther from the terminal that echoplexing
occurs, the longer the delay between the entry of
input and its reappearance as output.

Echoplexing by more than one entity in the network
garbles the appearance but not the content of any
input. On lines used in full-duplex mode, external
echoplexing of input during output can garble the
appearance and content of the output.-

For example, if the network software and your ter-
minal both echoplex your input, the input usually
appears twice at your console. If neither the net-
work software nor your terminal echoplex your input,
nothing appears at your console. In either case,
only one copy of your input reaches the host.
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Device Classifications by Mechanism Types

A console can have only one input mechanism and one
output mechanism serviced by the network. You can
explicitly identify your input mechanism as a key-
board or paper tape reader, and identify your output -
mechanism as a printer, display, or paper tape
punch. If you do not explicitly identify an input
mechanism and an output mechanism, the network
assumes you are using an appropriate combination.

Consoles can have multiple input mechanisms or out-.
put mechanisms on-line at any time, but the network
is unaware of all but one. Such mechanisms are
only serviced in the sense that they operate 1in
series, Input from a paper tape reader while the
keyboard is on-line is treated as keyboard input
unless you tell the network otherwise. Output to a
hardcopy printer while a display is on-line is
treated -as display output.
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Figure 1-4. Possible Echoplexing Locations

Input or output mechanisms that operate like this
are called slaved devices. The most common occur-
rence of a slaved device is a hardcopy printer that
makes a complete record of all output and echoed
input while the output and echoed input are being
written on a display.

NETWORK PROCESSING UNITS

The network processing units (NPUs) perform func-
tions in addition to those performed by the Terminal
Interface Programs. The primary NPU function is
the routing and control of data flow through other
NPUs, to and from a host computer. This function

is usually indistinguishable from the normal buf-

fering of input and output, as described in section
2, Additional detail on data flow through NPUs
appears in section 6.

When they route data through the network, the NPUs
must perform additional buffering if traffic con-
gestion or temporary communication failures occur.
Normally, you cannot detect this buffering. How-—
ever, sometimes the NPUs run out of buffer space.
When this happens, you become aware of the situation
through diagnostic messages. These messages are
explained in appendix B; the causes and effects are
described in section 4.

NETWORK HOST SOFTWARE

As you can see from figure 1-2, network processing

units do not communicate directly with the software.

in the host you are using. Instead, all input and
output data processed by an NPU passes through host
software explicitly designed to service terminals.
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Terminal-servicing software falls into two cate-
gories:

Host software that is always used
Host software that is used at your request

The first category of host software is called the
network access software. The second category is
called network application programs. The relation—
ship between the two categories is shown in figure
1-2, One program, the Network Validation Facility,
falls into both categories because of its special
supervisory and communication switching roles.

The major portion of the network access software is
called the Network Access Method (NAM). Because of
the central role played by NAM, many of the opera-
tions performed while you use a terminal are per—
formed in conformance with NAM requirements. The
Network Access Method is not described directly in
this manual; its operation is indirectly described
in the context of describing the operation and use
of other software.

The operations performed by network application
programs are typified by the programs described in
the following subsection.

NETWORK APPLICATION PROGRAMS

Network application programs are special programs
that provide services to terminal users. Your site
can write its own application programs or use CDC-
written application programs. CDC programs include:

Remote Batch Facility (RBF)

Interactive Facility (IAF)

Transaction Facility (TAF)

Terminal Verification Facility (TVF)

Network Validation Facility (NVF)

Message Control System (MCS)

PLATO NAM Interface (PNI)

Printer Support Utility (PSU)
Your console can only communicate with one applica-
tion program at a time. Section 4 of this document
describes how you can sequentially access more than

one network application program.

Most host computer software can be used through
either the Remote Batch Facility or the Interactive
Facility. Access to or use of host resources and
files via CDC~written application programs is sum—
marized in figure 1-5. The following subsections
describe the functions of each CDC-writtem applica-
tion program.

Network Validation Facility

The Network Validation Facility (NVF) performs
login validation processing. NVF also provides a
way to switch your terminal from communicating with
one network application program to communicating
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with another. (You must have a user name valid for
access to both programs to accomplish this switch,
however; user names are described in section 4.)
NVF is the only network application program with
which you never need to request communication; a
terminal is automatically given as much access to
NVF as necessary.

In response to a prompting message from NVF, you
enter the name of the network application program
to be used next. The name entered must have the
form shown in parentheses in the list at the begin-—
ning of this subsection. No parenthetical form is
shown for NVF because you cannot request the Net-
work Validation Facility directly.

There are many possible forms of the dialog you can
have with NVF, The form you use is partially
determined by the way the terminal name is con-
figured. The general form of this login dialog is
described in each of the reference manuals for net-
work application programs, and in section 4 of this
book.

Interactive Facility

IAF ' comprises six subsystems that permit you to
create files and create or execute programs from
the console, without use of card readers or line
printers. These subsystems are:

BASIC, an interactive version of the interpreter
for the BASIC programming language.

FORTRAN, an interactive version of the FORTRAN
5 compiler.

FINTS, an interactive version of the FORTRAN
Extended 4 compiler.

EXECUTE, a quick method to run frequently used
programs previously stored in the system in
object-code form.

NULL, a quick method to manipulate files and
clear subsystem association.

BATCH, which permits you to enter and execute
operating system commands one at .a time. Any
software product for which a command exists can
be used through this subsystem; any program can
be executed and accessed through this subsystem.

Another subsystem permits communication between
terminals using IAF. This subsystem, called ACCESS,
is not available to all terminal users.

You can switch your console from one subsystem to
another within IAF, from one subsystem to another
network application program, or from IAF to NVF.

Remote Batch Facility

RBF permits you to enter a job file from a remotely
located card reader and receive job output at
remotely located batch devices. You can track the
job”s progress through the system from the console
and manipulate the job”s files before and during
output. The console can be switched directly from
RBF to IAF, or from RBF to NVF (to request connec—
tion with another application program).
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Figure 1-5. Access to System Features Via Network Application Programs

60480600 D

A
A



CO0

Transaction Facility

TAF permits you to access a database specifically
created to treat any operation performed by a con-
sole as a transaction that reads or alters that
database. TAF use requires very little dialog.

TAF does not permit your console to be switched
directly to another application program. The con-—
sole can be switched from TAF to NVF.

Terminal Verification Facility

TVF provides a selection of tests to verify that
the terminal is sending and receiving data cor-
rectly. The console can be switched from TVF to
NVF, Use of TVF is described in section 7 of this
manual.

Message Control System

MCS allows you to queue, route, and journal messages
between COBOL programs and terminals. By using the
Application Definition Language, an MCS application
can be tailored to fit a user”s needs. The console
can be switched from MCS to NVF.

PLATO NAM Iinterface

PNI allows operators of CDC 721 Viking Extended
terminals to log into the PLATO lesson delivery and
authoring software in normal asynchronous mode.
The PLATO software then loads its special software
into the 721 so that the operator can execute les-—
sons or use the other facilities of the PLATO soft-—
ware. PNI does not allow the console to be switched
to another application program.

Printer Support Utility

PSU allows the queuing of printer listings and
files to serial (asynchronmous) devices. Such
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devices are considered central site printers;
operator control is via the central site”s NOS
K-Display.

WHY HAVE A NETWORK?

The preceding pages probably have you wondering why
such a complex thing as a network is needed. A
network provides your site with many capabilities
not readily apparent.

The network allows many more terminals to access a
host computer than can be connected directly to the
host. The network processing units provide tempo—
rary storage of input and output, which lessens the
need for storage in the host.

The network allows any application program to ser-—
vice any terminal, regardless of the type of ter-
minal, Without the network, each program would have
to separately cope with the details of transmissions
to and from particular terminals (details such as
storage and echoplexing).

The network allows terminals to share all network
resources. Without the CDC network concept, a
separate set of terminals would have to be perma-
nently assigned for access to each resource as a
dedicated network.

The CDC network concept can easily cope with a
terminal that needs to use more than one host.
Additional terminal communication protocols can be
added without redoing the  network application
programs.

Finally, and most importantly, the network allows
you to use the same software from different termi-
nals without drastic changes in the way your input
and output must be handled. Some distinctions
dependent on your terminal are inevitable; however,
as far as possible, your input and output are always
treated as described in the next section of this
book.
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INTERFACE OPERATION 2

#

This section describes the way the network handles

data from your terminal. Most of the information
in this section applies only to consoles.

You can modify some of the operations described in
this section by wusing commands to the Terminal
Interface Programs. Those commands are described
in section 5.

Before we describe console operation, we must
define some terms and concepts. The following sub-
sections will help you understand the remainder of
this section and the rest of the manual.

INFORMATION FLOW

Information flow in the network is defined from the
viewpoint of the host computer. Information coming
to the host is said to be traveling upline; infor-
mation moving away from the host is said to be
traveling downline.

INFORMATION STRUCTURES

The network software uses information structures of
two types:

A logical structure based on the concept of a.

logical line or a message

A physical structure based on various defini-
tions of a block of data

The conditions that create a logical line or mes-
sage and the conventions governing the subdivision
of messages are influenced by the physical struc-
tures the network uses. The events involved in
actually creating a message are described later in
this section under the headings Console Input
Concepts and Console Output Concepts.

PHYSICAL STRUCTURES AND NETWORK
BLOCKS

Data exchanges between application programs and a
terminal occur in logical messages comprising one
or more physical network blocks. A network block
is a physical subdivision of a logical entity.

A network block is a grouping of information with
known and controllable boundary conditions, such as
length, completeness of the unit of communication,
and so forth. Information exchanges between net—
work processing wunits and application programs
occur in single network blocks.

Information exchanges between network processing
units and terminal devices use a different physical
structure. Such exchanges occur in sets of char-

acter bytes and control bytes called transmission
blocks.
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LOGICAL STRUCTURES AND PHYSICAL
BLOCKS

Upline and downline information within the network
is always grouped into physical network blocks.
Network data blocks are grouped into logical mes-
sages. Messages exchanged between an NPU and a
device can also be grouped into physical trans-
mission blocks of one or more logical messages.
These concepts are described in more detail later
in this section.

Network blocks are restructured into other types of
blocks at points of entrance and exit from the net-—

work processing units.

NETWORK DATA BLOCKS

A network data block is a collection of character
bytes, analogous to a clause in English. It is a
partially independent unit of information and might
need to be used with other blocks to form a message.

A network data block can contain all or part of a
message. Whether a message must be divided into
several network data blocks is determined by the
size of the message and the size of a network data
block.

TERMINAL TRANSMISSION BLOCKS

Terminals send or receive data in physical group-
ings of character bytes; these groupings are called
transmission blocks. The size of a downline trans-
mission block for a specific device is chosen by
the network administrator. The value used might be
dictated by hardware requirements.

Transmission blocks exchanged with X.25 devices are
called packets and have different size and conteant
requirements than transmission blocks exchanged
directly with a terminal. The network adminis-
trator can control some of the characteristics of
packets. If you can change any of your X.25 ter-
minal’s packet assembly/disassembly (PAD) service
parameters, you can also control some of the char-
acteristics.

During upline transmissions from a console, the NPU
reassembles the terminal’s transmission block into
network blocks. Each transmission block can
contain:

One character of a single message

A larger part of a single message

All of a single message

Several messages.



During downline transmissions, the NPU reassembles
network blocks into terminal transmission blocks.
Each transmission block can contain part of a
single message or all of a single message; downline
transmission blocks do not contain more than one
message.

UPLINE AND DOWNLINE BLOCK SIZES

CDC-defined consoles have network data block sizes
that are multiples of 100 character bytes for
upline data and of varying sizes for downline data.
The last block of an upline message need not con-—
tain a multiple of 100 characters.

CDC-defined batch devices have network data block
sizes that are multiples of 64 central memory
words. Each such block is one mass storage physi-
cal record unit (PRU) of a file.

The network administrator initially chooses the
appropriate size of upline and downline network
data blocks for each device. Sizes are usually
chosen to fit a single message into a single net-
work data block, or to optimize use of available
network storage, or to meet some other administra-—
tive goal.

The initial size of an upline network data block is
established by the site administrator when he or
she defines the device that produces the block.
That size determines the maximum number of char-
acters an application program can receive as a
single network data block. When an upline message
is too long to fit 1into a single network data
block, the NPU divides it into as many blocks as
necessary before delivery to the application
program,

You can change the established upline block size
using the blocking factor (BF) command described in
section 5. You cannot change the established down-
line block size.

The initial size of a downline network data block
is chosen by the site administrator when he or she
defines the device that receives the block. The
chosen size is a recommended maximum for the number
of characters an application program should send in
a single network block. The actual maximum size of
a downline network block is chosen by the applica-
tion program sending the block.

The maximum length used for each network data block
to or from a device can be independent of the ter—
minal”s transmission block size, For example, a
mode 4 console cannot accept a transmission block
containing more than a specified number of char-
acters.

An application program could divide a multiple line
display transmitted to a mode 4 console into net—
work blocks smaller than the buffer space of the
terminal. However, the application program does
not need to divide its network blocks. The network
software reconstructs any of the program™s network
data blocks longer than the terminal”s buffer space
into several terminal transmission blocks of the
correct size.

The upline block size is enforced by the network
software, which subdivides or combines terminal
transmission blocks input from a device into net-
work data blocks of that size or smaller. The
upline block size defines the largest block that
NAM will deliver to the application program.

The downline block sizes defined are advisory
values. An application program can accept the size
specified for a given connection when the con~
nection is made, or ignore that specification and
choose its own value for maximum block size., If an
application program transmits blocks larger than
the downline block size, the network software does
not subdivide them wuntil it creates transmission
blocks for the terminal,

CONSOLE INPUT CONCEPTS

A console can send or receive data in two modes:
Normalized mode
Transparent mode

The significance of these data modes is described
later in this section under Console Data. The fol-
lowing discussion does not apply to transparent
mode data.

In normalized mode, a console transmits logical
lines of data. Each logical line is analogous to
an English sentence. It is a complete  unit of
information. In a CDC network, a logical line is a
message.

The device can transmit these lines one at a time,
with output expected between them; or it can trans—
mit them in sets, with output expected only after
the last line of a set. The device therefore can
use one of two possible network transmission modes.

If the device transmits only one character or one
logical line in each transmission block, it is
operating in network line mode. If the device can
transmit more than one logical line in a transmis-
sion block, it is operating in network block mode.

X.25 devices (terminal classes 1 through 3 and 5
through 8), HASP and Dbisynchronous devices
(terminal classes 9, 14, 16, 17, and 18), always
operate in network line mode, Mode &4 devices
(terminal classes 10 through 13 and 15) are always
considered to operate in network block mode. Only
devices in terminal classes 1 through 3 and 5
through 8 can operate in both modes.

NETWORK LINE MODE OPERATION

From your viewpoint, transmitting a single char-
acter or one logical line at a time is a buffered
line mode form of input. This buffered network
line mode allows you to select either terminal
character mode or terminal line mode transmission
(some devices have switches to select either
option) without distinction.

60480600 D

O
O

Sl



o0

-end-of-block indicator.

Each logical line is terminated by an end-of-line
indicator; this indicator must be transmitted with
the line from the terminal. If the terminal buf~
fers lines of input and transmits only when a
special key is pressed, the key must either trans-
mit the end-of-line indicator after sending your
stored line, or the last character you entered in
the line must be the end-of-line indicator and the
key should transmit nothing other than the stored
line. Each logical line becomes a separate network
message when the NPU receives it.

When the NPU is told that an interactive device is
operating in network line mode, the NPU reverses
the flow of message traffic (performs line turn-
around) for it after each upline message. When a
message is sent upline in this mode, the NPU begins
to send any downline data available for the device.
That is, output is allowed after each logical line
of input. (Refer to the KB option for the IN com-
mand, described in section 5.)

NETWORK BLOCK MODE OPERATION

Some devices can transmit many logical lines in
single transmission block. (The terminal user
sometimes can select or override this condition
with a BLOCK or BATCH mode switch on the device.)
Such devices are called block mode terminals.

Block mode terminals group logical lines in the
terminal until the transmission key is pressed;
these groups reach the network software as a single
transmission block. The network software forwards
each message to the application program as a sepa-
rate transmission; the effect resembles typeahead
entries from network line mode terminals.

Each 1logical 1line within the input transmission
block ends with an end-of-line indicator. Each
transmission block is terminated by an end-of-block
indicator. The key that transmits the block from
the terminal must either transmit the end-of-block
indicator after sending your stored lines, or the
last character you entered in the last line must be
the end-of-block indicator and the key should
transmit nothing other than the stored lines.

You or the application program can change the indi-
cators. . You or the program can also determine
whether each logical line in a tramsmission block
becomes a separate message or each transmission
block becomes a single message (refer to the EL and
EB options of the EB command, described in section
5).

When the NPU is told a console is operating in net-
work block mode, the NPU does not perform line
turnaround for it wuntil all of its current trans-
mission block is received. When the terminal is
serviced in this mode, the NPU holds all downline
data available for the device until it detects the
Output is allowed after
each logical line of input only if each logical

line of input is transmitted in a separate block. .

(Refer to the BK and PT options for the IN command,
described in section 5.)

A block mode terminal might have a block transmis-—
sion key that generates a code other than the end-
of-block indicator.' When the block transmission
key generates the end-of-line indicator, the ter-
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minal is operating in network line mode, and logi~-
cal lines are transmitted from the terminal as
separate messages.

When the transmission key does not generate either
the currently defined end-of-line indicator or the
currently defined end-of-block indicator, you must
be aware of the distinction. If the key generates
another character, you must change the currently
defined end-of-block indicator to match that char-
acter. If you do not, the character is interpreted
as data in an incomplete logical line. If the key
generates no code, you must enter an indicator as
the last data character before pressing the trans-—
mission key. These possible conditions exist:

If the transmission key is pressed immediately
after pressing the key that generates an end-
of-line indicator, a message is generated.
This result is the same as if the device were
operating in line mode and the key generating
an end-of=-line indicator had been pressed, or
as if the key generating an end-of-block indi-
cator had been pressed.

If the transmission key is 'sed immediately
after pressing the key that _nerates an end-
of-block indicator, a message 1is generated.
This result is the same as if the device were
operating in line mode and the key generating
an end-of-line indicator had been pressed, or
as if the transmission key had generated an
end~of-block indicator. .

If the transmission key 1s pressed without
pressing an end-of-line key or end-of-block key
as the last prior activity, an incomplete mes-
sage exists. The Terminal Interface Program
(TIP) generates an upline network data block if
enough information was received. If downline
blocks subsequently become available for the
device, the data remains queued while the TIP
waits for completion of the input transmission
block. This situation exists until you enter
more data, ending with either an end-of-line or
an end-of-block indicator.

PHYSICAL AND LOGICAL LINES

A logical 1line of input can contain one or more
physical lines; a physical line ends when vertical
repositioning of the cursor or carriage occurs. If
the device recognizes a line feed operation dis-
tinct from a carriage return operation, a physical
line ends when a line feed is entered. If no dis-
tinction exists between vertical and horizontal
repositioning, a physical line is identical to a
logical line.

A physical line of input is relevant to the network
software when a backspace character is processed.
You usually cannot backspace across physical line
boundaries to delete characters in physical lines
other than the current omne.

A physical line ended by a line feed can be sepa-
rately transmitted to the host as a network bleck
within a longer message, if you want that to
occur. This requires using the blocking factor
command, discussed in section 5. The keys that
indicate a line feed to the network are listed in
table 2-1 for typical terminals of each terminal
class.
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TABLE 2-1., TERMINAL INPUT CONTROL KEYS
Function (J
Terminal Terminal-to~NPU End-of-Block | End-of-Line End of Phys- '
Terminal Class Transmission Indicator Indicator ical Line
- ( ) ( ) (Line Feed)
Character (1) Line» (1) | Block (2)

Teletype 1 All None None CTL RETURN LINE

Model 30 Series and D (3) FEED

Keyboard mode

(IN=KB)

Teletype 1 None None START X-OFF after RETURN LINE

Model 30 Series RETURN FEED

Paper tape mode

(IN=PT)

cDC 713 2 All None None CNTRL RETURN

and D (3)

CDC 751 or 752 2 All None None CONTROL CARRIAGE LINE P
or 756 (CHARacter and D (3) RETURN FEED ; 1)
switch setting) “wa
CDC 751 2 None CARRIAGE None CONTROL CARRIAGE LINE

(LINE switch RETURN and D (3) RETURN FEED

setting)

CDC 751 or 756 2 None None SEND CONTROL CARRIAGE LINE

(BLOCK switch ' and D (3) RETURN FEED

setting)

CDC 751 2 None None READ CONTROL CARRIAGE LINE 7 AN
(cassette player) TAPE and § (3) RETURN FEED " )
CDC 721 3 All None None CTRL NEXT LF

Viking Extended and D (3)

(LARGE CYBER

setting)

IBM 2741 4 All None None None RETURN ATTIN or

RETURN

Teletype 5 All None None CNTRL RETURN NEW
Model 40-2 and D (3) LINE (4)

' (Conversational al \}
mode S/R switch i
setting only) &“‘”}M
Teletype 5 None None SEND CNTRL RETURN NEW
Model 40-2 (Batch and D (3) LINE (4)
mode S/R switch
setting only)

Hazeltine 2000 6 A1l None None CNTRL CR LF (5)
(HALF or FULL : and D (3)
switch setting
only)
Hazeltine 2000 6 None None SHIFT CNTRL CR LF (5)
(BATCH switch and and D (3) :
setting only) XMIT
Digital Equipment 7 All None None CNTRL RETURN LINE
VT100 (ANSI and D (3) FEED
X3.64)

G
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(1) Does not apply if conmnected through

(7) Requires COMM 18 command prefix.
communication with the network.

(8) Generates end-of-message (EM) code sequence.

(6) Different terminals use different keys for this purpose.

an X.25 packet-switching network.

(5) This key does not cause a repositioning operation at the terminal.

TABLE 2-1. TERMINAL INPUT CONTROL KEYS (Contd)
Function
Terminal Terminal-to-NPU End—-of-Block | End-of-Line | End of Phys-
Terminal Class Transmission Indicator Indicator ical Line
- ( ) ( ) (Line Feed)
Character (1) | Line (1) | Block (2)

Tektronix 4010 8 All None None CNTRL RETURN LF
(teletypewriter and D (3)
emulation)
HASP Workstation 9 or 14 None Varies (6) None None Varies (6)| None
CDC CYBER 18 9 None RETURN (7) None None RETURN None
COMM 18 HASP
Simulator
CDC 200 10 None SEND SEND SEND RETURN or None
User Terminal NEW LINE
(LINE switch
setting)
CDC CYBER 18 10 None RETURN RETURN RETURN RETURN None
COMM 18 200
User Terminal
Simulator
CDC 714-30/40 11 None ETX None ETX NEW LINE None
CDC 711-10 12 None ETX None ETX NEW LINE None
CDC 714-10/20 13 None ETX None ETX NEW LINE None
CDC 731-12 or 15 None ETX None ETX NEW LINE None
732~-12
CDC 734 15 None SEND None SEND NEW LINE None
IBM 2780 16 None End of None None EM None

card (8)
IBM 3780 17 None End of

card (8) None None EM None
IBM 3270 18 None ENTER None ENTER n/a None
NOTES:

(2) If connected through an X.25 packet switching network, a key or key sequence defined by the packet
assembly/disassembly (PAD) service is always used.

(3) If connected through an X.25 packet—-switching network, the end-of-packet sequence M-bit setting also
serves this function.

(4) A hardware option can make this key functionally identical to the RETURN key.

This emulator uses an exception-processing concept for
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A logical line of input always ends when an inter-
active device transmits an end-of-line or end-of-
block indicator. An upline message is transmitted
to the host as soon as a logical line ends.

END-OF-LINE INDICATORS

The end-of-line indicator is initially established

by the network administrator when he or she defines
the device. The indicator is either a specific
code, a code sequence, or a specific condition
associated with your use of a certain key or set of
keys. The default keys for generating an end-of-
line indicator are shown in table 2~1. For mode 4
terminals, the default end-of-line indicator is
also the end-of-block indicator, allowing one
message per transmission block.

You or the application program can change this
indicator (refer to the EL command options,
described in section 5). The NPU normally discards
any end-of-line indicator character code when it
detects the end of a logical line.

MULTIPLE LOGICAL LINES IN ONE
MESSAGE

For upline data from a console, the network admin-
istrator can configure the device so that the NPU
ignores the character or event that normally causes
it to transmit a message as soon as a logical line
ends. Instead, he or she can make the NPU use a
different character or event to trigger transmis—
sion to the host. You or the application program
can also make this change (refer to the EB option
of the EL command, described in section 5).

This option allows you to pack many logical lines
into one set of upline network blocks. Each line
includes the end-of-line indicator as a data char-
acter that terminates it. This 1is a form of
single-message mode, because the host receives only
one message. From your viewpoint, one message is
many logical lines.

END-OF-BLOCK INDICATORS

The end-of-block indicator is initially chosen for
the device by the network administrator when he or
she defines the device. The indicator is either a
specific code, a code sequence, or a specific con-—
dition associated with your use of a certain key or
set of keys.

The default keys for generating an end-of-block
indicator are shown in table 2-1, In X.25 packet-
switching networks, the packet transmission condi-
tion is always an end-of-block indicator.

When a console is not operating in block mode, the
end-of-block indicator is treated as any other
character.

You or the application program can change the end-
of-block indicator (refer to the EB command,
described in section 5). This indicator normally
is discarded when the last message from the device
is sent upline.

CONSOLE OUTPUT CONCEPTS

A downline message can contain many logical lines
of output. Each logical 1line can contain many
physical lines of output.

A logical line of output ends when the application
program embeds a code or set of bytes for that pur-
pose in the message, or when the block containing
the line ends. A downline message ends when an
application program indicates that condition.

Because downline messages can always contain more
than one logical line, a console can always receive
the output equivalent of a multiple-message block
mode input transmission. The application program
can group logical lines as ~necessary to achieve
that effect.

If a message fits into a downline network data
block, the block becomes a single-block message.
If one downline message cannot be fit into a single
network data block, the application program can
split it into as many blocks as necessary. An
application program generally sends a single mes-
sage (consisting of as many logical lines as neces-
sary) as the response to one input message from a
console.

When you discard a block of output (that process is
described later in this section), you might be dis—
carding:

Several physical lines
One logical line
Several logical lines within a longer message

An entire message

BATCH DEVICE DATA

Batch devices can be serviced as site-defined
device types through the console interface
described in this section. A separate set of infor-
mation structures also exists for batch devices
serviced by CDC—written Terminal Interface Programs
and application programs.

These programs require large amounts of data to be
exchanged between a host computer”s mass storage
devices and CDC-defined batch devices. . Such batch
data is therefore assembled into messages of one or
more network data blocks. Each network data block
contains one or more mass storage physical record
units (PRUs). Because only the CDC-written Remote
Batch Facility can use the special interface for
CDC—-defined batch devices, the remainder of this
manual does not discuss the requirements this
interface imposes on batch data or batch device
support. :

CONSOLE DATA

As mentioned earlier in this section, a console can
send and receive data in two modes:

Normalized mode

Transparent mode
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The format and content of data in these modes are
described later in this subsection. The char-
acteristics of a console depend on which data
exchange mode is currently used.

In normalized mode, from the application”s view,
the characteristics of a console are as follows:

A page of output has infinite (no physical)
width; logical lines are divided automatically
as needed to fit the physical line restrictions
of the device.

A page of output has infinite (no physical)
length; sets of logical lines are divided auto-
matically as needed to fit the physical
restrictions of the device page.

A logical line of output cannot be longer than
a single network block; a single message can
contain an infinite number of logical lines.

Characters are either 7-bit ASCII codes using
zero parity (bit 7, the eighth bit, is always
zero in upline data and ignored in downline
data), or 6~bit display codes with no parity.

Logical 1lines of input are terminated by a
changeable character or condition; this ter-
minator 1is the end-of-line or end-of-block
indicator described earlier in this section.
The input terminator 1is not part of the data
seen by an application program unless the full-
ASCII feature is used (this is explained later
in this subsection and in section 5 where the
FA command is described).

Logical lines of output are terminated by an
ASCII unit separator character code (US, repre-
sented by the hexadecimal value 1F) or the end
of a zero-byte terminated record. The applica-
tion program places this terminator in the data.

Logical lines can be divided into physical
lines by embedding optional format control
characters in downline blocks., Output format-
ting is described in more detail in section 3.

lIn transparent mode, from the application”s view,

the characteristics of a console are as follows:

A page of output has infinite (no physical)
width,

A page of output has infinite (no physical)
length. .

Characters are either 7-bit codes using zero
parity (bit 7, the eighth bit, is always zero
in upline data and ignored in downline data),
or codes of a terminal-dependent code set with
terminal-dependent parity.

Messages of input are terminated by a change-
able character or condition; this terminator is
one of the message or mode delimiters described
later in this section. The mode delimiter is
not part of the data seen by an application
program.

Messages of output are terminated by a condi-
tion or event chosen by an application program
(each network block is separately designated as
transparent or normalized when sent).
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The application must perform any cursor posi-
tioning actions required, and must make any
timing adjustments needed at the end of physi-
cal output lines.

LINE TURNAROUND CONVENTION

The application program can service a console as if
the device always operates in a full-duplex mode.
That is, input and output can occur independently;
you can enter several logical lines at once (an
operation called typeahead), without waiting for a
response to each line.

Application program input and output need not
alternate. However, some devices cannot actually
operate that way. To prevent a loss of synchroni-
zation between input and output at such devices, a
line turnaround convention exists. This convention
consists of the following events.

The end of a message has special significance to
the network software during output to a console.
When such a block is the 1last block of output
queued for delivery to the device, the network
software:

Unlocks the keyboard of a console being ser-—
viced as terminal class 4 (an IBM 2741).

Sends an X-ON code to start an automatic paper
tape input mechanism, if one has been defined
as the input mechanism for the device. Paper
tape operation is explained in more detail in
sections 3 and 5 where the IN and OP commands
are described.

Identifies an au! ic dinput prompt to be
returned, if the app.tcation program uses this
feature. When this feature is used, the net-
work software delivers the block to the .device
and retains the first 20 characters in the
NPU“s input buffer. Subsequent input from the
device is attached to the end of the retained
data. (If more than one logical 1line is
received from the device, the first is appended
to the retained data.) All logical lines are
transmitted to the host as received from the
device.

If the terminal is a half-duplex device, such as a
2741 or a paper tape reader/punch, it must enter
input before the network software will deliver
additional output messages. Other devices are not
subject to this restriction. :

You can satisfy the requirement for an input block
after an end of message is output in several ways.
You can enter an empty input line, which will reach
the application program as an end of message for a
block containing nothing. You can enter a 1line
containing data, which will reach the application
program as one or more network data blocks.

' Full duplex devices can interrupt output by

entering input. When this occurs, the network

- software stops the output until you complete the

input (using an end-of-line. or end~of-block
indicator). Output then resumes at the next
character of the current physical and logical line.
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CONSOLE EXCHANGE MODES

The conventions of block content depend on the mode
in which the block is exchanged. There are two
possible exchange modes, normalized mode and trans-
parent mode. The latter is referred to in other
manuals as binary mode. This manual uses trans-
parent mode to indicate exchange of a block that is
not in normalized mode.

Normalized Mode Operation

The network software assembles message character
data into upline network data blocks from terminal
transmission blocks. It disassembles character
data from downline network data blocks, reassem-
bling the characters into terminal transmission
blocks. Figure 2-1 illustrates this process.

The assembly operation 1is controlled by the
termination of 1logical lines. The. disassembly
operation can be controlled by the termination of
physical lines when that is appropriate for the
output mechanism of the device. The disassembly
operation can also be modified by format control
characters embedded in each block, and by the page
width defined for the device (refer to the PW com-
mand in section 5).

End of Logical Lines in Input

Logical lines reach an application program as one
or more network data blocks. Logical lines usually
end when a message ends and do not coantain the
character or code sequence defined as the end-of-
line or end-of-block key.

However, two special cases exist. Logical lines do
contain the end-of-line or end-of-block codes when
the device is operating in full-ASCII editing mode
(described later in this section). Logical lines
also contain the end-of-line code as data for the
host when the network end-of-line indicator is
changed to be the default end-of-block indicator
for the device (see the EB option of the EL command
described in section 5). In the latter case, the
transmission block becomes a message, and the logi-
cal lines within it have no effect on conmstructiom
or type of network data blocks.

Logical and Physical Lines in Output

A single logical line can contain many complete
physical lines. A single block can contain many
complete logical lines, and a message can be one or
many such blocks. A physical or logical line can-
not, however, be continued from one block to
another.

Physical Lines

Line 1 Line 2

Line 3 Line 4

«—100 characters—» «— 68 characters—»

Logical Lines

«+—100 characters—» <«— 9 characters —»

Logical o . Logical _ _ Logical
- Line a Line b Line ¢
Line 1 Line 2 Line 3 Line 4

<« 100 characters — <«— 68 characters —»

Terminal Transmission Block (Block Mode Operation Input)

«—100 characters— «—9 characters—»

- Transmission Block >
- Logical - - Logical _ - Logical
Line a Line b Line ¢
Line 1 Line 2 Line 3 Line 4

«—100 characters — <«—68 characters—»

<«—100 characters— <«—-9 characters—»

Figure 2-1. Physical and Logical Information Structures in Normalized Data
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Logical lines within downline blocks are ended by
an end-of-line indicator. Unlike the end-of-line
indicators used in upline blocks, downline blocks
always contain codes for the end-of-line function;
the codes used downline are always the same and
usually differ from the codes used upline. The
downline end-of-line indicator varies according to
the way the application program stores information
in the block.

The end-of-line indicator in blocks wusing 8-bit
characters in 8-bit or 12-bit bytes is determined
by whether the block is sent in normalized mode or
transparent mode (described later in this section).
In transparent mode, no end-of-line indicator
exists. In normalized mode, the end-of-line indi-
cator is the ASCII unit separator character US.

The end-of-line indicator in blocks using 6-bit
character bytes is 12 to 66 bits of zero; these
bits are right justified to fill the last central
memory word involved. This convention makes each
logical line the equivalent of a zero-byte termina-
ted logical record.

The 6-bit option requires a right-justified 12-bit
byte in at least one central memory word. On com-—
puters using the 64—-character set, the colon is
represented in 6-bit display code by six zero bits.
On such systems, if the application needs to send
colons to the console in 6-bit display code, care
must be taken to make sure that a string of colons
is not interpreted as an end-of-line indicator. A
colon preceding the end-of-line indicator is con-
sidered as part of the indicator and not as a colon
when it occupies one of the two rightmost character
positions in the next-to-last central memory word
of the block or any of the eight leftmost positions
in the last word of the block.

All predefined end-of-line indicators embedded
within a block are discarded by the network soft-
ware and produce no characters on the console. The
network software can perform carriage or cursor
repositioning when an end-of-line indicator is
encountered; this operation is in section 3 under
Output Formatting, where format effectors are
described.

Upline Character Sets and Editing Modes

The network protocol permits entry from a device of
any code less than or equal to 8 bits per char-
acter; however, a normalized mode character always
reaches an application program as one of the 128
ASCII characters defined in appendix A. Receipt of
an entered character by the application program
depends on the editing functions performed by the
TIP. Three editing modes exist for the TIP when it
processes normalized data:

Complete normalized editing mode
Special editing mode
Full-ASCII mode
Devices usually begin é connection with the network

in normalized mode. The initial upline editing
mode is complete editing. You or the application

- program can change that mode using the SE or FA

commands, described in section 5.
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Complete Editing

During complete editing operations, the following
hexadecimal character codes cannot be received by
the network application program:

00 (the ASCII character NUL)
0A (the ASCII character LF)
7F (the ASCII character DEL)

The backspace character code currently defined
for the device (see the BS command in section 5)

The end-of-line indicator currently defined for
the device (see the EL command in section 5)

The end-of-block indicator currently defined
for the device (see the EB command in section 5)

The following hexadecimal character codes cannot be
received, if entered at certain points in a message:

02 (the ASCII character STX), if entered as the
first character of a message

11 (the ASCII character DCl) if it follows an
end-of-line or end-of-block indicator and the
TIP is supporting output control for the device
(see the Y option of the OC command in section
5)

13 (the ASCII character DC3) if it follows an
end-of~line or end-of-block indicator and the

TIP is supporting output control for the device

(see the Y option of the OC command in section
5)

13 (the ASCII character DC3) if it follows an
end-of~line or end-of-block indicator and the
input mechanism is known to be a paper tape
reader (see the PT option of the IN command in
section 5)

The user-break-l1 and user-break-2 character
codes currently defined for the terminal, if
entered as the only character in a message (see
the Bl and B2 commands in section 5)

The abort—output-block character code currently
defined for the terminal, if entered as the
only character in a message (see the AB command

in sectiomn 5)

The network control character currently defined
for the terminal when it follows an end-of-line
or end-of-block indicator or when it is used
for such purposes as page turning (see the CT
command and the Y option of the PG command in
section 5)

The currently defined cancel-input character is

always received at the end of the logical 1line it
cancels. This character is not data.

Special Editin

Special editing takes precedence over complete

* editing. Special editing cannot occur if the ter-

minal operates in network block mode.



When special editing occurs, line feed codes and
the currently defined backspace code are forwarded
to the application program as data. The network
software sends appropriate responses to the device
when it receives these codes.

During special editing operations, ‘the following
hexadecimal character codes cannot be received by
the network application program:

00 (the ASCII character NUL)
7F (the ASCII character DEL)

The end-of-line indicator currently defined for
the device (see the EL command in section 5)

The end-of-block indicator currently defined
for the device (see the EB command in section 5)

The following hexadecimal character codes cannot be
received, if entered at certain points in a message:

02 (the ASCII character STX) if entered as the
first character of a message

11 (the ASCII character DCl1) if it follows an
end-of-line or end-of-block indicator and the
TIP is supporting output control for the device
(see the Y option of the OC command in section
5)

13 (the ASCII character DC3) if it follows an
end-of-line or end-of-block indicator and the
TIP is supporting output control for the device
(see the Y option of the OC command in section
5)

13 (the ASCII character DC3) if it follows an
end-of-line or end-of-block indicator and the
input mechanism is known to be a paper tape
reader (see the PT option of the IN command in
section 5)

The wuser—break-1 and user-break-2 character
codes currently defined for the terminal, if
entered as the only character in a message (see
the Bl and B2 commands in sectiom 5)

The abort-output-block character code currently
defined for the terminal, if entered as the
only character in a message (see the AB command
in section 5)

The network control character currently defined
for the terminal when it follows an end-of-line
or end-of-block indicator or when it is used
for such purposes as page turning (see the CT
command and the Y option of the PG command in
section 5) .

The currently defined cancel-input character is

always received at the end of the logical line it
cancels. This character is not data.

Full-ASCII Editing

Full-ASCII editing takes precedence over special
editing or complete editing. When full-ASCII edit-
ing occurs, almost all codes are forwarded to the
application program as data. The network software
does not perform actions at the terminal when it
receives the codes for backspace, abort-output-

block, cancel-input, user-—break-1l, or user-break-2.
These codes and the end-of-line and end-of-block
indicator codes are sent upline as data.

During full-ASCII editing operations, the following
hexadecimal character codes cannot be received by
the network application program:

00 (the ASCII character NUL) if it occurs after
the end-of-line or end-of-block indicator

OA (the ASCII character LF) if it occurs after
the end-of~line or end-of-block indicator

7F (the ASCII character DEL) if it occurs after
the end-of-line or end-of-block indicator

11 (the ASCII character DCl) if it follows an
end-of-line or end-of-block indicator and the
TIP is supporting output control for the device
(see the Y option of the 0C command in sectiom
5)

13 (the ASCII character DC3) if it follows an
end-of-line or end-of-block indicator and the
TIP is supporting output control for the device
(see the Y option of the OC command in section
5)

13 (the ASCII character DC3) if it follows an
end-of-line or end-of-block indicator and is
explicitly supporting paper tape input from the
device (see the PT option of the IN command in
section 5).

The network control character currently defined
for the terminal when it follows an end-of-line
or end-of-block indicator or when it is used
for such purposes as page turning (see the CT
command and the Y option of the PG command in
section 5)

The currently defined cancel-input character is
always received as the last character of the logi-
cal line it ended. This character is data.

Downline Character Sets

The network protocol permits transmission from a
network application program of any character code
less than or equal to 8 bits. If the application
program transmits an 8-bit code, it cannot use the
upper (eighth) bit for data unless it is transmit-
ting in transparent mode.

In normalized mode, the application program can
only use the 128 ASCII characters defined in appen-—
dix A. If the application program transmits a
7-bit ASCII code, it cannot use the upper (eighth)
bit for parity; the network ignores the eighth bit
in downline normalized mode data.

Receipt of a transmitted character by the device
depends on the editing functions and character
transformations performed by the TIP. 1In addition
to character codes altered during the translation
and substitution operations described elsewhere in
this section and in appendix A, the hexadecimal
character code 1F (the ASCII character US used as a
downline block end-of~line indicator) cannot be
received by a device when the application program
transmits a block in normalized mode.
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If the application program allows format effectors
in output and does not supply them automatically,
the first character in each logical line also 1is
deleted or replaced. Format effectors are
described in section 3.

Page Width and Page Length

The application program receives an indication of
the page width and page length in effect for a con-
sole when connection with the device first occurs.
You or the application program can change the page
width and page length in effect for the conmsole.

The Terminal Interface Program uses the page width
value to transform logical lines of downline data
into physical lines of output and to determine the
boundaries allowed for backspacing. The TIP uses
the page length defined for the console to format
physical lines into physical pages or screens of
output.

For consoles defined as having hardcopy output
mechanisms (see the PR option of the OP command in
section 5), a logical line of downline data con-
taining more characters than the page width value
permits is divided into singly spaced physical
lines. These physical 1lines are equal to or
shorter than the page width in effect and are dis-
played successively.

For all consoles, the page width is used as part of
the line-counting algorithm to determine the page
length. Each logical line is examined to determine
how many multiples of the page width (how mnany
physical lines) it contains. Each complete or par-
tial multiple counts as one line when the TIP
determines the page length.

Line counting begins at the beginning of each down-
line message. The line counter is reset to zero
each time the page length of the device is reached,
each time any input occurs, or when page turning
occurs during page waiting operation. Refer to the
PG, PW, and PL commands in section 5.

The physical line width of the device might be
smaller than the page width defined for the

device. When this happens, the effect of sending a

logical line of downline data containing more char-—
acters than the physical line width permits depends
on the terminal hardware.

Transparent Mode Operation for Other Than
3270 Terminals ‘

Blocks exchanged between an application program and
a console device in transparent mode do not use
most of the features of the network:

No input editing. occurs.

No code conversion occurs.

No format effector deletions and - replacements
are performed for downline blocks.

No page width operations are performed to pre-
serve physical line boundaries.

Page waiting occurs only at the end of a down-
line message (see the PG command in section 5).
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Transparent mode operation is separately selected
for input and output. Either you or the applica-
tion program can start transparent mode input,
using the IN command described in section 5. Only
the application program can start transparent mode
output.

Transparent mode messages need not be equivalent to
normalized mode logical lines.

Transparent mode data can occupy up to 8 bits of an
8-bit byte, representing up to 256 distinct charac-
ter codes or device instructions. Codes longer than
8 bits cannot be exchanged; data packed in 12-bit
bytes by an application program or a terminal device
is truncated to 8 bits by the network software.

HASP terminals (terminal classes 9 and 14) and
bisynchronous terminals (terminal classes 16 and
17) cannot transmit or receive such blocks. All
other terminals can, although mode 4 terminals
(terminal classes 10 through 13 and 15) require the
special treatment described below.

During transparent mode operation, the application
program is responsible for all data formatting and
terminal control. For mode 4 terminals, this means
that the Terminal Interface Program does not blank-—
fill the current line and unlock the keyboard
before input can be performed; the TIP does add or
remove the line transmission portion of the proto-
col envelope (characters that are not part of your
data) to or from all message text exchanged with
the terminal.

Two mutually exclusive forms of transparent mode
input can be selected. The network administrator
can make this selection when the device is defined
in the network configuration file, or you or the
application program can make it while the device is
active, The two forms are:

Single message

Multiple message (analogous to = block mode
operation)

3270 Transparent Mode Operation

Downline

The application constructs a screen—full of
protected/unprotected yields and supplies all the
desired attribute-characters and screen-buffer-
addresses  for the fields. The TIP is responsible

- for preceding the block of output by SYNC-

characters, start—-of-text, and escape—char, and
attaches ETX, CRC, and PAD at the end. The TIP
also translates all downline data ASCII to EBCDIC
and performs SYNC-fill.

A typical start of a field would be:

SBA set-buffer—address x “117
BAl . buffer-address-l

BA2 buffer-address-2

ATT . attribute=char

where the  attribute-character determines the
characteristics of the field: ‘

-  protected
- . unprotected
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- intensified
- numeric shift

The application is also expected to insert the
| cursor at a desired location.

Once transparent output is delivered to a 3270
terminal, the TIP assumes transparent input until a
non—-transparent downline block is delivered to the
terminal.

To protect the integrity of the protocol, the TIP
replaces certain downline characters by NULLs. The
characters replaced are:

SOH, STX, ETX, EOT, ENQ, ACK, NAK, SYNC

Upline

Once transparent output is delivered, the TIP sends
to the host all modified unprotected fields received
from the terminal including the SBA and buffer-

address-chars (2) of each field. The terminal does
not send the attribute characters back to the TIP.

If the incoming text 1is larger than one transmis-—
sion block (256 characters), the TIP will send,

BLK/BLK/..../MSG

so that the application can reproduce a full screen.

Single-Message Input

For single-message input, one or more transparent
mode input delimiters are specified, using the DL
command options described in section 5. The end of
a message ends transparent mode input. The opposite
is true also: when transparent input ends, so does
the current message. Single—-message transparent
mode input ends when the Terminal Interface Program
encounters one of the mode delimiter conditioms.

Multiple-Message Input

For multiple-message input, you or the application
program define:

One or two input ~end-of-message indicators
(equivalent to a normalized mode end-of-line
indicator)

One or two transparent mode input delimiters
(analogous to a normalized mode end-of-block
indicator)

Each message ends at an end-of-message indicator;
‘the last message ends when transparent input mode
ends. The end of a message, however, does not
automatically mean the end of transparent mode
input. The end-of-message indicator and mode de-
limiters are specified using the XL command options
in section 5.

Upline Message Blocks

A transparent mode input block is assembled each
time the network block size is reached or the
Terminal Interface Program encounters an end-of-
message indicator. The last block in the last mes-
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sage is assembled when the delimiter condition is
encountered. Figure 2-2 illustrates this concept.

1f the end-of-message indicator is a specific char-
acter code, the TIP removes that code from the
character stream before assembling the last block.
The transparent mode delimiter code (if one exists)
is also removed.

In transparent mode, the concept of a logical line
is not meaningful to the network software. Both
the end-of-line and end-of-block indicators are
data within a transparent message.

Transparent Mode Output

Transparent mode output data can be divided arbi-
trarily into blocks and messages, provided the
restrictions on network block size are met. A
transparent mode downline block ends when the last
character it contains is transferred to the network.

If the TIP is performing page-wait operations for
the terminal during transparent mode operation,
output stops to wait for terminal operator acknowl-
edgment at the end of each message. The automatic
input feature can be used with the last block of a
transparent mode output message.

Parity Processing

Actual terminal codes are right-justified with zero
fi1ll within the 8-bit character portion of the
input or output byte. The codes contained in the
input or output bytes depend on the parity option
declared for the terminal.

The actual terminal code parity bit can be used for
meaningful code only if no parity, or ignore
parity, is declared (see the N and I options of the
PA command in section 5). Otherwise, the parity
bit is zero in input blocks and set by the network
processing unit on output. .

For example:

If the terminal uses a 7-bit code such as
ASCII, with the eighth bit as a parity bit, the
setting of the eighth bit is determined by the
parity option selected for the terminal. If
zero parity 1is declared, the eighth bit is
always zero on input and output, If odd or
even parity is declared, the eighth bit varies
on input and output to satisfy the character
parity requirement. If no parity, or ignore
parity, is declared, the eighth bit is treated
as part of the character data and is not
changed during input or output.

If the terminal uses a 6-bit code, with the
seventh bit as a parity bit, the setting of the
seventh bit is determined by the parity option
selected for the terminal. If zero parity is
declared, the seventh bit is always zero on
input and output. If odd or even parity is
declared, the seventh bit varies on input and
output to satisfy the character parity require-
ment., If no parity, or ignore parity, is
declared, the seventh bit is treated as part of
the character data and is not changed during
input or output.
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Physical Network Blocks

Network Network
Block Block

Network Network
Block Block

«—100 characters— «— 68 characters —»

Logical Messages

«—100 characters— <«+— 9 characters—»

- Message 1 > ~ Message 2—> «——Message 3—>
Network Network Network Network
Block Block Block Block

«— 100 characters—» «— 68 characters —»

Terminal Transmission (Multiple-Message Operation Input)

- Transparent Transmission Period

«—100 characters—» «— 9 characters—»

- Message 1 —>

<«—— Message 2——> <«—— Message 3—>

Network Network
Block Block

Network Network
Block Block

«—100 characters— «—68 characters—»

«—100 characters -—» «— 9 characters—»

Figure 2-2. Physical and Logical Information Structures in Transparent Mode Data

USING THE INTERFACES

We can now examine how you use this information
when:

Transmitting data from a terminal

Receiving data at a terminal

DATA INPUT TRANSMISSIONS

Bewildering things sometimes occur when a terminal
user presses a key. Pressing a key at one terminal
causes action A, while pressing a key marked the
same way at another terminal causes action B (or,
worse, yet, actions B, C, and D). :

You can understand these situations, and sometimes
avoid them, by knowing the following: )

When a character is transmitted by the terminal
When a line is traﬁsmitt:ed t;) the host computer
What constitutes a physical line of data
What constitutes a logical line of data

What constitutes a logical message
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The network”s view of these things was discussed
earlier in this section. Now we can examine how
you use these features through a console keyboard.

Transmission Time and Transmission Block Size

When transmission of data from the terminal occurs
depends on the upline transmission block size of
the terminal. On some terminals, transmission time
and upline transmission block size are selected
with a hardware or controlware switch (usually
described in the terminal operator”s guide as a
transmission mode switch). At other terminals, the
transmission time and size are fixed when the ter-—
minal is built.

There are three transmission times, with corre-
sponding transmission block sizes:

Character-by-character (called conversational

mode or character mode)

Line-by-line (called line mode)

Block—by—bloék (called batch mode or block mode)
When your terminal uses character mode transmis-
sion, each character is transmitted to the network

processing unit as soon as you enter it. A trans-
mission block is one character long.
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When your terminal uses line mode transmission,
each character you enter 1is stored in the terminal
buffer memory until you indicate that the line is
complete  (or wuntil the buffer is completely
filled). Transmission to the network processing
unit oeccurs only when no more information can be
entered on the line. A transmission block is typi-
cally 80 characters long.

When your terminal uses block mode transmission,
‘each character you enter is stored in the terminal
buffer memory. When you indicate that the line is
complete, that indication is also stored. Unless
you also indicate that the buffer can be trans—
mitted to the network processing unit, any char-
acters you subsequently enter are stored within the
terminal as part of another line of data. A trans-—
mission block can be several thousand characters
long.

In summary, character mode terminals do not buffer
input before transmission. Line mode terminals
buffer an entry one physical or logical line long
before transmission. Block mode terminals buffer
many entries of physical or logical lines before
transmission.

Character mode terminals for which paper tape input
has been prepared off-line operate like network
block mode terminals. Teletypewriter use of paper
tape in this manner is described in section 3.

The primary impact of transmission time, from a
terminal user”s viewpoint, is on editing of input.
Mistakes can be edited out of entries on block mode
or line mode terminals simply by repositioning the
cursor or typing element carrier (usually by back-
spacing) and typing over the error. The erroneous
character, backspace characters, and characters
backspaced over are all discarded before transmis—
sion. This procedure does not work on entries at
character mode terminals, because the information
has already left the terminal.

One function of the network processing unit is to
make input from one terminal look the same to host
software as input from any other terminal. The NPU
accomplishes this by buffering characters received
from all terminals. This buffering permits the NPU
to edit normalized mode input in a manner that
mimics the off-line editing performed at line mode
or block mode terminals.

The NPU transmits the buffered input to the host
only when you enter a code (such as the end-of-line
or end-of-block indicator) that says no more data
will be input for that line. This indicator ter-
minates buffer filling and sends a data message to
the host. :

The network processing unit can distinguish between
ending a physical line of data and ending a mes-
sage. It makes this distinction on the basis of
the character entered at the end of the line.

If you end a physical line of data by pressing a
line feed key, the network processing unit does not
usually send the accumulated characters to the
host, but presumes that the characters are part of
a longer message. The NPU responds by causing a
carriage return operation at the terminal
immediately after the line feed caused by the key.

The NPU does not process line feed characters this
way when you use the special editing feature or
change the blocking factor. Special editing was
described elsewhere in this section and in section
5; the blocking factor is discussed with the BF
command in section 5.

If you end the line of data by entering an end-of-
line or end-of-block indicator, the NPU sends the
accumulated characters to the host and indicates
that the message is complete. The NPU can inform
you of this operation by causing a line feed opera-
tion and/or a carriage return operation in response
to the indicator received.

These conventions give you four distinct function
keys affecting transmissions from you to the host:

A physical line forwarding (network data block
transmission) key recognized by the network

A message termination and transmission (end-
of-line or transparent mode end-of-message) key
recognized by the network

A block termination and message transmission
(end-of-block or transparent mode delimiter)
key recognized by the network

A message or block transmission key recognized
by your terminal

At character mode and 1line mode terminals, the
second and third functional keys are usually the
same physical key; terminating a message transmits
that message.

At a block mode terminal, the message termination
key can be different physically as well as func—
tionally from the message transmission key. You
must understand the distinction between these keys
to know when the NPU and the host software perform
their functions for messages from such terminals.
The NPU cannot transmit a terminated message to the
host until the terminal transmits the message to
the NPU,

At line mode and block mode terminals, there is
another factor determining when transmission from
the terminal occurs. When such terminals use con-
trolware or an emulator, the controlware or emula-
tor can treat console entries in two ways:

As communication intended for the host
computer, unless otherwise indicated; this mode
of operation is called direct—~transmission pro-
cessing in this manual.

As communication intended for the emulator,
unless otherwise indicated; this mode of opera-
tion is called exception processing in this
manual .

Direct-transmission terminals are the most common
among the terminals serviced by the network. Such
terminals always transmit information to the net-
work when the transmission key is pressed.

Exception-processor terminals do not transmit any-—

thing to the network when the transmission key is
pressed, unless the entry has been prefixed by
something that serves as a command to make such a
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transmission. Such terminals transmit information
to the network only when the form of each console
entry is:

prefix information @

All entries described in this manual assume that
you are operating a direct-transmission terminal.
Operators of exception—processor terminals must
adapt the format of an entry description to match
the prefixing requirements of their specific ter-
minals.

Because of the ways in which your terminal can
transmit data and the network can divide it into
network data blocks, an application program can
receive three types of input transmissions:

A single-block message
One block of a multiple-block message

Multiple messages of one or more blocks each

Not all application programs can distinguish among
these three types. Because the single-block mes-
sage is the simplest type and must be recognized by
any application program to be functional, most
manuals describing terminal use specify ending an
entry by pressing the terminal transmission key.
This manual is no exception.

You should not use a message termination key that
is separate from a message transmission key unless
the application program receiving the transmissions
supports the concept known as typeahead. Typeahead
always exists when multiple messages are trans—
mitted in a single terminal transmission block from
the terminal. You should not use a line feed key
as a line forwarding key unless the application
program receiving the transmissions accumulates all
transmissions constituting a single message before
processing the first transmission of the set.

There are two occasions when the distinction
between transmitting a line and transmitting a mes-—
sage is important to you:

When transmitting a line suspends input pro-
cessing, but transmitting a message does not

When transmitting a line suspends output pro-
cessing, but transmitting a message does not

If you are communicating with a network application
program - that 1is designed to process messages,
transmitting a line rather than a message causes
the application program to delay processing -of the
entry until the message is complete. This delay

. can cause a situation in which you are waiting for

the application program to do something, while the
application program is waiting for you to do some-
thing.

The network processing unit always gives input pre-
cedence over output. If input begins while a line
of output is in progress, the network processing
unit saves the output line until input of the mes-—
sage 1is complete, then resumes output from the
point of interruptiomn.
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If input begins while output is available for the
terminal but output delivery has not begun, the
output is saved. This means that transmitting an
input line indefinitely delays all output to the
terminal until the terminal transmits the last line
of the message. Any response by an application
program to a transmitted line is therefore delayed
until a complete message is transmitted.

The use of terminal line feed, message termination,
and message transmission keys is summarized in the
following subsection. The key identified in this
subsection with a specific function does not always
match the key on the terminal being used, because
various terminals can operate in the same terminal
class.

Line Feed and Transmission Keys

Table 2-1 shows the default keys used by the. sup-
ported terminal classes to perform the end-of-line,
end-of-block, line feed, and terminal transmission
functions. The keys shown are for typical termi-
nals in each terminal class. The terminal classes
are described in section 5.

Some manuals divide the keys listed in table 2-1
functionally into three types and refer to them as
carriage return, new line, and line feed. These
keys are described in two ways: functions they
provide at the terminal, and interpretations an
application program makes when they are used.

Terminal functions are:

° Carriage return

This key: terminates a message if it is
defined that way; advances the cursor or
carriage to the beginning of the next line;
and transmits the message if it is defined
that way. It also transmits ‘any other
messages that may have been stored in the
terminal buffer. This key generates an
end-of~1line or an end-of-block indicator in
normalized mode and is _the one normally
referred to by the term in this guide.
A key generating a new line (NL) ASCII code
can be used if available.

° New line

This key: terminates a message if it is
defined that way, but does not transmit the
message. Rather, it causes the message to
be stored in the terminal”s buffer until
the carriage return key is used to transmit
the entire buffer to the host. The new
line key is an end-of-line key when used at
a block mode terminal.

e Line feed

This key: can transmit one physical line
from the NPU buffer as a mnetwork block;
advances the cursor or carriage to the
beginning of the next line; does not ter-—
minate the message. Subsequently using the
carriage return or new line key causes the
message to be terminated.



The application program interprets use of these
keys as:
Carriage return
This key terminates a message.
New line
This key terminates a message. Correct

processing of subsequent messages in the
same transmission depends on whether the

application
dialog.

Line feed

program

supports

typeahead

This key does not generate data unless par-
tial suppression of input editing (special
Otherwise, the
key can terminate a single transmission.

editing) has been selected.

If the
between

mission of a message,

program expecting additional input.

application program distinguishes
transmission of a line and trans-
this key leaves the

When an application program permits entry
of parameters for a single operation as
successive transmissions, the line feed key
can function as a delimiter.

Input Editing Keys

Because of the buffered nature of some terminals,
there are two times when you can edit the contents
of a message:

Before transmission from the terminal

Before transmission from the network processing

unit
Character mode terminals do not permit editing
before transmission from the terminal. Line mode

and block mode terminals do. You have several
choices of keys for editing from line mode or block
mode terminals. Table 2-2 summarizes these input
editing keys for terminals in all terminal classes.

TABLE 2-2, INPUT EDITING KEYS
Editing Within Terminal Editing Within Network
Terminal
Terminal Class Delete Delete Delete Delete E:i:te ﬁzi:;ee
Character Line Message Character 1) (l)g
Teletype Model 30 1 None None None (:) (2) ® (@) (:) (2)
Series
cbc 713 2 None None None <== (2) (:) (2) (:) (2)
CDC 751 or 752 or 756 2 None None None <=- (2) ® e | ®®
(CHARacter switch
setting only
CDC 751 (LINE switch 2 <- LINE LINE @ @ ® | ® @
setting only) CLEAR CLEAR
CDC 751 or 756 (BLOCK | 2 pa LINE CLEAR &> @ ®e(®
switch setting only) CLEAR
CpC 721 3 None None None <-- (2) ® @ ® @
Viking Extended
IBM 2741 4 None None None BACK . ATTN ( ATTN (
SPACE (2) (2) (2)
Teletype Model 40-2 5 {-- or LINE n LINE None .(:) (2) (:) (2)
CHAR DLETE DLETE DLETE
Hazeltine 2000 (HALF 6 < None None (2) (2) (2)
or FULL switch ' @ ® ®
setting only)
Hazeltine 2000 (BATCH 6 <-- or D/C | D/L CLR/FG ® @) ®°® | ® @
switch setting only)
Digital Equipment 8 None None None BACK (:) (2) (:) (2)
Corporation VI100 SPACE (2)
(ANSI X3.64)
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TABLE 2-2,

INPUT EDITING KEYS (Contd)

Terminal

Editing Within Terminal

Editing Within Network

Delet Delet
Terminal Class Delete Delete Delete Delete 14 ete ete
ine Message
Character Line Message Character (1) 1)
Tektronix 4014 8 BACKSPACE None None ® @ ® @ ® (@)
or
HASP Workstation 9 Varies (3) Varies Varies (3) None « (2) 2
qr 14 3)
CDC CYBER 18 COMM 18 9 <= _RUBOUT | CLEAR None None ( (2)
HASP Simulator
CDC 200 User Terminal 10 BKSP None CLEAR None None C (2)
CDC CYBER 18 COMM 18 10 <= RUBOUT CLEAR None None ( (2)
200 User Terminal
Simulator
CDC 714-30/40 11 & LINE CLEAR None None ( (2)
CLEAR
cDC 711-10 12 < LINE | CLEAR None None ()
CLEAR .
CDC 714-10/20 13 & LINE CLEAR None None ( (2)
CLEAR
cDC 731-12 15 <—- LINE CLEAR None None ()
CLEAR
CDC 732-12 15 <-- LINE CLEAR None None (2
CLEAR
CcDC 734 15 <-- LINE SELECT None None  (2)
CLEAR CLEAR )
IBM 2780 16 None None None None None None
IBM 3780 17 None None None None None None
IBM 3270 18 == ERASE None None None ¢ (2)
EOF

(3) Different HASP terminals use different keys for this purpose.

(1) The effect of entering this character depends on the network application program being used.

(2) This is the character most frequently configured for terminal use; this character can be changed by the
site administrator or by the terminal operator through a command described in section 5.
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As the table indicates, there are three forms of

input editing possible:
Removal of a character from the input
Removal of a line from the input
Removal of a message from the input

When the editing is performed within the terminal
before transmission, the character identifying the
key for the function is fixed. When the editing is
performed within the network software after trans-
mission from the terminal, the character identi-
fying the key for the editing function can be
changed. The method used to make the change (the
BS or CN command) is described in section 5.

Removing a character from the input is usually
synonymous with backspacing, and is therefore per—
formed by the NPU when a backspace character is
entered. Removing a logical line from the input is
synonymous with canceling a message, and is there-
fore performed by the host when a cancel-input
character is entered. Message-removal editing
might not be successful if the host application
program does not recognize the function.

The following subsections describe what the NPU
does when you enter one of these characters. Use
of the special-editing and full~ASCII options,
which partially suppress input editing by the NPU,
are also discussed. Selection of these options is
also described in section 5.

Backspacing

Normal editing by the NPU deletes an input char-
acter from the NPU buffer each time a character
code associated with the backspace function is
received. When the default backspacing character
is used, pressing the backspace key moves the cur-

" . sor or carriage back one character position. You

can then overtype a new character to replace the
existing character in the input.

When your input line is longer than the page width
defined for your console, you cannot backspace
across the page width boundary. For example, if
your console has a page width of 60 characters and
you enter 72 characters of data, you cannot back-
space more than 12 characters.

NPU processing of backspace characters prevents the
following:

Transmitting a backspace character code to the
application program in the host computer as
data,

Overstriking one character with another to
create a third character.

Seeing the component characters when you per—
form overtyping (the second character either
replaces the first or renders it uamreadable).

If you need to do any of these things, you can
either change the backspace character used by the
network or use the special editing option. The NPU
supports an alternate form of backspace processing

as part of its special editing option. Selection
of the option partially suppresses the editing of
input.

When you use the special editing option, the NPU
reacts differently to receipt of a character code
associated with the backspace function. From your
viewpoint, pressing the backspace key while special
editing is in effect  stores the character code
associated with the backspace function as data to
be transmitted to the application program in the
host computer.

If you press the line feed key immediately after
pressing the backspace key, the NPU displays a
pointer beneath the character affected by the back-
space operation (this positioning is true only if
you are using the default backspacing character).
The NPU then positions the output device so that
the next character of input appears beneath the
pointer. Also, if the terminal is in a class that
permits output of a bell character code, the NPU
sends such a code. Whether you hear a bell or buz-
zer noise as a result of the code depends on the
hardware options installed at your terminal.

When you wuse normal input editing, backspaces
delete characters. Deletion of anything when
special editing is used becomes the function of the
application program you are communicating with.
The following examples clarify this distinction.

Suppose you press the keys A, Q, <-~, P, and L, in
that order. If you are using normal input editing,
you see something like:

APL
or

ABL

and the application program sees only the three
characters APL. If you are using the special edit-
ing feature, pressing the same keys makes you see
the same thing; however, the application program
sees all five characters. If the application pro-
gram can do so, it will interpret the sequence of
Q, backspace, P as either P alone, or a new hybrid
character created by an overstrike.

Suppose you press the keys A, Q, <--, LINE FEED, P,
and L, in that order. If you are using normal
input editing, you see something like:

AQ
PL

and the application program sees one or two trans-—
missions containing the characters APL. However,
if you are using the special editing feature, pres-
sing the same keys makes you see something like:

AQ

!
PL

and the application program sees one transmission
containing codes for all six keys.

Unless otherwise indicated, this manual assumes
that special editing is not being used. All dis-
cussions of either a backspace or line feed opera-
tion depend on this assumption.
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Canceling a Logical Line

Editing by the host should delete a logical 1linme
from unprocessed input each time a character code
associated with the cancel-input function is
received as the last character of an entry. From
your viewpoint, pressing one key (usually the

or left parenthesis key) and pressing the end-of-
message or end-of-block key allows you to start the
line over without backspacing to the beginning of
the line. Your new entry line begins at the first
position of the line following a line reading:

*DEL*
that is output by the NPU.

The method of processing the (, (:), or comparable
character:

Transmits the cancel-input character code to
the application program in the host computer as
the last data character of an entry. This
allows the program to see what you deleted.

Allows the application program to reissue
prompting information, such as auto—input char-
acters, that made up part of the canceled line.
Auto-input characters are described in more
detail in the next subsection.

DATA OUTPUT TRANSMISSIONS

Data output to a terminal parallels data input in
several ways. A network application program can
transmit output data in either single line messages
or multiple line messages. The network processing
unit (at the application program”s request) can
edit character mode output data to insert terminal
character code sequences that reformat lines of
output. You can use certain terminal keys to exer-
cise some control over the output transmission
process.

Blocks, Lines, and Messages

The distinction among a block of output, a line of
output, and a message of output is significant to
you in the following contexts:

During use of the abort-output-block feature

During choice of the method used to enter data
from the terminal

During paging operations

When a message of output begins, the following
occurs:

Terminals with keyboards that can be locked
have the keyboard locked to prevent uninten-
tional input that destroys output.

The line counter used by the network processing
unit during paging operations begins increment-
ing from zero.

When a message of output ends, the following occurs:

Locked keyboards are unlocked because input is
expected.
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Until an input message is received for trans—
mission to the host, no additional output from
the host can be delivered to some terminals.
Once an output message ends, another usually
cannot be delivered until input occurs.

Terminals explicitly using paper tape equipment
are sent a code that turns the tape reader om.

Auto-input characters are placed in the input
buffer. Auto—input characters are a set of up
to 20 data characters transmitted to the ter-
minal by an application program as the end of
an output message and the first characters of
the subsequent input message. Auto-input char-
acters are used for such things as automati-
cally generated line numbers; when the applica-
tion program provides the next sequential line
number as a prompt for line entry, it expects
to receive that number as part of the entry and
store or manipulate the line through that
number.

When a line of output begins, the network process—
ing unit usually causes an appropriate formatting
action on the output device of the terminal. This
normally consists of returning the cursor or output
mechanism to the left margin of the next line if it
is not already positioned there.

When the output line is sent to a batch printer
device (serviced separately from the terminal con-—
sole), the first character of each line can be
transformed by the network processing unit as a
carriage control code, and discarded from the out-
put data. The carriage control effects of these
characters when sent to a printer are shown in
tables in section 3. Untransformed data is always
printed.

When a normalized mode output line is sent to a
console, the first character in each line can be
similarly processed, if the application program
indicates this is required. Processing of these
format effector characters consists of deleting the
character from the output line and causing the cor-
responding operation described in tables in section
3, If the first character of an output line disap-
pears or line folding apparently occurs one char-
acter before it should, the application program has
erroneously indicated that its message lines con-—
tain format effector characters. Whether you need
to (or can) wuse this format effector feature
depends on the application program with which you
are communicating. When the application does not
use the format effector feature and you cannot use
it, all output is single-spaced between lines.
Additional vertical spacing in such cases occurs
when the output message contains blank or empty
lines.

Interrupting and Discarding Output

While output is in progress, you can interrupt it
at some terminals so that input can be performed.
Such terminals possess keys that do not generate
character codes when pressed. These keys are used
to interrupt the output flow to the terminal, and
input is entered immediately after pressing them.
These keys are shown in table 2-3.
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TABLE 2-3, TERMINAL OUTPUT FUNCTION KEYS
Interactive ; NPU Buffer
Terminal Batch Output Terminal Buffer
Terminal Output Clearance Key
: I Clearance Ke

Class Interrupt Key nterrupt Key ea y (1)
Teletype Model 30 1 BREAK None None ® or ®
Series
cbc 713 2 BREAK None None @ or @
CDC 751 or 752 or 756 | 2 BREAK None None ® or D
(CHAR switch setting
only)
CDC 751 (LINE switch 2 BREAK None LINE CLEAR ® or ®
setting only)
CDC 751 or 756 (BLOCK z BREAK None CLEAR @ or @D
switch setting only)
cne 721 3 BREAK None cLEAR {} P @ or @
Viking Extended
IBM 2741 4 ATTN None None : or )
Teletype Model 40-2 5 INTRPT None None @ or ®
(Conversational mode ) e
S/R switch setting
only)
Teletype Model 40-2 5 INTRPT None CLEAR ® or @
(Batch mode S/R
switch setting only)
Hazeltine 2000 6 BREAK None None or @
(HALF or FULL
switch setting only) .
Hazeltine 2000 6 BREAK None SHIFT and CLR ® or D
(BATCH switch
setting only)
Digital Equipment 7 BREAK None ESC [P 2J ® or D
VT100 (ANSI X3.64)
Tektronix 4014 8 BREAK None None ® or @
HASP Workstation 9 or 14 "Varies (2) None Varies (2) : or )
CDC CYBER 18 COMM 18 9 © None CLEAR : or )
HASP Simulator
CDC 200 User Terminal 10 None INTER (hold down CLEAR : or )

until effective)
CDC CYBER 18 10 O) © CLEAR : or )
COMM 18 200 User
Terminal Simulator
CDC 714-30/40 11 None None CLEAR : or )
cDC 711-10 12 None None CLEAR : or )
CDC 714-10/20 13 None None CLEAR : or )
cdC 731-12 15 None FO CLEAR :or )
CcDC 732-12 15 None FO (hold down CLEAR :or )
until effective)
60480600 D
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TABLE 2-3. TERMINAL OUTPUT FUNCTION KEYS (Contd)

Interactive . NPU Buffer
Terntaas minal | Moutpue | Berchowtmc | Terminel MO | Gleacance ey
Interrupt Key P 7 y (L
CDC 734 15 None SEND key with CLEAR : or )
firmware con-
troller key in
ENABLE position
IBM 2780 16 - None (card None None None
i reader
“stops)
IBM 3780 17 None (line None (line printer None - None
: printer or card reader
stops) stops)
IBM 3270 18 None None None :or )
s (1) These are the characters most frequently configured for terminal use; these characters can be
) changed by the site administrator or by the terminal operator through a command described in section
5. Entry of these characters during output also causes a user-break-1 or user—break-2 indication to
be sent to the application program.
(2) Different terminals operating under HASP protocol use different keys for this purpose.

You should be cautious when using an interactive You can discard an entire output message by inter-—

output interrupt key. If you hold the key down too rupting output of that message and entering a

long at some terminals, you can disconnect the ter- character identified as the user—break-l1 or user-

minal from the network. Your terminal can also be break-2 character for the console. These char-
0 configured so that the interactive output interrupt acters are described more completely in section 5.

key is a cancel-input or user—break-l key; refer to

the BR command description in sectiom 5. Entering either of these characters discards the

entire message being transmitted, and any other
messages available for transmission to the con-
If your terminal does not have an interactive out- sole. These characters can also cause application
put interrupt key, you can use page waiting as a program actions and should be used with caution.
substitute. The pauses at page boundaries allow
you to perform any action that requires inter-
ruption of interactive output. The network soft- Paging Operations and Marking Input

ware page wait feature is described in section 5.
Table 2-3 1lists the keys used for output control

C;":», . and editing functions at terminals in all terminal

J When interactive output is interrupted, any par- classes. The table includes a terminal buffer

tially transmitted line is saved. When the input clearance key. You normally clear the terminal
message 1is completed, output 1is resumed. The buffer of a line mode or block mode terminal when:

remainder of the saved line is transmitted. )
Paging operations are expected during subse-
quent output.

You can discard one or more lines of interactive

output by interrupting output of that line and The beginning of input must be dlstinguished
entering a character identified as the abort- from the end of the last output.

output-block character for the console. This char- ’
acter 1s described more completely in section 3. Paging operations, described in more detail in sec-
Entering the abort-output-block  character for the tion 5, depend on one of the following conditions
terminal discards only the current block of the being in effect:

message; the remaining lines of the message, if

any, are output after the block is discarded. The console output mechanism must scroll all

output. Scrolling occurs when a display fills
with sequential output; the terminal places

If the discarded block is the last block of the each subsequent output line at the bottom of
message, any auto—input characters contained in it the display after moving existing lines up and
are also discarded. If correct dialog with the removing the top line from the display.
application program after the discarding operation
h requires the presence of these auto—input char- The output mechanism must not contain any rem-

0 acters, you must reenter them. nants of previous output or input.

C
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When the terminal output mechanism does not perform
scrolling, proper correlation of a page of output
from the NPU to a single display of output on the
console requires you to clear the screen of the
output mechanism before NPU output begins. Screen
clearance usually moves the device cursor = (the
input mechanism marker or carrier symbol) to the
top left of the device output page area.

Block mode terminals and line mode terminals that
do not scroll the terminal buffer usually distin-
guish the beginning of input based on a character
symbol placed in the terminal buffer after output
is completed. This symbol either requires terminal
operator placement or- is provided automatically by
the terminal. When the symbol is absent from the
terminal buffer, input is usually assumed to begin
at the beginning of the buffer.

Terminals for which the beginning of input location
can be tracked do not require entry of the symbol
or clearance of the buffer. At other terminals,
you can either explicitly enter the symbol that
determines the beginning of input, or clear the
buffer before typing the input. The two operations

are equivalent. Failure to perform one of these
operations when necessary can cause a portion of
previous output or input to be included in the cur-
rent input transmission.

DATA INPUT AND OUTPUT
CONVERSIONS

One of the mysteries associated with the use of
computers is why a character entered from the ter-
minal is sometimes returned to the terminal as a
different character, or else seems to disappear
entirely. There are two separate but related rea-—
sons for this: character code translation, and
character input stream editing.

When you press a keyboard key or create a pattern
of paper tape or Hollerith card holes, the first of
several sequential translation and editing opera-
tions begins. The following paragraphs trace a
line of characters entered from a keyboard, through
these operations, and back to the terminal as out-
put. Figure 2-3 summarizes the steps involved.

Y et o
8 or emulator pr03::51n9 access ap:ﬁ;;?:;on software
controlware software product
A B : C : D E

Console Input Summary

Between A and B, terminal code set is used.

Between B and C, ASCII code set or terminal code set is used.

Between C and D, ASCII code set, display code set, or terminal code set is used.

Between D and E, ASCII code set, display code set, terminal code set, or application-defined code set
is used.

Console Input Examples

e Normalized mode input to IAF from 2741
Between A and B, EBCD; between B and D, ASCII; between D and E, 6-in-12-bit display code.

o Normalized mode input to RBF from HASP
Between A and B, EBCDIC; between B and D, ASCII; between D and E, 6-bit display code.

® Transparent mode input to IAF from TTY

Between A and B, ASCII with parity; between B and D, ASCII without parity, between D and E, binary
data. .

Batch Device Input Summary

Between you and A, binary data is used. Between A and B, terminal code set is used.
Between B and C, terminal code set or é~bit display code is used. .
Between C and E (D is bypassed), terminal code set or é-bit display code is used.

Figure 2-3. 1Input and Output Code Conversion Points (Sheet 1 of 2)
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Batch Device Input Examples

e Nontransparent input to RBF from 3780
and E, 6-bit display code.
® Network transparent input to RBF from HASP

EBCDIC in 12-bit bytes.

Batch Device Output Summary

Batch Device Output Examples

e Nontransparent punch output from RBF to 3780

e Transparent plotter output from RBF to HASP

Console Output Summary

Between B and A, terminal code set is used.

Console Output Examples

e Normalized mode output from IAF to 2741
e Normalized mode output from RBF to HASP

® Transparent mode output from IAF to TTY

parity.

Between card reader and A, binary codes for 026 or 029 punches; between A and B, EBCDIC; between B

Between card reader and A, binary codes for any punches; between A and B, EBCDIC; between B and E,

Between E and C (D is bypassed) binary data, ASCII in 12-bit bytes, or 6-bit display code is used.
Between C and B, binary data, ASCII in 12-bit bytes, or 6-bit display code is used.
Between B and A, binary data or terminal code set is used.

e Nontransparent 95-character. printer output from RBF to 714
Between E and B, 12-bit ASCII; between B and A, ASCII.
Between E and B, 6-bit display code; between B and A, EBCDIC.
Between E and A, 8-bit binary instruction codes.

Between E and D, application-defined code set is used.

Between D and C, 6-bit display code, ASCII, or terminal code set is used.
Between C and B, ASCII or terminal code set is used.

Between E and D, 6-in-12-bit display code; between D 'and B, ASCII; between B and A, EBCD.
Between E and D, 6-bit display code; between D and B, ASCII; between B and A, EBCDIC.

Between E and D, binary data; between D and B, ASCII without parity; between B and A, ASCII with

Figure 2-3. Input and Output Code Conversion Points (Sheet 2 of 2)

TERMINAL INPUT CONVERSIONS

At the moment a character becomes data, all corre-
spondence between that byte of data and a character
you recognize ceases. A character begins its
journey through the network as binary digits in a
pattern of varying length. The bit pattern created
when you press a key is determined by the terminal
manufacturer. The pattern created is called a ter-
minal character code from the terminal”s character
code set. The correspondence between a given code
and a given graphic or control character you recog-
nize 1is simply a convention used by the terminal
manufacturer.

A line of characters entered from the keyboard
becomes a string of character codes during trans-—
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mission from the terminal to the network processing
unit. This string of codes corresponding to the
characters you entered is usually prefixed and/or
suffixed by other . codes corresponding to control
characters in the terminal”s character code set.
The prefixed and/or suffixed codes are called the
communication line protocol envelope for the trans-
mission.

The characters you entered have now undergone one
translation and editing, at the point marked A in
figure 2-3. Potentially, three more alterations to

the characters can be performed (points B, C, and D
in the figure) before the characters are acted upon

as input data (point E in the figure).
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NPU INPUT CONVERSIONS

When the character string reaches the network pro-
cessing unit (point B in the figure), one of two
actions 1is taken:

Normalized mode input is normalized and packed
for transmission to the host computer.

Transparent mode input is packed for trans-
mission to the host computer.

Normalized Mode

Normalized mode input is usually the initial mode
of terminal servicing, If the terminal is being
serviced in normalized mode, all transmissions from
the terminal are manipulated so that they appear
like entry of characters from any other terminal
connected to the network. This manipulation is
called normalization and occurs in stages.

First, each character received from the terminal is
translated from the terminal code set used to rep~
resent it to a code for a comparable character in
the ASCII character set. If no comparable char-
acter exists in the ASCII character set for a ter-
minal code corresponding to a graphic character,
the terminal character code is translated to the
ASCII character for a blank. If no comparable
character for a terminal code corresponding to a
control character exists, the terminal character
code is translated to the ASCII code for a null.
These translations are summarized in appendix A.

At this stage, all normalized mode data is repre—
sented by a string of ASCII character codes for
"~ graphic and control characters. Next, those con-
trol codes associated by the network processing
unit with line protocol functions and input editing
mode are removed from the string of input char-
acters. The control codes that have this associa-
tion are determined by the 1line protocol the
terminal uses. The 1line- protocol, in turn, is
determined by the network processing unit from the
terminal class associated with the terminal.

When editing of the input character string is com-
pleted, the remaining ASCII character codes are
sent to the network software resident in the host
computer.

Transparent Mode

If the terminal is being serviced in transparent
mode, its character strings bypass both the trans-—
lation and editing steps. (Mode 4 terminal line
protocol control character codes are deleted, how-
ever.,) The terminal character codes reach the host
software packed into bytes eight bits long (any
unused bits at the upper or high order end of the
byte are zero-filled).

HOST SOFTWARE INPUT CONVERSIONS

The character string has now reached point C in the
figure and might have been translated and edited
twice. The next operations performed on the data
are determined by the application program with
which the terminal is communicating.
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The application program can request the network
access software in the host to deliver the char-
acter string without additional modification; if
the program does so, no translation or additional
editing occurs at point C in the figure. This is
always the case with data input from a terminal
being serviced in transparent mode.

If the application program requests the operation,
however, the host software at point C translates
the ASCII character codes to codes for characters
in the 6-bit display code set used by other host
software. Because a maximum of 64 characters can
be coded in the 6-bit display code set, translation
of the ASCII characters from the 8-bit ASCII codes
consists of translating all remaining ASCII control
character codes to blanks and translating two dif-
ferent ASCII graphic character codes to the same
display code graphic character code. The latter is
usually described as folding the lowercase char—
acters to the wuppercase characters, or folding
columns of the ASCII character set table in appen-
dix A into one another.

Once the application program has received the char-
acter string of input, it potentially has been
translated and edited three times. The application
program can now perform additional translation and
editing of the character strings before the data is
actually processed. )

Figure 2-3 contains séveral examples of the trans-—
lations - performed for the application programs
described in other network product manuals.
Whether or not an application program can properly
handle transparent mode transmissions partially
determines the fate of such input. Before using
transparent mode for input, or before attempting to
enter any character that cannot be represented
directly in the display code character set, you
should read the appropriate sections  of the
reference manual for the application program being
used.

HOST SOFTWARE OUTPUT CONVERSIONS

Output from a network application program undergoes
similar operations at each point in figure 2-3. 1If
the application program does not generate the data
itself, it obtains the data from another source
(point E) and might have to translate the char-
acters from codes used at point E to either display
codes, terminal character codes, or ASCII character
codes before sending the characters to the network
access software. This translation (point D)
depends solely on the application program.

If the application program transmits output in
transparent mode, it must convert each character to
output in the bit pattern of the terminal character
code appropriate for the terminal destined to
receive the character. No conversions can occur at
points C or B for transparent mode output data.

If the application program transmits its output in
normalized mode, it can select from two options:

e It can transmit in 6-bit display codes.
® It can transmit in ASCII character codes.

If it transmits in 6-bit display code characters,
the host portion of the network software at point C
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translates the character codes to ASCII character
codes. Note that this translation allows output of
a maximum of 64 different characters; only 64 char-
acters can be represented in 6-bit display code,
and the host”s network supervision software cannot
supply codes for characters it does not receive
from the application program.

If the application program transmits its output in
normalized mode but does not use display code, it
must transmit the characters as ASCII codes. This
option bypasses the translation performed at point
C in the figure and preserves all graphic character
codes and control codes that can be represented in
the 128-character ASCII code set described in
appendix A,

NPU OUTPUT CONVERSIONS

When the network processing unit receives strings
of normalized mode output characters, it must
translate those characters into terminal character
set codes and provide an appropriate line protocol
envelope for them. This translation, at point B in
figure 2-3, is a mirror of the one performed at
this point for input.

ASCII control character codes with no corresponding
terminal character codes are converted to the ter-
minal idle character (effectively becoming an ASCII
null character). Other control character codes are
converted to  corresponding terminal control
character codes. :
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ASCII graphic character codes are converted to ter—

‘minal character codes for corresponding graphic

characters. If no corresponding graphic character
can be found, character set folding occurs as
described in appendix A.

TERMINAL OUTPUT CONVERSIONS

When the characters of output finally reach the
terminal at point A in the figure, they undergo ome
final translation. The terminal character codes
representing the character string become whatever
characters the terminal manufacturer has chosen to
associate with the codes in that string. If output
occurs on a terminal with a changeable typing ele-
ment, the same character code can be externally
represented by as many different characters as
there are interchangeable typing elements for the
terminal. The effect of this translation is most
obvious when input data is stored while the ter-
minal is using one typing element character set and
then output while a different element (using a dif-
ferent character set) is in place.

A character of input is the same character on out-
put only when all of the translations it undergoes
en route are perfectly symmetrical. Such perfect
symmetry exists for uppercase letters, digits, and
a few other characters. Symmetry rarely exists for
all characters in any terminal character set. This
is why a character can be sent to the host as a #
but return as a quotation mark.
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- TERMINAL OPERATIONS

Section 1 indicated that the network software sup-
ports 18 classes of terminals, grouped into the
following major terminal types:

Terminals on asynchronous communication lines,
using either a teletypewriterlike communication
protocol, such as the CDC 721 Viking Extended
Display Terminal, or using IBM 2741 protocol.

Teletypewriterlike terminals, such as the CDC
721, using an X.25 packet-switching network for
connection to the CDC network.

Terminals on synchronous communication lines
using CDC mode 4 communication protocols, such

as CDC 200 User Terminals (which use mode 4A

protocol) and CDC 714 Conversational Display
Terminals (which use mode 4C protocol).

Terminals on synchfonous communication 1lines
using variants of the HASP communication proto-

col, such as the CDC CYBER 18 using the COMM-
18 emulation package.

Terminals on synchronous communication lines
using either IBM 2780 or IBM 3780 terminal
emulation protocol, such as a Wang system 30.

Terminals on synchronous communications lines
using the IBM 3270 protocol.

Some of these terminals require you to load control-
ware before accessing the network; others do not.
After access to the network, you can operate all
these terminals in the general manner described in
section 2. Special operating. and loading require-
ments of selected terminals are described in the
following subsections.

This section briefly supplies necessary information
for the use of major terminal types and emulative
equipment. You must obtain complete information
for use of specific protocols or terminals from the
appropriate equipment operation manual.

ASYNCHRONOUS TERMINALS

The asynchronous terminals supported as terminal
classes 1 through 8 provide the most flexibility in
use of the CDC network. These are the only termi-
nals that can use all of the network software”’s
features, and the only terminals for which the net-
work software explicitly adapts its operations to
accommodate paper tape operations.

PAPER TAPE OPERATIONS
There are three types of paper tape equipment:

Paper tape reader/punches and emulators

(usually magnetic tape cassette units) that.

physically stop and start in response to con-
trol character codes received by the terminal.
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Paper tape reader/punches that generate ASCII
DCl codes as X-ON commands and ASCII DC3 codes
as X-OFF commands, or that respond to those
characters when received. These mechanisms
should not be identified to the network as paper
tape units; instead, you should define them as
keyboards with an IC command and/or OC command
value of Y (refer to section 5).

Paper tape reader/punches and emulators (usually
magnetic tape cassette units) that do not physi-
cally stop and start in response to control
codes received by the terminal.

The network software only supports the first type
as true paper tape equipment. If an ASCII DC3 code
does not stop the paper tape reader, you should not
indicate that your terminal has a paper tape input
mechanism, In such cases, you should manually
start and stop the reader or punch and your input
should not contain X-OFF (DC3) codes.

Because the network software supports output as a
logically separate operation from input, you can
use paper tape for input only, or for output only.
Commands are available to control either form of
paper tape use. These commands are completely
described in section 5 under the headings Selecting
an Input Mechanism and Transmission Mode, and
Selecting an Output Mechanism. This subsection
presents the use of those commands in a functional
context.

Paper Tape Reader/Punches

You can use paper tape for preparing input off-line
(when time is not charged) and entering it on-line
(when time is charged). This ensures accuracy and
speed when most needed. An input tape can include
programs, data, and commands. Accordingly, it is
possible for the entire terminal operation, after
login, to be run from paper tape.

This subsection describes use of a Model 33, 35, or
38 ASR Teletype (terminal class 1) with a paper
tape punch and a paper tape reader. At these ter-
minals, an X~-OFF code on the tape stops the reader,
and the ASCII code DC3 is the X-OFF code used by
the reader. You need not manually start and stop
paper tape units at such terminals; input you pre-—

pare for such devices can contain X-OFF codes.

The paper tape punch has one switch with several
positions, or corresponding buttons. The switches
or buttons are labeled and used as follows:

ON or ROTRgy or KT or TT,

Press this button or place the switch in
this position to turn the punch on.

OFF or K

Press this button or place the switch in
this position to turn the punch off.



Press this button or place the switch in
this position to release the feedwheel so
that the tape can freely move through the
punch head. Not all punches have a com-
parable control.

B.SP. or BKSP

Press this button or place the switch in
this position to backspace the tape one row
of holes. This button or switch position
is used to make corrections when preparing
a tape off-line (refer to the detailed
description later in this subsection). On
some models, the comparable control button
is the keyboard key with this label or the
label BACK SPACE.

The paper tape reader has one switch with several
positions, The switches and buttons are labeled
and used as follows:

START or TTg

Press the button or push the switch to this
position to start the reader. On some
models, the switch snaps back to the AUTO
or ON position and reading continues. On
teletypewriter readers lacking an AUTO or
ON position, you must manually restart
reading each time it stops.

TDcaLL-IN and TDON

Press these buttons to manually start tape
reading.

Move the switch to this position or press
the button to stop reading immediately.

AUTO or ON

This switch position or button is used in
conjunction with the input and processing
of commands and data during input in paper
tape normalized mode (this mode is
explained later in this section). It
allows the network software to turn the
tape reader off and on so that processing
of each command or line of data can be com-
pleted before the next one is entered.

FREE

Place the switch in this position to
release the feedwheel so that the tape can
freely slide in and out of the read head.
Not all readers have a comparable control.

Preparing Paper Tape Input

Each line of input from paper tape in paper tape
normalized mode must end with a particular sequence
of characters. These are punched by keys on the
teletypewriter keyboard. :

The terminating characters used when punching paper
tape are represented as follows:

Message terminator and end-of-logical-line
indicator, wusually the carriage return
character code. The carriage return code
is generated by the RETURN key on all three
Teletype models. It moves the carriage
back to the beginning of the line and
informs the NPU that this logical line of
input is completed.

Line feed character code. This is produced
by the LINE FEED key om the keyboard. It
advances the paper roller one line. During
input in keyboard character mode, the NPU
sends back a signal that initiates this
feed after a carriage return; during input
in tape normalized mode, this signal is not
sent and is therefore required on tape to
cause the action on the output device.

X-OFF

End-of-line and end-of-block indicator,
always the X-OFF tape unit control char-
acter code. The appearance of this char-
acter on the tape during reading is
intended to turn the tape reader off. This
character is punched by holding down the
CTRL or CONTROL key and pressing the X-OFF
or DC3 key. If your terminal keyboard has
both a DC3 or X-OFF key and a key marked
TAPE with a line through it (#ABE) (or only
the latter key), do not use the key. That
key does not generate the character code
recognized by the net- work software for
the X-OFF function.

RO(n)

Rubout or delete character code. This
character is produced by the RUB OUT or
DELETE key on the keyboard. This key
punches a full row of holes. This row is
interpreted as a null character by the net-
work software; therefore, this character is
used for spacing and overpunching errors.
The n parameter specified by the user
specifies the minimum number of times this
character should be punched in sequence.

The following formats are used to tramnsmit physical
lines, single logical lines, or multiple logical
lines. The 1left half of the column shows an
example of the input, and the right half shows the
terminating characters that immediately follow the
last input character. Each line is terminated with
three rubouts to provide separation from the next
line. Although fewer rubouts might provide ade-
quate separation, three is the recommended number.

The NPU punches three spacing characters at the end
of each line when a tape 1is produced on-line.
Input lines are blank-padded to an even number of
characters on output.
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A single physical 1line of input from a multiple
physical line message would have a format similar
to the following:

100 PROGRAM TEST (INPUT,OUTPUT) LF RO(3)

A single logical line, single transmission inpﬁt
message would have a format similar to the
following:

12.44,18,31,29.08 LF X-OFF RO(3)

The X-OFF turns the reader off to allow this data
to be processed before the next message is read.

A single logical line of input from a multiple line
(typeahead) transmission would have a format
similar to the following:

CATLIST,LO=F LF RO(3)

Omitting the X-OFF does not turn the reader off to
allow processing of the command. to be -completed
before the next logical line is read.

The following procedure is used ‘to punch a tape off-
line (when the terminal -is not logged in):

1. Turn the teletypewriter on in local mode by
pressing the LCL .or LOCAL button.

2. Turn the paper tape punch on by pressing the KT
button or ‘the ON button located on the punch.

3. Prepare a tape leader of about 30 rubout char-
acters by pressing the RUB OUT and repeat (REPT)
keys together, by holding the DELETE key down,
or by punching blank tape if the terminal ha
the capability. :

4., With a pencil, trace an arrow above the punch
output onto the tape. This identifies the
start of the tape for reading. (You might put
the tape in the reader backwards.)

5. Type in the input with appropriate control
characters.

6. Add a trailer of about 30 rubouts or blank tape
and tear the tape off.

7. Turn the paper tape punch off by pressing the K
button or the OFF button located on the punch.

8. Press the CLR or CLEAR ALARM button to turn the
teletypewriter off.

Beginning and Ending Paper Tape Operations

To read and process data and commands from tape,
the tape reader sometimes must be turned off and on
to allow time for processing. By entering tape
input normalized mode, you enable the NPU to syn-
chronize tape input with application program
processing.

You place your terminal in this mode by entering a
terminal definition command to change the input
device to a paper tape reader (refer to section 5
for descriptions of these commands and defaults).

Normally, this command appears as follows:

ESC IN=PT
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In this command and the others described in this
subsection, ESC identifies the ESC or ESCAPE key
that generates an ASCII ESC control code.

The network acknowledges entry into this mode with
the message:

IN ACCEPTED..

It then positions the carriage to the beginning of
the line and performs two 1line feeds. If the
reader switch is in the AUTO or ON position,
reading begins immediately and automatically; if
the reader is turned off, reading does not begin
until it is manually initiated by momentarily moving
the switch to START or pressing the TDgarp-IN and
TDgy buttons. s

If you are using a Model 33 or 38, you exit from
normalized paper tape input mode by entering a
similar terminal . definition command that changes
the input device back to the keyboard. You enter:

ESC IN=KB

On the Model 35, you must press the K or KT button
before you.enter the command.

You can also define the paper tape punch as the out-
put  device using a terminal definition command.

You do this by entering:
ESC OP=PT

If you are using a Model 33 or 38, you specify this
command to set up the network software for output-
ting information to paper tape. This mode provides
the network-recognized X-OFF characters . when
punching the tape. On the Model 35, you must press
the KT or TTR button before you enter the command.

If you are using a Model 33 or 38, you exit paper
tape output mode by entering a command to change
the output device back to a printer. You do this
by entering:

ESC OP=PR
On. the Model 35, you must press the K button before
you enter this command. A similar command,

described in section 5, permits you to change the
output device back to a display.

Creating Paper Tape Output

To punch a tape with information from the host com-—
puter, use the following procedure:

1. If not logged in, log in.
2. If not in tape output character mode, type:
ESC OP=PT
3. Type in, but do not transmit, an application
program command to begin output of the informa-
tion from the host.

4. Turn the punch on.

5. Manually enter a leader of about 30 null char-
acters or rubouts.
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6. Press The information is . listed and
punched simultaneously. The NPU adds the appro-
priate control characters at the end of each
line.

7. Manually enter a trailer of about 30 null char-
acters or rubouts.

8. Turn the punch off.

9. Enter the cancel-input character (section 2)

and press . This avoids sending the .

trailer rubouts to the application program as
an empty logical line.

While punching a tape off-line, you can make cor-
rections by backspacing over the incorrect punch
(use the B.SP. or BKSP button or switch position on
the punch) and punching a rubout over the error
(use the RUB OUT or DELETE key on the keyboard).
Then punch in the correct character.

You can also make corrections by using the back-
space key as in normal, on-line operation using the
keyboard for input. However, the error. and/or any
overtyping appear in the printout. You can retype
and repunch an erroneous line. Although the erro-
neous and correct versions appear in printout, the
NPU transmits only the occurrence of the undeleted
line. '

Examples of Paper Tape Use

The following portions of terminal sessions illus=—
trate paper tape use for input and output while
communicating with the network application program
IAF, The standard version of the Interactive
Facility program released by CDC 1is separately
described in the NOS reference manual set.

For the first example, suppose you have punched an
input tape containing multiple logical lines off-
line. This tape is shown in figure 3-1. The left
half of the figure gives the printed copy produced
on the teletypewriter printer as the tape was
punched; the right half shows the unprinted termi-
nating characters that were also entered on the
tape.

RO(30)
100 LET FACTOR=1 LF RO(3)
110 INPUT N LF RO(3)
120 FOR I=1 TO N LF - RO(3) .
130 LET FACTOR=FACTOR*I LF RO(3)
140 PRINT FACTOR C LF RO(3)
150 NEXT 1| LF - RO(3)
160 END ) LF RO(30)

Figure 3-1. O0ff-line Tape for Example 1

In this example, you use paper tape only for pro-
gram input, and only to supplement additional logi-
cal lines typed in before and during reading of the
paper tape. Interleaved tape and keyboard opera-
tion is always possible. ‘

To demonstrate the use of the tape shown in figure
3-1, assume that you are logged in to the IAF NULL
subsystem and using a Model 38. The tape is posi-
tioned in the reader and you set the reader switch
to ON.

The printout shown in figure 3-2 results from the
interaction of you and the tape with the network
software and IAF. The right half of the figure
explains the actions occurring in the listing. The
printing character % has been substituted for the
nonprinting character ESC throughout the session so
that the listing is easier to read.

The terms normalized mode and keyboard mode are
explained in sections 2 and 5, rather than within
the figure where they occur. These terms are not
significant in the context of this subsection. The
characters identified as NUL(2) correspond to two
ASCII null character codes and occur on the tape as
sets of spacer holes only.

In the second example, the input tape‘ contains a
program; commands to execute, 1list, modify, and
save that program; as well as the input data used
by that program. You punch the complete tape off-
line as shown in figure 3-3. The left half of the
figure gives the printed copy that is produced as
you punch the tape; the right half of the figure
shows the terminating characters entered at the end
of each line but not printed.

To process the information on this tape, you log
into IAF and position the tape in the Model 38
reader. You set the reader switch to ON, type in
the command ESC IN=PT, and press to start the
reading of tape. The remainder of the action
occurs without your intervention. ’

Figure 3-4 shows the printout of the execution of
the tape. The right half of the figure contains
explanations of the actions.

TERMINAL FEATURE DEPENDENCIES

Documents written for terminal users idehtify two
types of characters:

Control characters that are not representable
on an output device

Graphic characters that are representable on an
output device.

On some asynchronous  terminals, such as the CDC 751,
it is possible  to symbolically represent . all
graphic and control characters on the output device.
A graphic character cannot therefore be defined
solely as a displayable or printable character.

References to graphic characters in this manual are
to alphabetic, numeric, punctuational, or notational
symbols. Graphic characters are those in the ASCII

character set table in appendix A that are not rep—

resented by mnemonic abbreviations for functions.
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%OP=PR [cr] —ee
BASIC -
READY.

NEW,FACT1 [

READY.
%IN=PT -

100 LET FACTOR=1

110 INPUT N

120 FOR I=1 TO N

130 LET FACTOR=FACTOR*
140 PRINT FACTOR

150 NEXT |

160 END

READY

%IN=KB [cF] =

RNH -
ILLEGAL STATEMENT AT 100
ILLEGAL STATEMENT AT 130
ILLEGAL STATEMENT AT 140

SRU 0.015 UNTS

RUN COMPLETE.

130 LET F=F*|

100 LET F=1
140 PRINT F

RNH [6r] —=

5[] -

1

2

6

24

120

SRU 0.017 SECS.

RUN COMPLETE.

%OP=PT [cr]
LNH
100 LET F=1
110 INPUT N
120 FOR I=1 TO N
130 LET F=F*|
140 PRINT F

150 NEXT 1

160 END

The user begins the session in output printer character mode.
By typing in this command, the user enters the BASIC
subsystem of IAF.

This line is typed in to establish a new primary file with the
name FACT1.

As soon as this command is typed in and the takes
effect, the tape reader goes on and the entire tape (seven
lines) shown in figure 3-1 is read in. The reader runs
through the trailer of rubouts and then turns itself off.

The user changes the input device back to the keyboard in
character mode.

The user types in RNH and receives the diagnostics shown. BASIC
variables cannot be more than two characters.

The user types in the corrective coding shown.
The user initiates another run.

IAF replies with ? The user types in 5 and receives the
desired printout.

The user wants to punch a new tape containing this corrected program. He
selects paper tape as his output mode and types in LNH but does not press

. He turns on the punch, runs off some leader, and then enters the[cr].

As the terminal prints the listing, it also punches a tape with the same infor-

mation along with the control characters , carriage-return-idlefill, LF,

LF-idte-fill, DC3, and NUL(3) at the end of each line. The carriage-return-
idle-fill and LF-idle-fill vary with the terminal class and can be set with the
Cl and LI TIP commands (section 5). Additional contro! character punches

precede and follow the punched lines of data; these characters depend on the

IAF option used and are not significant to this example. When the terminal
finishes output, the user punches a trailer of rub-outs and tears off the new

tape. The original tape is discarded.
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Figure 3-2.

Example 1 Terminal Session
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FTNTS
NEW,DEMO

100 PROGRAM DEMO(INPUT,OUTPUT)

110 DIMENSION 11(5)
120 READ 10, (11{J),J=1,5)
130 10 FORMAT(515)

140 PRINT 20, (li{(J}
150 20 FORMAT(511
160 END

RNH

J=1,5)
0)

1111122222333334444455555

SAVE,DEMO=TAPE1
135 DO 1 I=16
137 H{1)=11(1)+4444
139 1 CONTINUE
RESEQ,100,5

LNH

RNH

1111122222333334444455555

REPLACE,DEMO=TA

PE1

RO(30) _

&3 LF X-OFF) RO(3)
o] LF (X-0FP) RO(3)
[ LF RO(3)

&) LF RO(3)

) LF RO(3)

LF RO(3)

| LF RO(3)

(i LF RO(3)

[ca LF RO(3)

&0 LF RO(3)
[ LF RO(3)
0 LF RO(3)
€ LF RO(3)

0 LF RO(3)

| LF RO(3)

€ LF (X=0FE) RO(3)
[ LF (X=0FBP) " RO(3)
€0 LF CX=0FE) RO(3)
A LF CX=0FE) RO(3)
LF (X-0FP) RO(30)

Figure 3-3.

0ff-line Tape for Example 2

FTNTS —=

NEW,DEMO

100 PROGRAM DEMO(INPUT,OUTPUT) ~ae——

110 DIMENSION 1i(5)
120 READ 10, (11{J),J=1,5)
130 10 FORMAT (515)

140 PRINT 20, (11(J),J=1,6)

150 20 FORMAT (5110)
160 END

- RNH -

? 1111122222333334444455555 =

11111 22222 33333 44444 55555 ~—e

END.

SRU 0.130 UNTS.
RUN COMPLETE.
SAVE,DEMO=TAPE1 -

135 DO 1 =15 -

137 1(1)=11(1)+4444
139 1 CONTINUE

RESEQ,100,5 =

When this line is read, the reader stops. As soon as FTNTS is
established as the current subsystem, the prompt from IAF turns
the reader back on.

When this line is read, the reader stops. After a new primary
file called DEMO is established, the next prompt from [AF
turns the reader back on.

The seven lines of the program are read in without interruption.

The command to run the program is read in and the reader
turned off.

Processing reaches the READ statement (line 120) and 1AF
prints ?. This causes the NPU to turn the reader back on
and the line of data is read in. Then the reader is turned off
to allow data processing.

Resulting printout at the terminal.

This command is read in and the reader turned off. A copy
of the program DEMO is made an indirect access permanent

file with the name TAPE1. Then the reader is turned back
on by the next prompt output.

These three lines of modification are read in from the tape
without interruption.

The RESEQ command is read in and the reader turned off.
When resequencing is accomplished according to specifications,
the reader is turned back on by the next prompt output.

Figure 3-4.

Example 2 Terminal Session (Sheet 1 of 2)
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SRU 0.576 UNTS.

LNH

00100 PROGRAM DEMO(INPUT,OUTPUT)
00105 DIMENSION 11{5)

00110 READ 10,(11{J),J=15)

00115 10 FORMAT(515)

00120 DO 1 I=16

00125 1i(1)=1t{1}+4444

00130 1 CONTINUE

00135 PRINT 20,(I1{J),4=1,5)
00140 20 FORMAT (5110)
00145 END

RNH —=

? 1111122222333334444455555
15555 26666 37777 48888 59999
END.

SRU 1.185 UNTS.

RUN COMPLETE.

REPLACE,DEMO=TAPE1 =

ESC IN=KB [cr] —=

This command is read from tape and the tape reader turned
off. Then IAF lists the primary file which contains the above
modifications in resequenced format. When the listing is
completed, the reader is turned on again.

This command is read in, the reader turned off, and the
modified program run. IAF prints the ? which turns the
reader on. The line of data is read in from the tape and the
reader is turned off. The data is processed and results printed.

This last command is read in and the reader turned off. A
copy of this revised version of DEMO replaces the old one "
that was made an indirect access permanent file under the
name TAPE1. The revised file is now the indirect access
permanent file that is referenced by the name TAPE1.

The reader is turned back on. It runs through the trailer of
rubouts and then turns itself off.

At this point, the user has no more tapes to run, and exits

tape input character mode by entering the TIP command.
The tape reader is then manually turned off by moving the
switch to the STOP position. )

Figure 3-4. Example 2 Terminal Session (Sheet 2 of 2)

Using Slave Devices

The network does not support more than one device
on an asynchronous communication line. Only one
terminal console can be serviced on a line. Any
other terminals or devices using the communication
line must operate as slave devices to the terminal
console.

Such slave devices often include a printer. When
you use a printer as a slave device to a console
for which a display is assumed to be the output
mechanism, output characters can be lost during
physical repositioning of the printer mechanism.
When this occurs, you can use the terminal defini-
tion commands for carriage return and line feed
idle character insertion (the CI and LI commands,
described in section 5) to correct the situation.
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Using Devices Controlled by Data Codes

If you use a tape cassette for input or output at
an asynchronous terminal, you should consider the
mechanism to be a paper tape emulator only if the
terminal does not associate inappropriate functions
with the receipt of character codes corresponding
to the ASCII characters DCl1 and DC3. The same
restriction is true for use of input control (see
the IC command in section 5).

For example, a Teletype Model 40 reacts to-receipt
of the DC3 code by switching from batch mode (block
mode transmission) to conversational mode (character
mode transmission). Defining the cassette mecha~-
nism as a paper tape for output purposes would cause
the network to switch the input operation of the
keyboard -and cassette unintentiomally. To avoid
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this situation, you should regard such a cassette
mechanism as a keyboard, display, or printer mecha-
nism only.

Terminals such as the Hazeltine 2000 permit ASCII
control character codes in output data so that dis-
play functions can be deliberately altered. You
should not place the code for the ASCII unit separ-
ator character US in normalized mode output for such
purposes. The unit separator character is used to
delimit output lines within blocks sent from the
host computer. This character is removed from nor-
malized mode output by the NPU. If the unit separ-
ator character appears anywhere within an output
transmission, it causes either a single-spaced car-
riage return and line feed operation at the terminal
or interpretation of the following character as a
format effector.

Using 2741 Terminals

Terminals such as the IBM 2741 which use a shift
code to distinguish between uppercase and lowercase
characters during input, rather than distinct char-
acter codes, require operator action to preserve the
distinction between input lines. Because each line

of input is edited and transmitted separately by the
network processing unit, the shift to uppercase
occurring in one line is not preserved for the pro-
cessing of the next 1line. Each input 1line 1is
assumed to begin in lowercase, so you must press or
relock the shift key again at the beginning of each
line when the distinction between uppercase and
lowercase is significant in the input data. Case
distinction during output occurs without operator
intervention.

All 2741-compatible terminals supported by a CDC
network should have a transmit-interrupt feature to
permit entry of multiple input lines without inter-
leaved output.

IBM-2741-compatible terminals can use the ATIN key
to perform a line feed function when the special
editing feature described in sections 2 and 5 is in
use. If such terminals possess an LF key, that key
can also be used’ for this function. The ATTN key
should never be used solely to reposition paper on
the output mechanism.

The ATIN key must be pressed before you can enter
one of the following network software function
characters:

cancel-input
abort-block
user-break-1
user—-break-2
network control

These characters are defined by the respective CN,
AB, Bl, B2, and CT commands described in section 5.

Most asynchronous terminals need an automatic recog-
nition procedure to identify themselves to the net-
work. After you perform this procedure as
described in section 4, hit the RETURN key to lock
the keyboard so that output can occur. Terminals
on fixed configuration lines do not require the
automatic recognition procedure, but you must hit
the RETURN key to lock the keyboard so that the 2741
can receive output. Unless the network software
recognizes that the keyboard is locked, it will not
send output.

Timing is important. If you press the RETURN key
before the 2741 is physically connected to the net-
work, the keyboard 1locks but the 2741 will: not
receive the output that begins the login sequence.
The actual time needed for terminal connection
varies based on the configuration and the network
activity. The average time to wait before pressing
the RETURN key is 3 to 5 seconds. However, if you
press the RETURN key and the keyboard locks but no
login sequence is displayed, first switch the 2741
to local mode; then switch it back to on~line mode.
This unlocks the keyboard and allows you to press
the RETURN key again.

Coping With Terminal Installation Options

Terminals that have a transmission key marked NL or
NEW LINE might generate an NL code when the key is
pressed. The NL code is interpreted as a carriage
return code followed by a line feed code when
received by such terminals. The network sees an NL
code as a line feed code but interprets it as a
carriage return if the terminal uses an appropriate
terminal class.

Some terminals allow selection among alternative
sequences of carriage return and line feed codes
transmitted by NL or NEW LINE keys. The NPU reacts
to the sequence of codes received; the operation
associated with such keys in this manual might not
be the operation occurring at your terminal because
of this variation in code sequence.

The network does not support use of answerback
options by asynchronous terminals. Character codes
generated by such device options are not equivalent
to completing the login procedure described in sec~
tion 4. It is possible for the site to configure a
terminal so that the login procedure is automati-
cally completed for it, but this operation is per-
formed in the host computer without any action by
you.

OUTPUT FORMATTING

A network application program can format each line
of its output to an asynchronous console by begin—
ning the line with an ASCII character identified as
a format effector. The resulting operations are
shown in table 3-1.
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TABLE 3-1. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES
Code Substituted on
D 0 (o] Mechani
Terminal Format General Is Infinite Page Foliiz P:Zg:zus utput Mechanism
Class Effector Physical Operation Length Declared?
Input Display or i
Pri Paper Tape
rinter
=
1 blank Space 1 line before out-— Does not matter Yes CR CR

put. No CR, LF CR, LF

0 Space 2 lines before out- Does not matter Yes CR, LF CR, LF
put. No CR, 2LF CR, 2LF

- Space 3 lines before out Does not matter Yes CR, 2LF CR, 2LF
put. No CR, 3LF CR, 3LF

+ Position to start of Does not matter Does not matter | CR CR
current line before out-
put.

* Position to top of form or| Yes Yes CR, 5LF CR, 5LF
home cursor before No CR, 6LF CR, 6LF
output. No Does not matter | Calculated by TIP

1 Position to top of form or | Yes Yes CR, LF CR, 5LF
home cursor and clear No CR, 6LF CR, 6LF
screen before output.TT

No Does not matter | Calculated by TIP

N Do not change position Does not matter Does not matter | None None
before output.

. Space 1 line after output.| Does not matter Does not matter | CR,LF CR,LF,

DC3,
3NUL

/ Position to start of Does not matter Does not matter | CR CR,
current line after output. DC3,

3NUL

Any other |Space 1 line before out- Does not matter Yes CR CR

ASCII put. No CR, LF CR, LF

character

2 blank Space 1 line before out- Does not matter |Yes CR CR
put. No CR, LF CR, LF

0 Space 2 lines before out~ | Does not matter |Yes CR,. LF CR, LF
put. No CR, 2LF CR, 2LF

- Space 3 lines before out— | Does not matter |[Yes CR, 2LF CR, 2LF
put. No CR, 3LF CR, 3LF

+ Position to start of Does not matter .|Does not matter | CR CR
current line before out-
put.

* Position to top of form or | Does not matter [Does not matter |EM EM
home cursor  before out-—
put.

1 Position to top of form or | Does not matter Does not matter | EM, CAN EM, CAN
home cursor and clear
screen before output;
delay 100 millisecends
before further output.
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TABLE 3~-1. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)
Code Substituted on
. o M N
Terminal | Format General Is Infinite Page Fo?isz g::s:Zus utput Mechanism
Class Effector Physical Operation Length Declared?
Input Display or Paper Ta eT
Printer P P
F
2 R Do not change position Does not matter Yes or No None None
(Contd) before output.
. Space 1 line after output. | Does not matter | Yes or No CR, LF CR, LF
DC3,
3NUL
/ Position to start of Does not matter Yes or No CR CR,
current line after output. DC3,
3NUL
Any other | Space 1 line before out- Does not matter Yes CR CR
ASCII put. No CR, LF CR, LF
character
3 blank Space 1 line before out- Does not matter | Yes CR CR
put. No CR, LF CR, LF
0 Space 2 lines before out- |Does not matter | Yes CR, LF CR, LF
put. No CR, 2LF CR, 2LF
- Space 3 lines before out~ |Does not matter | Yes CR, 2LF CR, 2LF
put. No CR, 3LF CR, 3LF
+ Position to start of Does not matter | Yes or No CR CR
current line before out-
put.
* Position to top of form or |Does not matter | Yes or No ESC, FF EM
home cursor before out-
put.TT
1 Position to top of form or |Does not matter | Yes or No ESC, FF EM, FF
home cursor and clear
screen before output.TT
s Do not change position Does not matter | Yes or No None None
before output. :
N Space 1 line after output. | Does not matter Yes or No CR, LF CR, LF
DC3,
3NUL
/ Position to start of Does not matter Yes or No CR. CR,
current line after output. DC3,
3NUL
Any other | Space 1 line before out- Does not matter Yes CR CR
ASCII put. No CR, LF CR, LF
character
3-10 60480600
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TABLE 3-1. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)
Code Substituted on
Mechani
Terminal Format General Is Infinite Page Fo?iz; g::sggus Output Mechanism
Class Effector Physical Operation Length Declared? :
Input Display or Paper Tapel
Printer 4 4
4TTT blank Space 1 line before out- Does not matter Yes None . N/A
put. No NL
0 Space 2 lines before out-~ | Does not matter Yes NL N/A
put. No 2NL
- Space 3 lines before out—- | Does not matter Yes 2NL N/A
put. No 3NL
+ Position to start of Does not matter Yes or No nBS N/A
current line before out- : n is calculated by
put. TIP from current
position
* Position to top of form or | Yes Yes 5NL N/A
home cursor before out- No ] 6NL
put.
No Yes or No nNL N/A
n is calculated by
TIP from current
position
1 Position to top of form or | Yes Yes 5NL N/A
home cursor and clear No 6NL
screen before output.TT
No Yes or No nNL N/A
n is calculated by
TIP from current
position
s Do not change position Does not matter Yes or No None None
before output.
. Space 1 line after output. | Does not matter Yes or No NL NL
/ Position to start of Does not matter Yes or No nBS nBS
current line after output. n is calculated by
TIP from current
position s
Any other | Space 1 line before out- Does not matter Yes None None
ASCII put. No NL NL
character
5 blank Space 1 line before out- Does not matter Yes None None
put. No LF LF
0 Space 2 lines before out- |Does not matter Yes LF LF
put. No 2LF 2LF
- Space 3 lines before out- |]Does not matter Yes 2LF 2LF
put. No 3LF 3LF
+ Position to start of Does not matter Yes or No ESC, G ESC, G
current line before out-
put.
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TABLE 3-1. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)
Code Substituted on
‘ D Output Output Mechanism
Terminal Format General Is Infinite Page oes pu P
) Follow Previous
Class Effector Physical Operation Length Declared? .
Input Display or Paper Ta éT
Printer p p
5 * Position to top of form or | Does not matter ~Yes or No ESC, H ESC, H
(Contd) home cursor before out~- ’
put.
1 Position to top of form or | Does not matter Yes or No ESC, R ESC, R
home cursor and clear
screen before outputff
N Do not chénge position Does not matter Yes or No None None
before output.
. Space 1 line after output. | Does not matter Yes or No LF LF,
DC3,
3NUL
/ Position to start of Does not matter Yes or No ESC, G ESC, G,
current line after output. DC3,
3NUL
Any other |Space 1 line before out- Does not matter Yes None None
ASCII put. No LF LF
Qharacter
6 blank Space 1 line before out- Does not matter Yes or No CR CR
put.
0 Space 2 lines before out- |Does not matter Yes CR CR
put. No 2CR 2CR
- Space 3 lines before out- |Does not matter Yes 2CR 2CR
put. No 3CR 3CR
+ Position to start of Does not matter Yes or No None None
current line before out- '
put.
* Position to top of form or | Does not matter Yes or No DC2 DC2
home, cursor before out~
put.
1 Position to top of form or |Does not matter Yes or No FS FS
home cursor and clear
screen before output.
s Do not change position Does not matter Yes or No None None
before output.
. Space 1 line after output. {Does not matter Yes or No CR CR,
: DC3,
3NUL
/ Position to start of Does not matter Yes or No None DC3,
: current line after output. 3NUL
Any other |Space 1 line before out- Does not matter Yes or No CR CR
ASCII put.
character
3-12 60480600 C
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TABLE 3-1.. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)
Code Substituted on
: [0 t Mechani
Terminal | Format General Is Infinite Page Does Outht utpy Lt
Follow Previous
Class Effector Physical Operation Length Declared? .
Iuput Display or Piper Ta eT
Printer p P
7 blank Space 1 line before out- Does not matter Yes CR CR

put. No CR,LF CR, LF

0 Space 2 lines before out- | Does not matter Yes CR, LF CR, LF
put. No CR, 2LF CR, 2LF

- Space 3 lines before out- Does not matter Yes CR, 2LF CR, 2LF
put. No CR, 3LF CR, 3LF

+ Position to start of Does not matter Yes or No CR CR
current line before out-
put.

* Position to top of form or| Does not matter Yes or No ESC, [, H | EsC, [, H
home cursor before out- :
put.

1 Position to top of form or | Does not matter Yes or No ESC, [, H, | ESC, [, H,
home cursor and clear ESC, [, J |ESC, [, J
screen before output.

s Do not change position Does not matter Yes or No None None
before output.

. Space 1 line after output.| Does not matter Yes or No CR, LF CR, LF

DC3,
3NUL

/ Position to start of Does not matter Yes or No CR CR,
current line after output. DC3,

3NUL

Any other | Space 1 line before out- Does not matter Yes CR CR

ASCIIL put. ) No CR, LF CR, LF

character

8 blank Space 1 line before out- Does not matter Yes CR CR
put. No CR, LF CR, LF

0 Space 2 lines before out- | Does not matter Yes CR, LF CR, LF
put. No CR, 2LF CR, 2LF

- Space 3 lines before out— | Does not matter Yes CR, 2LF CR, 2LF
put. : No CR, 3LF CR, 3LF

+ Position to start of Does not matter Yes or No CR CR
current line before out-
put.

* Position to top of form or | Does not matter Yes or No ESC, FF ESC, FF
home cursor before out-
put.

1 Position to top of form or | Does not matter Yes or No ESC, FF ESC, FF
home cursor and clear
screen before output;
delay 1 second before
further output.
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TABLE 3-1, FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)

Code Substituted on
Does Output Output Mechanism
Terminal | Format General Is Infinite Page e p. P
Follow Previous

Class Effector Physical Operation Length Declared? :

Input Display or Paper Ta eT
Printer pe p

8 , Do not change position Does not matter Yes or No None None

(Contd) before output.,

. Space 1 line after output. | Does not matter Yes or No CR, LF CR, LF,
DC3,
3NUL

/ Position to start of Does not matter Yes or No CR CR,

current line after output. DC3,

3NUL

‘Any other | Space 1 line before out- Does not matter Yes CR CR

ASCII put. No CR, LF CR, LF

character

Ti’aper tape column does not apply to X.25 devices.

TTIf these format effectors appear anywhere in a data block other than in the first or last line of the
data block, the TIP can perform a page-wait operation before the format effector operation.. (See
section 5.)

TTTX.25 devices cannot belong to terminal class 4.

The application program can:
Suppress the use of format effectors completely
Provide its own format effectors

Expect your output to supply all format
effectors

If format effectors are suppressed, all output is
single-spaced. If the application supplies its own
format effectors, you can use the first character
of each of your data’s physical lines as a format
effector by prefixing -the character with an ASCII
unit separator (US) character. If the application
requires your data to contain format effectors, the
US prefix is unnecessary. When a character of your
data is used as a format effector, that character
is transformed as shown in the table and is deleted
from the output sent to the terminal.

The format effector characters for clear screen and
home cursor operations (* and 1) receive special
treatment by the Terminal Interface Program when it
is performing a page wait function for the terminal.
(See the PG command in section 5.) If these char-
acters are encountered when the TIP has output only
part of a page, the TIP pauses for terminal operator
acknowledgment of the partial page. When acknowl-
edgment occurs, the format -effector functions are
performed and output continues automatically. This

3-14

pause occurs without application program action or
knowledge.

TERMINALS USING X.25
NETWORKS FOR ACCESS

The asynchronous terminals supported as terminal
classes 1 through 3 and 5 through 8 can also use a
CDC network through an X.25 packet-switching net-
work . These terminals address the X.,25 network
through a packet assembly/disassembly (PAD) service.
The PAD takes care of most terminal dependencies
and determines many terminal operating features seen
by the CDC network. :

TERMINAL FEATURE DEPENDENCIES

Documents written for. terminal users identify two
types of characters:

Control characters that are not representable
on an output device

Graphic characters that are representable on an
output device.

On some asynchronous terminals, such as the CDC 751,
it is possible to symbolically represent all graphic
and control characters on the output device. A
graphic character cannot therefore be defined solely
as a displayable or printable character.
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References to graphic characters in this manual are
to alphabetic, numeric, punctuational, or notational
symbols. Graphic characters are those in the ASCII
character set table in appendix A that are not rep-
resented by mnemonic abbreviations for functions.

Using Slave Devices

The network does not support more than one device
on an X.25 communication line virtual circuit. Only
one terminal console can be serviced on a circuit.
Any other terminals or devices using the communica-
tion line must operate as slave devices to the ter-
minal console on the same circuit, or as separate
terminal consoles on separate circuits.

Such slave devices often include a printer. When
you use a printer as a slave device to a console
for which a display is assumed to be the output
mechanism, output characters can be lost during
physical repositioning of the printer mechanism.
When this occurs, you can use the terminal defini-
tion commands for carriage return and line feed
idle character insertion (the CI and LI commands,
described in section 5) to correct the situation.

Using Devices Controlled by Data Codes

Terminals such as the Hazeltine 2000 permit ASCII
control character codes in output data so that dis-
play functions can be deliberately altered. You
should not place the code for the ASCII unit separ-
ator character US in normalized mode output for such
purposes. The unit separator character is used to
delimit output lines within blocks sent from the
host computer. This character is removed from nor-
malized mode output by the NPU. If the unit separ-
ator character appears anywhere within an output
transmission, it causes either a single-spaced car-
riage return and line feed operation at the terminal
or interpretation of the following character as a
format effector.

Using the PAD Service

One of the data forwarding parameters recognized by
your terminal’s PAD service should be the same as
the end-of-line character recognized by the CDC net-
work. PAD services usually forward data after a
carriage return code is entered. Carriage return
is therefore the default end-of-line indicator
character for all terminal classes and corresponds
to a value of 2 for the setting of PAD parameter 3.

If the PAD allows you to define more than one for-
warding signal, make the second signal the end-of-
block indicator recognized by the CDC network.

If your terminal’s PAD is not configured this way,
the CDC network will pass the second PAD forwarding
character to the host application as part of the
input data. If your terminal’s PAD is configured
this way, the CDC network removes the second PAD
forwarding character from the data.

If you cannot alter your terminal’s- PAD parameter
settings, you should use the EL terminal definition
command described in section 5 to alter the way the
network processes your input. Setting the end-of-
line character equal to -your PAD forwarding char-
acter defines your terminal as a line mode device.
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The PAD can usually perform any cursor positioning
response you need when you end a logical line or a
block, If you do not ask the CDC network to do
cursor positioning (the default choice for the CP
command described in section 5), you save the time
and cost of transmitting a packet through the X.25
network each time you end a line or block.

Coping With Terminal Installation Options

Terminals that have a transmission key marked NL or
NEW LINE might generate an NL code when the key is
pressed. The NL code is interpreted as a carriage
return code followed by a line feed code when
received by such terminals. The network sees an NL
code as a line feed code but interprets it as a

-carriage return if the terminal uses an appropriate

terminal class.

Some terminals allow selection among alternative
sequences of carriage return and line feed codes
transmitted by NL or NEW LINE keys. The NPU reacts
to the sequence of codes received; the operation
associated with such keys in this manual might not
be the operation occurring at your terminal because
of this variation in code sequence.

The network does not support use of answerback
options by asynchronous terminals. Character codes
generated by such device options are not equivalent
to completing the login procedure described in sec-—
tion 4. It is possible for the site to configure a
terminal so that the login procedure is automati-
cally completed for it, but this operation  is per-
formed in the host computer without any action by

you.

OUTPUT FORMATTING

A network application program can format each line
of its output to an X.25 console by beginning the
line with an ASCII character identified as a format
effector. The format effectors allowed are the same
as those used for asynchronous consoles directly
connected to a CDC network. The resulting oper-
ations are shown in table 3-1.

The application program can:
Suppress the use of format effectors completely
Provide its own format effectors

Expect your output to supply all format
effectors

If format effectors are suppressed, all output is
single-spaced. 1If the application supplies its own
format effectors, you can use the first' character
of each of your data’s physical lines as a format
effector by prefixing the character with an ASCII
unit separator (US) character. If the application
requires your data to contain format effectors, the
US prefix is unnecessary. When a character of your
data is used as a format effector, that character
is transformed as shown in the table and is deleted
from the output sent to the terminal.

The format effector characters for clear screen and
home cursor operations (* and 1) receive special
treatment by the Terminal Interface Program when it
is performing a page wait function for the terminal.



(See the PG command in section 5.) If these char-
acters are encountered when the TIP has output only
part of a page, the TIP pauses for terminal operator
acknowledgment of the partial page. When acknowl-
edgment occurs, the format effector functions are
performed and output continues automatically. This
pause occurs without application program action or
knowledge.

MODE 4 TERMINALS

Mode 4A terminals are divided into two groups:

Those requiring switch setting and loading of

controlware for proper operation, such as the
CDC 73x-12 and CDC 734 (terminal class 15).

Those requiring only switch settings for proper
operation, such as the 200 User Terminal 217
display console (terminal class 10) and CDC 214
(supported under terminal class 10).

Mode 4C terminals, such as the CDC 711 (terminal.

class 12) or CDC 714 (terminal classes 11 and 13),
do not require special preparation before accessing
the network.

MODE 4A SWITCH SETTINGS

The ATTENDED/UNATTENDED switch on the CDC 200 User
Terminal 217 Series or 214 Series display keyboard
must be set to ATTENDED. Use of mode 4A terminals
in unattended mode is not described in this manual;
attended mode is the recommended way to use mode %4A
terminals with a CDC network. The exception to this
rule ‘is the CYBER 18 COMM-18 emulator, which
requires unattended mode selection through the /EXT
command to a 200 User Terminal simulator.

The LINE/BLOCK switch on mode 4A consoles should be
set to LINE. Use of the BLOCK setting for mode 4A
terminals is not completely described in this
manual; the LINE setting is recommended for mode 4A
terminals with CDC host software.

Detailed descriptions of terminal controls and
operation are provided in the respective terminal
operation manuals.

MODE 4A LOADING

You must load a 73x Remote Batch Terminal station
prior to placing it on-line if the station was
placed off-line or powered-down since the last on-
line usage. All of these terminals, except the 734,
store their executable controlware on a microdrum;
the loading procedure stores the controlware in
memory. You load the 734 Remote Batch Terminal from
a card deck.

731-12 and 732-12 Remote Batch Terminals

You must load the 731-12 and 732-12 Remote Batch
Terminals with the mode 4A emulation parameters.
The loading process allows you to accept or alter
the terminal’s operating characteristics.

The selections you make among the options offered

should match the description of a terminal on the
communication line you are going to use. You must
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describe the terminal to itself as possessing the
characteristics described to the network software
by the network administrator when the network con-
figuration file was created. Contact a site admin-
istrator if in doubt about what options to select.

The modes of operation specified as selections
should choose line mode operation and either 029 or
026 Hollerith card reading translations. These
choices also include the site address and either
External BCD (EXT BCD) or ASCII as the terminal
character code set (the option of Internal BCD, or
INT BCD, is not supported by the network).

Once you have made all desired selections, loading
is completed. The procedures described in section
4 can now be performed.

TERMINAL FEATURE DEPENDENCIES

Mode 4A terminals are all CDC 200 User Terminal
emulators. Such terminals must contain the fol-
lowing devices:

An interactive console

A card reader for batch input

A line printer for batch output
Mode 4C terminals can contain:

One or more interactive consoles

Zero, one, or more line printers

One console is required as an owning console for
the batch devices. .

Choosing Punched Card Pattern Translations

Almost all mode 4A terminals contain a method for
proper input translation of Hollerith cards punched
with either 026 or 029 codes. This method is the
only method that can be used to switch from one
punch code translation to the other. CDC local
batch card readers and other remote batch stationms
allow a card that switches between these code trans-
lations as part of the card deck input; such cards
in data do not have any effect when the data is read
in from a mode 4A terminal card reader.

The code translations performed from 026 or 029
Hollerith cards to terminal character codes (and
character codes sent to the host) vary from emulator
to emulator. The most common translations are those
shown in appendix A.

Positioning the Cursor

The network software attempts to place the display
cursor and send index (or start index) symbols at
the left and right margins, respectively (when
appropriate for the terminal class), after each
normalized mode output or input transmission, based
on the assumption of line mode operation. All nor-
malized mode output to the console and all responses
to normalized mode input transmissions are blank=-
padded only when necessary to correctly position the
cursor for subsequent line mode input.
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If you use the terminal in block mode, correct iden-
tification of the beginning of console input prob-
ably will not occur. If no method exists for
choosing between line mode and-block mode, you can
safely assume line mode is used.

The blank padding used to position the cursor can
cause an extra blank line on the screen at some
terminals. This line is not part of the input or
output data.

Access and Disconnection Procedures

A mode 4 terminal sharing a communication line with
one or more terminals in the same or another cluster
can use slightly different access and disconnection
procedures than those used by other terminals.
During the procedure to access the network, only
one mode 4C console in each cluster needs to perform
the automatic recognition procedure.

After logout from the network, a mode 4 device is
not physically disconnected from the network until
all mode 4 devices in the cluster are logged out.
Disconnection occurs only if the communication line
is a dialup line; terminals on hardwired communica-
tion lines are never disconnected. Until physical
disconnection occurs, you can initiate new host
connection and login procedures,
section 4, without repeating any of the preliminary
access procedures.

Using the Devices

You cannot simultaneously use the console and batch
devices of a mode 4A terminal. You can switch the
console from communication with one network applica-
tion program to communication with another, as
described in section 4. You cannot switch the batch
devices from communication with a network applica-
tion program unless the program itself performs the

as described in

switch.

OUTPUT FORMATTING

A network application program can format each line
of its output to a mode 4 console by beginning the
line with an ASCII character identified as a format
operations are

effector. The resulting display
shown in table 3-2.

The application program can:

Suppress the use of format effectors completely

Provide its own format effectors

Expect your
effectors

output to supply all format

TABLE 3-2, TFORMAT EFFECTOR OPERATIONS FOR MODE 4 CONSOLES
General Physical OperationT
Terminal Class Format Effector
Before OutputTT After OutputTT
10 thru 13, and 15 blank None. Space 1 line.
0 Space 1 line. Space 1 line.
- Space 2 lines. Space 1 line.
+ None. Space 1 line.
* Position to top of form or home Space 1 line.
cursor. :
1 Position to top of form or home Space 1 line.
cursor and clear screen.
. None. Space 1 line.
/ None. Space 1 line.
Any other ASCII character$ None. Space 1 line.

(left) margin of the next line.

(See section 5.)

§Not modified before being sent to the terminal.

TNo direct correspondence to code substituted on output device can be made. Code used for
implementation depends on placement of message blocks within a transmission.

TTAfter each input and output line, the Terminal Interface Program returns the cursor to the beginning.

TTTIf these format effectors appear anywhere in a data block other than in the first or last line of
the data block, the TIP can perform a page-wait operation before the format effector operation.
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If format effectors are suppressed,  -all output is
single-spaced. If the application supplies its own
format effectors, you can use the first character
of each of your data’s physical lines as a format
effector by prefixing the character with an ASCII
unit separator (US) character. If the application
requires your data to contain format effectors, the
US prefix is unnecessary. When a character of your
data is used as a format effector, that character
is transformed as shown in the table and is deleted
from the output sent to the terminal,

The format effector characters for clear screen and
home cursor operations (* and 1) receive special
treatment by the Terminal Interface Program when it
‘is performing a page wait function for the terminal.
(See the PG command in section 5.) If these char-
acters are encountered when the TIP has output only
part of a page, the TIP pauses for terminal operator
acknowledgment of the partial page. When acknowl-
edgment occurs, the format effector fumnctions are
performed and output continues automatically. This
pause occurs without application program action or
knowledge.

A network application program can format each line
of its output to a mode 4 printer by beginning each
print line with an ASCII character identified as a
carriage control character. The resulting opera-
tions are shown in table 3-3,

TABLE 3-3. CARRIAGE CONTROL OPERATIONS FOR
MODE 4 PRINTERS

ASCII General Physical Operation
Character Before Printing After Printing
Blank Space one line. None.
0 Space two lines. None.
- Space three lines. None.
+ -None. None.
1 Space to top of ~ None.
next page.
M None. None.
Q Space one line. kNone.
R Space one line. None.
S Space one line. None.
T Space one line. None.

Conversion of characters in your output to carriage
control characters is controlled by the network
application program communicating with the terminal.
If the application program does not require such
conversions, all such characters are output at the
terminal and all lines are single-spaced.
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HASP WORKSTATION TERMINALS

HASP workstations supported by a CDC network com-
prise an operator’s console and an associated group
of batch devices. Each device within the work-
station is separately addressed by its device type
and input or output stream number during access to
the network.

WORKSTATION SETUP BEFORE ACCESS

A HASP workstation can only access the CDC network

by using a communication line explicitly.configured
to support the batch devices used by the work-
station. The devices used at the workstation should
agree in number and type with those expected to use
the communication line.

For example, a HASP workstation with three card
readers, a line printer, and two card punches should
only access the network via a communication line
configured to support three card readers, a line
printer, and two card punches. Otherwise some of
its batch devices will not be operable.

The CDC network can support HASP workstations com-
prising the following types of devices:

One operator console

Zero to seven card readers

Zero to seven line printers

Zero to seven card punch or plotter devices

If the workstation uses a device for input or out-
put that is not included in this 1list, the device
must be configured to appear as one of these
devices.

Using Stream Numbers

All devices used must be configured with an input
or output stream number unique for the device within
the group of devices of the same type. That is, two
card punches using stream number 2 are not per-
mitted, but one card punch and one line printer each
using stream number 2 are permitted. A plotter and
a card punch may not share the same stream number.

Stream numbers identify the devices within a work-
station to the workstation. Device ordinal numbers
identify the devices within a workstation to the
host software. When the site administrator creates
the network configuration file used by the host
software, each HASP device allowed to use a com-
munication line is assigned a device ordinal number.

The host software and the workstation must both
identify a specific device by the same number. For
example, a HASP workstation with two printers
assigned to stream numbers 2 and 3 cannot use ‘a
communication line configured for a HASP work-
station with two printers assigned device ordinal
numbers 1 and 4, even though the quantity of devices
and of streams is the same.

Some workstations provide a switch or software for
assigning or changing the stream number associated
with a device. If your workstation is one of these
types and is on a dialup line, do the following:
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Contact the site administrator and find out what
device ordinal numbers are used for the com-
munication line you are supposed to use.

Use the workstation switch or software to assign
those device ordinal numbers as the stream
numbers for the terminals within the work-
station.

If more than one dialup line is available,
always use the line for which the current work-
station stream number assignments are valid
device ordinal number assignments, or reassign
the stream numbers accordingly.

If a stream number assignment method is not avail-
able to you, you must determine the numbers used by
the workstation and consult the site administrator
for the dialup number of the :correct communication
line to be used. Hardwired terminals are normally
correctly configured at the host computer before
communication with the network begins.

TERMINAL FEATURE DEPENDENCIES

You must be careful when using the operating guide
for a HASP workstation. Many such guides discuss
operations outside of the workstation proper as
operations performed by an IBM host computer. In a
CDC network, many of these operations are performed
in the network processing units without the knowl-
edge of the CDC host.

Using IBM Host Features

Use of a HASP workstation with an IBM host computer
requires transmission of a block of signon informa-
tion to the host. This signon information can
either be generated automatically within the work-
station or be entered manually through the work-
station console or a card reader.

The method used to provide the signon block infor-
mation depends on the workstation used. Documenta-
tion of the signon procedure usually states that
signon to the host computer is necessary and that a
response to a successful signon procedure comes from
the host computer. 1In a CDC network, the signon
block is not processed this way.

The CDC network requires a login procedure contain-
ing four parameters to be completed for the HASP
workstation console terminal. This login procedure
can be completed automatically as described in sec-
tion 4 or be performed manually by you. The CDC
login procedure is independent of the signon block
procedure.

To provide compatibility with the procedures used
by sites with HASP workstations connected to an IBM
host computer, the CDC network processes the signon
block in the manner described in section 4. Regard-
less of the method used to enter the signon infor—
mation, the signon block is removed from the work-
station input by the network processing unit.

If the information contained in the signon block is
not meaningful to the network software, any infor-
mation that is transmitted by the workstation is
acknowledged as a valid and successful signon by
the network processing unit. However,. the network
processing unit does not establish communication
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with the CDC host computer to begin the CDC login
procedure when an' automatic recognition /*CONFIG
statement is separately required.

Similar processing 1is performed for the signoff
procedure used by IBM host computers. Transmission
of a signoff block, such as that generated by the
reading of a /*SIGNOFF card, causes acknowledgment
of the block, but no logical or physical disconnect-
ion of the workstation. To disconnect the work-
station from the. CDC network, you must perform the
disconnection procedures described in section 4.

Using the Devices

" After login to the host computer is completed, you

can simultaneously use the console and batch devices
of the HASP workstation. You can switch the con-
sole from communication with one network applica-
tion program to communication with another, as
described in section 4. You cannot switch the batch
devices from communication with a network applica-
tion program unless the program itself performs the
switch.

OUTPUT FORMATTING

A network application program can format each line
of its output to a HASP console by beginning the
line with an ASCII character identified as a format
effector. The resulting display operations are
shown in table 3-4.

TABLE 3-~4, FORMAT EFFECTOR OPERATIONS
FOR HASP CONSOLES

General Physical

Operation

Terminal Format

Class Effector Before After
Output Output

9 and 14 0 Space 1 Space 1 line.
line.

- Space 2 Space 1 line.

lines.

Any other None.
ASCII
character

Space 1 line.

TNo direct correspondence to code substituted on
output device can be made. Code used for
implementation depends on placement of message
blocks within a transmission.

The application program can:
Suppress the use of format effectors completely
Provide its own format effectors

Expect your output to supply all format
effectors
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If format effectors are suppressed, all output is
single-spaced. If the application supplies its own
format effectors, you can use the first character
of each of your data’s physical lines as a format
effector by prefixing the character with an ASCII
unit separator (US) character. If the application
requires your data to contain format effectors, the
US prefix is unnecessary. When a character of your
data is used as a format effector, that character

is transformed as shown in the table and is deleted
from the output sent to the terminal.

A network application program can format each line
of its output to a HASP printer terminal by begin-
ning each print line with an ASCIL character iden-
tified as a carriage control character. The result-
ing operations are shown in table 3-5.

TABLE 3-5. CARRIAGE CONTROL OPERATIONS FOR HASP PRINTERS

ASCII General Physical Operation ASCIT General PhysicaIIOPeration
I Before PrintingT After Printing Character Before PrintingT After Printing
Blank Space one line. None. Q Line not printed. None.
0 Space two lines. None. R Line not printed. None.
- Space three lines. | None. S Line not printed. None,
+ None. None. T Line not printed. None.
/ Space one line. None. A None. Space to top of
next page (skip
1 Space to top of None. to controller
next page (skip channel 1).
to channel 1).
B None. Space to bottom
2 Space to bottom None. of current page
of current page (skip to control-
(skip to control- ler channel 12).
ler channel 12).
C None. Skip to controller
3 Skip to controller | None. channel 6.
channel 6.
D None. Skip to controller
4 Skip to controller | None. channel 5.
channel 5.
E None. Skip to controller
5 Skip to controller | None. channel 4.
channel 4.
F None. Skip to controller
6 Skip to controller | None. channel 3.
channel 3,
G : None. Skip to controller
7 Skip to controller | None. channel 2.
channel 2.
H None. Skip to controller
8 Skip to controller | None. channel 11.
channel 11,
I None. Skip to controller
9 Skip to controller | None. channel 7.
channel 7.
J None. Skip to controller
X Skip to controller | None, channel 8,
channel 8. :
K None. Skip to controller
Y Skip to controller | None. channel 9.
’ channel 9.
L None. Skip to controller
Z Skip to controller | None. channel 10.
channel 10.
PM None. None.
TNot all HASP emulators can perform these operations,
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Conversion of characters in your output to carriage

.control characters is controlled by the application

program. If the application program does not
require such conversions, all such characters are
output at the terminal and all lines are single~
spaced.

Using Terminal or Network Transparent Mode

Some HASP workstations use emulators that. support
commands to perform transparent terminal data trans-
missions to or from devices. These commands pre-
serve character codes normally associated with data
link escape functions from treatment as function
codes by the workstation during transmission. The
workstation commands have no effect on the use of
the CDC network feature for console transparent mode

transmissions, as described in section 2. Trans-
parent terminal data transmission is described in

section 6.

The CDC network does not permit network transparent
mode transmissions to or from the console of a HASP
workstation. Batch transparent card input data is
supported as described in section 6; the EBCDIC
character codes indicated in appendix A are stored
in host files. If your host does not supply soft-
ware to restructure and interpret such data, you
should not use the transparent network data feature.

Data transmitted to a plotter is always transparent
in the sense of not being converted to character
codes; such data is treated as binary punch data and
is presumed to be instructions for plotter opera-
tion transmitted in 6-bit or 8-bit bytes.

BISYNCHRONOUS 2780 OR
3780 TERMINALS

IBM 2780 or 3780 terminals supported by a CDC net-

work comprise a simulated operator’s console and
associated batch devices.

TERMINAL SETUP BEFORE ACCESS

A 2780 or 3780 terminal can only access the CDC
network by using a communication line configured to
support the batch devices used by the terminal.
The devices used at the terminal should agree in
type with those expected to use the communication
line.

For example, a 3780 terminal with a card punch
should only access the network via a communication
line configured to support a card reader, a line
printer, and a card punch. Unless such a communi-

cation line is used, data cannot be sent to the card

punch.
Each terminal can contain:
A card reader

A line printer
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A simulated operator’s console (using the card
reader in place of a keyboard and the line
printer in place of a display)

An optional card punch.

The first two devices are required. The simulated
console always exists. O.ly the card punch can be
addressed separately by its device selection code
during access to the network. If the terminal uses
a device for input or output that is not included
in this 1list, the device must be configured to
appear as one of these devices.

Using Punch Selection Codes

If your terminal has a card punch, the selection
code used for that device must be the same as the
code defined for the card punch supported. by the
network on the communication line in use. Contact
your site administrator if you are not sure the
correct code is used.

Using 2780 Terminals

Some 2780 emulators allow a variation in the maxi-
mum number of records transmitted per terminal
transmission block. The number of records per block
your terminal transmits must be within the range
allowed for a terminal on the communication line you
are using.

TERMINAL FEATURE DEPENDENCIES

You must be careful when using the operating guide
for a 2780 or 3780 terminal. Many such guides dis-

cuss operations outside of the terminal proper as

operations performed by the IBM host computer. In
a CDC network, many of these operations are per-
formed in the network processing units without the
knowledge of the host.

Using IBM Host Features

Use of a 2780 or 3780 terminal with an IBM host com-
puter requires transmission of a block of signon
information to the host. This signon information
can either be generated automatically within the
terminal or be entered manually through a card
reader. )

The method used to provide the signon information
depends on the terminal used. Documentation of the
signon procedure usually states that signon to the
host computer is necessary and that a response to a
successful signon procedure comes from the host com-
puter. In a CDC network, signon is also processed
this way. )

. The CDC network requires a login procedure contain—

ing four parameters to be completed for the 2780 or
3780 terminal console. This login procedure can be
completed automatically as described in section 4
or be performed manually by you. The CDC login pro-
cedure is identical to the signon block procedure;
only the information used differs.
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Some IBM hosts require terminal configuration infor-
mation as part of the signon procedure. In a CDC
network, such information is processed separately
before login, wusing the /*CONFIG statement
described in section 4.

No processing is performed for the signoff proce~-
dure used by IBM host computers. Transmission of a
/*SIGNOFF card causes acknowledgment of the .card,
but no 1logical or physical disconnection of the
terminal. To disconnect the terminal from a host
or the CDC network, you must perform the disconnect-
ion procedures described in section 4.

Using the Devices

After login to the host. is completed, you cannot
simul taneously use the console and batch devices of
a 2780 or 3780 terminal. Only one of the following
devices can be used at a time:

Card reader as a console keyboard
Card reader as'a batch input device
Line printer as a console printer
Line printer as a batch output device
Card punch as a batch output device

Batch device operation is essentially continuous.
Batch or console input always receives priority
over output. Input is not interrupted for output;
however, output can be interrupted for input.
Interrupted output resumes after an end-of-
transmission is received at the end of the input;
the use of end-of-transmission is discussed below.

These rules mean that console input can occur only
between batch input file transmissions. Console
output can occur whenever batch output at the
printer stops.

You can enter any command normally transmitted from
a console. However, you must prefix all such com—
mands with the characters /*.. ., These prefixing
characters are not transmitted to the host. For
example, if you respond to the host login prompt of
FAMILY: with the entry /*SYSSVL, the host receives
a family name entry of SYSSVL.

You can switch the console from communication with
one network application program to communication
with another, as described in section 4. You can-
not switch the batch devices from communication
with a network application program unless the pro-
gram itself performs the switch.

Using Terminal or Network Transparent Mode

Some 2780 or 3780 terminals perform terminal trans-
parent mode transmissions to or from batch devices.
This mode preserves character - codes normally
associated with data 1link escape functions from
treatment as function codes by the terminal during
transmission.

Some emulators have commands that can be entered
from a console to perform such transparent mode
transmissions. The emulator commands have no effect
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on the use of the CDC network feature for coasole
transparent mode transmissions, as described in
section 2.  The NPU does not support network trans—
parent mode transmissions to or from the console of
a 2780 or 3780 workstation.

Batch transparent card input data is supported as
described in section 6; the EBCDIC character codes
indicated in appendix A -are stored in host files.
If your host does not supply software to restruc~
ture and interpret such data, you should not use
the transparent network transmission feature.

Using End-of-Text and End-of-Transmission

When the card reader hopper of an IBM 2780 or 3780
becomes empty and the end-of-file key or switch is
enabled, the terminal generates an  end-of-
transmission (EOT) code. It can then receive out-
put from the network. Otherwise, an empty hopper
generates only an end-of-text (ETX) code. These
conventions allow you to read in more than one card
déck without waiting for output to be completed.

Some 2780 or 3780 emulators also allow you to
separate multiple input transmissions by either an
ETX code or an ETX followed by an EOT code and a
delay of varying length before the next input trans-
mission begins.

The ETX-only option is adequate to separate batch
input transmissions. However, the EOT option is
preferrable to separate console transmissions so
that the network has time to return responses from
itself or the host before subsequent entries occur.

For example, a Wang Model 30 system allows documents
(files) to be queued for transmission in the same
3780 "session" (separated by ETX codes only), or in
separate 3780 "sessions" (separated by an EOT as
well). The EOT option is necessary after sending a

terminal definition command, /*CONFIG card, or login -

parameter. Unless the EOT option is used, subse—
quent input is discarded (typeahead is not
supported in those situations).

Coping With Transmission Blocks

Although transmission block size is not significant
for some 3780 emulators; others require the network
to tailor the output transmission block size to the
terminal’s hardware requirements. For example, 3780
console and printer output sent to a Wang Model 30
is actually written to that system’s hard disk. If
the transmission block size used is significantly
larger than the disk sector size (255 characters),
the Wang must discard part of each block because it
cannot convert the output to its internal format and
write the data on the disk before the next downline
block arrives. Successful use of such terminals
requires the network administrator to configure
them with an appropriate transmission block size.

Some 2780 emulators allow from one to seven records
in each output transmission block. Other 2780
emulators require a fixed number of records in out—
put transmission blocks (two records per block is
common). The number of records allowed by your
terminal should agree with the number the network
administrator defines for the terminal.
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‘OUTPUT FORMATTING

A network application program can format each line
of its output to a 2780 or 3780 console by begin-
ning the line with an ASCII character identified as
a format effector. The resulting display opera-
tions are shown in table 3-6.

The application program can:
Suppress the use of format effectors completely
Provide its own format effectors

Expect = your output to supply all format
effectors

If format effectors are suppressed, all output is
single-spaced.. If the application supplies its own
format effectors, you can use the first character

of each of your data’s physical lines as a format
effector by prefixing the character with an ASCII
unit separator (US) character. If the application
requires your data to contain format effectors, the
US prefix is unnecessary. When a character of your
data is used as a format effector, that character
is transformed as shown in the table and is deleted
from the output sent to the terminal.

A network application program can format each line
of its output to a 2780 or 3780 printer by begin-
ning each print line with an ASCII character iden-
tified as a carriage control character. The
resulting operations are. shown in table 3-7.

Conversion of characters in your output to carriage
control characters is controlled by the application
program. If the application program does not
require such conversions, all such characters are
output on the device and all lines are single-
spaced.

TABLE 3-6. FORMAT EFFECTOR OPERATIONS FOR 2780 AND 3780 BISYNCHRONOUS CONSOLES

Terminal Class Format Effector

General Physical OperatiodT

Before Output After Output

16 and 17 Any ASCII character

Before the first line of the message, generate
the prefix text

#*%%¥CONSOLE MESSAGE

Before the subsequent lines of the message, do
nothing.

Space 1 line.

Space 1 line.

TNo direct correspondence to code substituted on output device can be made. Code used for implementation
depends on placement of message blocks within a transmission.

TABLE 3-7. CARRIAGE CONTROL OPERATIONS FOR 2780 AND 3780 PRINTERS

General Physical Operation
ASCII Character
Before Printing ~ After Printingt

Blank Space one line. None.
0 Space two lines. None.
- Space three lines. None.
+ Space one line on 2780, or no action on None.

3780.
1 ) . Space to top of next page (skip to channel None.

1).
2 | Space one line on 2780, space to bottom of None.

of current page (skip to controller channel

12) on 3780.
3 Skip to controller channel 6. None.
4 Skip to controller channel 5. None.
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TABLE 3-7.

CARRTAGE CONTROL OPERATIONS FOR 2780 AND 3780 PRINTERS (Contd)

General Physical Operation

ASCII Character

‘Before Printing

After PrintingT

Any other character

Skip to controller channel 4.
Skip to controller channel 3.
Skip to controller channel 2.

Space one line on 2780, skip to
channel 11 on 3780.

Skip to controller channel 7.

Space one line on 2780, skip to
channel 8 on 3780.

Space one line on 2780, skip to
channel 9 on 3780.

Space one line on 2780, skip to
channel 10 on 3780.

None.

Line not printed.
Line not printed.
Line not printed.
Line not printed.

None.

controller

controller

controller

controller

Space one line on 2780, no action on 3780.

None.

None.

None.

None.

None.

Space one line on 2780, no action on 3780.

None.

None.

Space one line on 2780, no action on 3780.

Space one line on 2780, no action on 3780.

Space 1 line.

None.

None.

None.

None.

None.

None.

None.

None.

None.

None.

None.

None.

None.

Space to top of next page (skip to

controller channel 1).

Space one line on 2780, space to
bottom of current page (skip to
controller channel 12) on 3780.

Skip to controller channel
Skip to coantroller channel
Skip to controller channel
Skip to controller channel
Skip to controller channel

No action on 2780, skip to
channel 11 on 3780.

Skip to controller channel
Skip to controller channel

No action on 2780, skip to
channel 9 on 3780.

No action on 2780, skip to
channel 10 on 3780.

None.

6.
5.
4,
3.
2.

controller

7.

8.

controller

controller

TNot all emulators can

perform these operations.
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3270 TERMINALS
The 3270 terminals supported by CDC are:

e 3271

Control Unit, Models 1, 2

e 3274 Control Unit, Model IC

e 3276 Control Unit/Display Station, Models 1,
2, 3, 4

e 3277 Display Station, Models 1, 2

e 3278  Display Station, Models 1, 2, 3, 4

Terminal Feature Dependencies

Up to 32 controllers (clusters) on a line where each
cluster may have a maximum of 32 devices (display
stations end/or line printers). EBCDIC is the only
code set supported. Card reader support (magnetic -
id card) is dimplicitly available in transparent
mode,

Auto-Recognition

Auto-recognition  of

terminals is

not

performed, therefore dial up terminals must dial
into synchronous ports supporting 3270s only.
line definition for 3270 ports must include all
cluster and terminal addresses that may connect to

the port.

Output Formatting

The

A network application program can format each line
of its output to a 3270 console by beginning the

line with a character
effector. The resulting display operations
A network application program
its output to a

shown in table 3-8.

can format each 1line

identified as a format

are

3270

printer terminal by beginning each print line with
a carriage control

a character identified
The resulting operations are shown in

character.
table 3-9.

TABLE 3-8, FORMAT EFFECTOR OPERATIONS FOR THE 3270 BISYNCHRONOUS TERMINAL

Terminal Class Format Effector -

General Physical Operation

Before Output

After Output

18 Blank

/

Others

None

Space one line
Space two lines
None

None

None

None

None

None

None

Space one line
Space one line
Space one line
Space one line
Space one line
Space one line
Space one line
Space one line
Space one line

Space one line

TABLE 3-9., CARRIAGE CONTROL OPERATIONS FOR 3270 BATCH PRINTERS

Action

Terminal Class Format Effector

Before Printing

After Printing

18 Blank

+

1

Others

Space one line

Space two lines

Space three lines

None

Space to top of next page

Space one line

None

None

None

None

None

None
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ACCESS AND DISCONNECTION 4

==

This section describes procedures to access a host Setting up your terminal (step 2)
computer system and to use CDC network software
when you need help that the host system cannot sup-— Connecting your terminal to the network (step 3)
ply. Each procedure corresponds to a step in get- )
ting from the bottom of figure 4-1 to the top. Identifying your terminal to the network (step
4)
Reaching 'a network application program in a host
involves eight distinct steps. Each step is always Selecting the host that runs the software you
taken when a terminal accesses the network. How- need (step 5)
ever, you might not have to perform all of the pro-—
cedures. Your network”s administrators can make Connecting your terminal to that host (step 6)
many of these procedures unnecessary by having the : -
software take the step for you. Identifying yourself to that host (step 7)
The following procedures are described in separate Connecting your terminal to the network appli-
subsections: cation program that provides the services you
need (step 8)
0~ Gathering information (step 1)
APPLICATIONS

= steo 8 = =
‘ | 5 O

HOSTS

NETWORK

O HARDWARE

step 2
TERMINAL
@ step 1
e MAM Paths to take
You _
,i @ Choices to make
i
Q’ ! Figure 4-1., Steps in Accessing Host Software
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GATHERING INFORMATION

The following questions can help you determine
which of the subsequent procedures are necessary.
Answering these questions is step 1, as shown in
figure 4-2. )

If you know the answers, or can get the answers
from people at your site, the last paragraph of
text following each question will tell you which
questions and the corresponding subsections of this
book you can skip. If you cannot answer a ques-

tion, read all of the subsections; each procedure
description contains hints for answering the ques-

tions.

1. Is the terminal hardwired, or is it a dial-up
terminal?

Sections 1 and 3 can help you answer this ques-
tion. If your terminal is hardwired, answer ques-
tions 2 through 5 and 7 through 10 below. Skip the
subsection called Connecting Your Terminal.

2. Is your terminal configured for automatic
recognition?

Your site can ask the network software to determine
certain things about your terminal when the termi-
nal joins the network. This process 1is called
automatic recognition. (Terminals using X.25
packet—-switching networks cannot use automatic
recognition.)

If your terminal is configured for automatic recog—
nition, you must take an extra step each time you
connect your terminal to the network. If your ter-
minal is not configured that way, answer questions
4 through 10 below. Skip the subsection called
Identifying Your Terminal to the Network.

3. What protocol does your terminal use?

Section 3 explains protocols briefly, and section 6
provides more detail on how the network supports
them. If your terminal operating manual does not
tell you what protocol your terminal uses, question

APPLICATIONS

e |

HOSTS

NETWORK
HARDWARE

TERMINAL

(:) X<—7You are here
[

What do you know?
What do you need to know?
How many steps involve your actions?

<:> Choices to make

Figure 4-2. Step 1, Gathering Information
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4 and the terminal classes shown in section 5 might
help you answer this question. If your terminal is
not configured for automatic recognition, ' answer
questions 5 through 10 below. Skip the subsection
called Identifying Your Terminal to the Network.

4. What class of terminal is it?
Many different kinds of terminals exist. The net-

work software assigns terminals it supports to
classes, as follows:

Class Protocol

1 thru 8 asynchronous or X.25 asynchronous
9 and 14 HASP bisynchronous

10 and 15 CDC mode 4A synchronous

11 thru 13 CDC mode 4C synchronous

16 and 17 2780 and- 3780 bisynchronous

18 3270 bisynchronous

other site—-defined

If you know what the terminal class is, that will
tell you the protocol.

Terminals in classes 1 through 8 sometimes are cal-
led interactive terminals or consoles. A console
has an input and output device that can be used for
dialog with the network. Most consoles use a
television-like screen or a typewriter—like mecha-
nism to convey output information. Almost all con-
soles have a keyboard for entering informatiom to
the network. Some consoles might also use mecha-
nisms such as magnetic tape cassettes or paper tape
reader/punches for input or output.

' Terminals in classes 9 through 18 sometimes are

called remote batch terminals or remote job entry
terminals. Such terminals have an interactive
console and can also have batch devices, as
described in section 1.

Figure 4-3 shows a console with a display screen
and a keyboard. Figure 4-4 shows a console with a
printer and a keyboard. Figure 4-5 shows a remote
batch terminal with a console and a batch priater
device.

Figure 4-3. Interactive Display Console
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Figure 4~4. Interactive Printer Console

D |

Figure 4-5.  Remote Batch Terminal

5. What key ends a line of data? What key sends
data? (Does the terminal use block mode?)

You should know when data leaves your terminal so
that you know when to expect a response from the
network or the host computer. Your terminal opera-
tor’s guide should tell you what key or keys send
data from your terminal.

Section 2 describes the keys and modes of terminal
operation.

6. What telephone number is appropriate?

Your network might use a specific telephone number
for terminals that communicate at a certain speed,

- for terminals operating in block mode, or for all

terminals using certain protocols.

The telephone number you use determines whether you
need to complete some of the procedures. If you do
not know what numbers you should use, get help from
a site administrator.

7. 1Is your terminal automatically connected to a
host?
If it is, answer questions 8 through 10 below, then

skip the subsection called Connecting Your Terminal
to a Host.
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8. - What is the name or node number for the host
you need to use?

9. Will your terminal be automatically logged in?

If so, answer question 10. Skip the subsection
called Identifying Your Terminal to the Host.

10. What is the family name, user name, and pass-—
word appropriate for you on the host system you

will be using?

11. Is your terminal automatically connected to a
network application program?

If so, skip the subsection called Connecting to a
Network Application. -

SETTING UP YOUR TERMINAL

This is step 2, as shown in figure 4-6..

If your term.nal is hardwired, you can probably
skip most of this subsection; hardwired terminals
are usually set up once and left in the appropriate
condition. Before wusing this subsection, review
the applicable terminal operator’s manual, which
describes the procedures for setting up your ter-
minal. If you are using an X.25 terminal, follow
the PAD access procedures supplied by the packet-
switching network.

Switch settings are important. The number, type,
settings, and names of switches vary from terminal
to terminal. Some terminals use buttons or toggles
for switches; others use software option selections
as switches.

If other people have used your terminal to connect
to the network, the switches should be set cor-
rectly; do not change them. Directions for setting
the switches may be posted near your terminal.

APPLICATIONS:

="

HOSTS

NETWORK
HARDWARE

TERMINAL

j

X<«—You are here

How does the terminal work?

msssssm Completed steps

Figure 4-6. Step 2, Setting Up Your Terminal
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Here is a suggested procedure to follow when set-
ting up your terminal: : .

l. Turn on the power switch.

2. Load and initialize any software or controlware
needed . by your terminal. You will find
detailed information on this task in your ter-
minal’s operator manual. = Section 3 contains
procedures for some . terminals commonly used in
CDC networks.

3.  Set the terminal’s duplex or echoplex switch to
the correct position (use HALF. if you .are not
sure). If nothing you enter appears on your
console after you connect to the .network, the
network must display characters for your con-
sole. Section 5 describes how to enable and
disable character echoing by the network (see
the EP command).

4, Set the terminal’s parity switch to the proper
position. If garbled output appears at your
console after you connect to the network, the
network must use a different parity choice for
your terminal. Section 5 describes how to
change parity use by the network (see the PA
command ).

5. Set the line speed switch to a speed that
matches one associated with the telephone num-
bers you were given.  If you do not know the
line speed you should use, set the switch to
any position for X.25, mode 4 -synchronous, or
bisynchronous terminals; set the switch to 30
characters per second (300 bits per. second) for
asynchronous terminals.

6. Set the transmission mode switch to either the
character or line mode position (you can change
it later if you have a block mode terminal).
For example: on a CDC 751, set the switch to
the CHAR position; on a CDC 200 User Terminal,
set the switch to the LINE position.

7. Set the on-line/off-line switch to the position
that permits on-line communications. For
example: on a CDC 721, select the ON option of
the LINE setting; on a CDC 713, turn off the
LOCAL indicator switch; on a Teletype, set the
LINE/OFF/LOCAL switch to the LINE position; on
a CDC 200 User Terminal console, set the
ATTENDED/UNATTENDED switch to the ATTENDED
position.

You are now ready to connect your terminal to the
network.

CONNECTING YOUR TERMINAL
TO THE NETWORK

To begin communication, your terminal must be phys-
ically connected to the network. This is step 3,
shown in figure 4-7. If your terminal is hard-
wired, skip the remainder of this section; this
section applies only to dial-up terminals.
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A dial-up terminal uses either an acoustic coupler
(asynchronous terminals only) or a data set (asyn-
chronous, X.25, bisynchronous, or synchronous ter
minals) to link itself to the network. i

An acoustic coupler can be built into the terminal.
Figure 4-8 shows a terminal with a built-in acous-

tic coupler and gives directions to connect the
terminal to the network.

An acoustic coupler can also be separate from the
terminal. Figure 4-9 shows an acoustic coupler

separate from a terminal and gives directions  to
connect the terminal to the network.

A data set can be built into the terminal. Figure
4-10 shows a terminal with a data set built in and
gives directions to connect the terminal to the
network.

A stand-alone data set can have either a switch
labeled TALK and DATA or individual buttons labeled
TALK and DATA. Figure 4-11 shows a data set with
switches and a data set with buttons, and gives:
directions to connect the terminal to the network.

After you dial the phone number, you either get the
tone mentioned in the figures or an operator
answers. If an operator answers, ask for your ter-
minal to be connected, wait for the tone, then pro-
ceed as described in the figures. If you get a
busy signal, wait and redial or try another number.

If your terminal has an indicator (sometimes marked
DSR, DATA SET READY, or SYSTEM ACTIVE), it lights
to let you know that the terminal is connected to
the network. Wait approximately two seconds after
the light comes on before entering data.

You are now ready for the next procedure. You
might need to do one or all of the following:

Identify your terminal to an X.25 network (this
book cannot describe such a procedure)

Identify your terminal to the CDC network

Select a host

Comnect to a selected host

Identify yourself to the selected host (log in)

Select a network application
The software expecting the next procedure usually
sends you a message that helps you decide which
procedure comes next. If nothing appears at your
terminal within a few seconds, you probably need to
identify the terminal to the network. Turn to the

subsection appropriate for the next action you must
perform.
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Figure 4-7. Step 3, Connecting to the Network

1. Pick up receiver.

2. Dbial phone number.

3. MWait for high-pitched
tone.

4. Fit receiver into
coupler.
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Figure 4-8. Terminal With Built-in Acoustic Coupler
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1. Turn on coupler.

2. Pick up receiver.

3. Dial phone number.

4. Wait for high-pitched
tone.

S. Fit receiver into
coupler.

Figure 4-9.

A Separate Acoustic Coupler

1. Pick up receiver.

2. Push button, such as
ORIG button on Teletype
model 33 or 35.

3. Dial phone number.

4. Wait for high-pitched
tone.

S. Push button, such as
ORIG button on Teletype
model 33 or 35.

6. Replace receiver.
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Figure 4~10. Data Set Built Into the Terminal

1. Pick up receiver.
2. Set switch to TALK or
: push TALK button.
3. Dial phone number.
4., Wait for high-pitched
tone.
5. Set switch to DATA or
push DATA button.
6. Replace receiver.

Data set with switch

Data set with buttons

This identification procedure,

Figure 4-11. Data Sets With Switches and Buttons

IDENTIFYING YOUR TERMINAL
TO THE NETWORK

Once you have established physical. connection to
the network hardware, you might need to identify
the terminal to the network software. This is step
4, shown in figure 4-12.

called automatic
recognition, is not always needed. It does mnot
apply to X.25 terminals. It does not apply if the
communication 1line used by your terminal is not
configured for automatic recognition.

If your terminal does not display any information
within a few seconds of physical connection, you
should complete omne of the identification proce-
dures described in the next subsections. The pro-
cedure you use depends on the ‘terminal protocol,
which you can determine if you know the terminal’s
type and/or class.
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NOTE

If you are using a 274l-compatible ter-—
minal, you might have to press the car-
riage return key before output can appear
at your terminal. If that action locks
your device’s keyboard, you can unlock it
again by momentarily switching the termi-
nal off-line (into LOCAL mode), then back
on-line. Output can then appear on the
device.

If you do not complete the identification procedure
within the allowed time, the network disconnects a
dial-up terminal. Hang up the phone and redial the
number if you are using a dial-up terminal. You
must restart the procedure for a hardwired terminal.
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Figure 4-12. Step 4, Identifying Your Terminal to the Network

PROCEDURE FOR ASYNCHRONOUS
TERMINALS

For an asynchronous terminal, which belongs in ter-
minal classes 1 through 8, complete this procedure
within 1 minute:

1. Wait 2 seconds after the light comes on that
indicates your terminal is connected to the
network.

2. Press the carriage return key to identify the
line speed used by your terminal. The network
software responds with two line feeds.

3. If your terminal uses an APL, EBCD, or Corre-
spondence code character set, type a right
parenthesis; 1if your terminal uses an ASCII
character set, you need not type in anything.

Press the carriage return key to identify the
character and code set used by the terminal.
The network software responds with one line
feed.

You are ready for the next procedure. You might
need to do one or all of the following:

Select a host
Connect to a selected host
Identify yourself to the selected host (log in)
Select a network application
The software expecting the next procedure sends you
a message that helps you decide which procedure

comes next. Turn to the subsection appropriate for
the next action you must perform.

PROCEDURE FOR HASP TERMINALS

HASP terminals belong either to terminal class 9 or
14. For automatic recognition of your HASP termi-
nal, you might need to modify the signon block or
enter a special statement.
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The first information transmitted by a HASP work-
station after it is connected to the network is
called a signon block. A workstation might handle
signon block transmission in-one of several ways.

e Some workstations  automatically transmit a
signon block that begins with the characters

/*SIGNON

These eight characters and information fol-
lowing them imitate the card required by some
IBM host systems for workstation identification.
This transmission can occur without your knowl-
edge or intervention if the information is
built into the firmware or hardware.

e Some workstations require you to enter informa-

tion for the signon block before they will
transmit anything to the network; however, they

only allow the block to contain information

beginning with the eight /*SIGNON characters.
These characters and other information might be

required as:
A command from the console

A card read from any card reader
A card read from a specific card reader

e Some workstations require you to enter signon
block information before they will transmit
anything to the network, but the content of the
signon block is left up to you. Whether the
information can be entered from the console or
from a card reader depends on the workstation.

The network software cannot use information from a
/*SIGNON card image. When such a card image is
received in a signon block, the signon block con-
tents are discarded.

Instead, the network software uses a /*CONFIG state-
ment for the automatic recognition procedure. You
can send the /*CONFIG statement in the signon block
when your terminal permits you to provide the con-
tents of that block.

If the signon block does not contain the /*CONFIG
statement and the terminal must wuse  automatic
recognition, a prompt requesting that statement is
sent to the workstation console. When a prompt for
the statement appears, enter the statement through
a card reader.

The format of the /*CONFIG statement is:
/*CONFIG[,ti,CO=co,CR=x,LP=x,CP=y,PL=z]

Blanks are not allowed within the statement; a

blank ends parameter processing. The parameters,

which you can specify in any order, are as follows:

ti Is the terminal type indicator:

POST HASP postprint (default);
this is terminal class 9

PRE HASP preprint; this is tér—
minal class 14

60480600 C

co Is the configuration ordinal, a decimal
integer from 1 to 255; default is 1.
Use the configuration ordinal to select
one of several terminal definitions
defined for the 1line that describes a
specific combination of additiomal
characteristics. Site administration
personnel can tell you the correct
number to use.

CR=x Identifies  available card readers.
Default is 1.
LP=x Identifies available 1line printers.

Default is 1.

CP=y Identifies available card punches; y
cannot equal z. Default is 1.

PlL=2 Identifies available plotters; y cannot
equal z. No default exists for z; you
cannot omit PL=z if you have a plotter.

where x, y, or z is a list of numbers specified
by

2/ eu/7

or
ALL All numbers from 1 to 7

The numbers you use for x, y, and z must match
the HASP stream numbers used for the corre-
sponding devices within the workstation. Site
administration personnel should have this
information if you do not know what numbers to
use.

For example:

/*CONFIG,PRE,CO=2,CR=2,LP=2/3,CP=4,PL=5
identifies your terminal as the second preprinting
workstation defined for the communication 1line,
having:

A card reader and line printer on stream 2

Another printer on stream 3

A card punch on stream 4

A plotter on stream 5
If no prompt for a /*CONFIG statement appears, you
are ready for the next procedure. You might need
to do one or all of the following:

Select a host

Connect to a selected host

Identify yourself to the selected host (log in)

Select a network application
The software expecting the next procedure sends you
a message that helps you decide which procedure

comes next. Turn to the subsection appropriate for
the next action you must perform. .
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PROCEDURE FOR MODE 4 TERMINALS

Mode 4 terminals belong to terminal classes 10
through 13 and 15. For automatic recognition,
press the end-of-block key within one minute of
physical connection. :

You are ready for the next procedure. You might
need to do one or all of the following:

Select a host

Connect to a selected host

Identify yourself to the selected host (log in)
Select a network application

The software expecting the next procedure sends you
a message that helps you decide which procedure
comes next. Turn to the subsection appropriate for
the next action you must perform, :

PROCEDURE FOR BISYNCHRONOUS
TERMINALS

Bisynchronous terminals belong to terminal classes
16 and 17. Enter a /*CONFIG statement to specify
the type of terminal and the devices available at
it.

The format of the /*CONFIG statement is:

/*CONFIG[,ti,CO=co,CR,LP,CP[=y]]

Blanks are not allowed within the statement; a
blank ends parameter processing., The parameters,
which you can specify in any order, are as follows:

ti Ié the terminal type indicator:

2780 IBM 2780 (default); this is
terminal class 16

3780 IBM 3780; this is terminal
class 17

co Is the configuration ordinal, a decimal
integer from 1 to 255; default is 1.
Use the configuation ordinal to select
one of several terminal definitions
defined for the line that describes a
specific combination of additional
characteristics. Site personnel can
tell you the correct number to use.

CR Indicates an available card reader;
assumed if not specified.

LP Indicates an available line printer;
assumed if not specified.

CP=y Indicates an available card punch;
assumed not to exist if not specified.
The =y portion is not allowed for 2780;
for 3780, the y portion is required and
can be either 2 or 3 to correspond to
thg device selection character DC2 or
DC3.

For example:

/*CONFIG, 3780,C0=4,cr,LP,CP=2

4-10

identifes your terminal as the fourth 3780 configu-
ration defined for the communication line, having:

A card reader and line printer

A card punch which is selected by the character
code DC2

If no prompt for a /*CONFIG statement appears, you
are ready for the next procedure. You might need
to do one or all of the following:

Select a host

Connect to a selected host

Identify yourself to the selected host (log in).
Select a network application

The software expecting the next procedure sends you
a message which helps you decide which procedure
comes next. Turn to the subsection appropriate for
the next action you must perform.

PROCEDURE FOR IBM 3270 TERMINALS

IBM 3270 terminals belong to terminal class 18,
Automatic recognition is not performed for these
terminals.

You might need to do one or all of the following:
Select a host
Connect to the selected host
Identify yourself to the selected host (log in)
Select a network application

The software expecting the next procedure sends you
a message that helps you decide which procedure
comes next. Turn to the subsection appropriate for
the next action you must perform.

SELECTING A HOST

You might need to select the host that runs the
software you want to use. This is not necessary if
your installation personnel select a path to a host
for your terminal when the network is configured.

You can select or change a site-defined host path
after you connect your terminal to the network,
The host path selected is used either until you
change it or until your terminal is disconnected
from the network.

More than one host path can be available to each
host from a terminal. If one host path fails, you
can select an alternate route. Selecting your host
path is step 5, as shown in figure 4-13.

SELECTING ANY HOST PATH

You can select a host path or override a site-
defined host path selection with the following ter-
minal definition command:

ct HS=hostname
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Figure 4-13. Step

The ct parameter in this command must be the net—
work control character defined for your terminal.
The network control character is explained in sec-—
tion 5; refer to the CT command description.

Each host has a unique name. This name ' (one
through seven ‘characters) is indicated by host-
name. Your terminal uses the path to that host
with the least traffic.

For example:

ZHS=SVLNOS

would select the path with the least traffic to the
host called SVLNOS (% represents your terminal’s
network control character). -

If you do not know the name you need, the host
availability display (HAD) can show you what names
are available. That display is described later in
this section.

Once you have selected your host, you are ready for

the next procedure., You might need to do one or
all of the following:
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5, Selecting a Host Path

Connect to the selected host
Identify yourself to the selected host (log in)
Select a network application program

The software expecting the next procedure sends you
a  message that helps you decide which procedure
comes next. Turn to the subsection appropriate for .
the next action you must perform.

SELECTING A SPECIFIC HOST PATH

Use the following terminal definition  command to
select your own host path or to override the site-
defined host path:

ct HN=nn

The ct parameter in this command must be the net—
work control character defined for your terminal.
The network control character is explained in sec—
tion 5; refer to the CT command description.

4-11 ||



Each host path has a unique number, called a node
number. The host node number (1 through 63) is
indicated by nn.

For example:

ZHN=2

would select host path 2 (% represents your termi-
nal”s network control character).

If you do not know the node number you need, the
host availability display (HAD) can show you what
numbers are available., That display is described
in the following subsection. Each node number has
a name for its host, provided by your site to help
‘you identify the corresponding host system on the
HAD.

Once you have selected the host path, you are ready
for the next procedure. You might need to do ome
or all of the following:

Connect to the selected host
Identify yourself to the selected host (log in)
Select a network application program

The software expecting the next procedure sends you
a message that helps you decide which procedure
comes next. Turn to the subsection appropriate for
the next action you must perform.

CONTROLLING THE DISPLAY OF HOST
PATHS

As shown in figure 4-14, the host availability dis-
play lists all host paths your terminal can cur-
rently use to gain access any host in the network.
You can turn display of the HAD on and off or
request the display with the following terminal
definition command:

ctfml={z}l
N

The ct parameter in this command must be the net-
work control character defined for your terminal.
The network control character is explained in sec-
tion 5; refer to the CT command description.

The initial display mode is usually N (no) for a
single-host network and Y (yes) for a multiple-host
network.

When the display mode is N, you receive only two
lines at your terminal (the host status message and
the prompt message) instead of the full display.
This occurs when you disconnect your terminal from
a host.

After you have entered HD=Y or HD, the full display
- 1s issued when you disconnect your terminal from
the host. The full display also is issued 1in
response to the HD=Y or to the HD command.
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CONNECTING TO THE
SELECTED HOST

Your site personnel might have configured your ter-
minal so that it is automatically connected with a
host. If so, the network continues to attempt. con-
nection indefinitely until the connection is -com-
pleted. If not, you will have to ask for the
connection to be made. This is step 6, as shown in
figure 4-15.

You can detect the network”s repeated attempts at
connection by requesting the host availability dis-—
play. The connection attempts show as an SA status
for one of the hosts.

You can stop the network”s repeated connection
attempts using the TM command, described later in
this section.

You can ask to be connected to the selected host by
entering a line. If the entry is not an empty line,
the entry is discarded (unless it is a valid termi-
nal definition command).

If your connection is rejected, you are notified.
If you select another host path, you must enter
another type-in to complete a connection. The net-
work software physically disconnects dial-up

devices if you do not attempt connection to a host

within two minutes of completing the previous pro-—
cedure.

Once you are connected to a host, you are ready for
the next procedure. You might need to do one or
both of the following:

Identify yourself to the host (log in)

Select a network application program

The software expecting the next procedure sends you
a message that helps you decide which procedure
comes next. Turn to the subsection appropriate for
the next action you must perform.

IDENTIFYING YOURSELF
AND YOUR TERMINAL TO THE
HOST

The procedure that identifies you and your terminal
to the host system is called login. This is step
7, as shown in figure 4-16., Your terminal is iden-
tified to the host system by assigning it a family
name, a user name, and a password. The host can
prompt you for each of these things.

Your site can set up your terminal connection so
that part or all of your login is done automati-
cally. If so, you might not see the corresponding
prompt, If not, you must complete some or all of
the login procedure yourself.
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NPU NODE = nn

HOST

host1
host2

hostn
prompt message

host status
message

hosti
nodei
nn

conditioni

statusi

prompt
message

tttt

informative message

NODE

node?
node2

noden

CONTROL CHARACTER = ct

TERMINAL NAME = tttt

SELECTED/
CONNECTED

conditiont
condition2

conditionn

STATUS

status?
status2

statusn

Status of a given host, which can be
one of the following:

HOST CONNECTED

NO HOST SELECTED

NO HOST AVAILABLE

HOST UNAVAILABLE

HOST BUSY

HOST DISCONNECTED

HOST "AVAILABLE

NO HOST CONNECTED

Network control character currently defined for your terminal.

The 1- to 7-character name of a host; if the network only has one host, this can be blank.

You are connected to the host

Host is available; you have not
selected a host

No hosts are available

You have selected a host that is
not up

Connection rejected by host
Connection to host terminated
You have selected a host that is up

You are not connected to a host

You also see:

prompt

prompt

prompt

prompt

prompt
prompt
prompt

prompt

message

message

message

message

message
message
message

message

d

b

or e

or e

The host node number used in selecting a host path through the network; 1 < nodei < 31.

The NPU node number

S
c
SC
SA

selected, not connect
connected, not select
selected and connecte
selected, attempting

ed

ed

d
connection

Either AVAILABLE or NOT AVAILABLE; a host is only available when it is connected to the
network.

Action to take in response to a host status message, which can be one of the following:

prompt message a:
prompt message b:
prompt message c:
prompt message d:
prompt message e:
prompt message f:

Terminal name

ENTER ct HD TO SEE HOST STATUS
ENTER ct HN=nn TO SELECT HOST
ENTER INPUT TO CONNECT TO HOST
READY FOR INPUT

TERMINAL DISABLED BY NOP

INPUT DISCARDED

0 60480600 D

Figure 4-14. Host Availability Display
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Figure 4-15. Step 6, Connecting to a Host

- Your site also might use a host access secure login
character to ensure that you send your login infor-
mation to the correct host software. The character
used is site-defined. If you have been told to use
such a character, enter it now in the following way:

At an asynchronous terminal other than a 2741,

press the interactive interrupt key (BREAK or
ATIN), and type the character.

At a 2741 terminal, press the NEW LINE key .

twice, the ATIN key, type the character, and
press .

At an X.25 terminal, press the interactive
interrupt key, type the character, and press
the PAD forwarding signal key.

At a mode 4 terminal, clear the screen, press
Cr|, clear the screen again, type the char-
acter and press .

At a HASP terminal, type the character and
press the end-of-line key.

At a 2780 or 3780, enter /* and the character
from the console or a card reader.

4-14

At a 3270, clear the screen, press the program
attention 1 key, type the security character,
and press the ENTER key.

This action momentarily disconnects you from the
host. You might need to reconnect your terminal to
the host (if connection is not automatic). Now you
are guaranteed that you are sending your login
entries to the correct host software.

Figure 4-17 shows a sample login from an asynchro-
nous terminal. In the example, the terminal has
not been configured by site personnel for automatic

login., Everything you would typically enter 1is
shown in lowercase.

AUTOMATIC LOGIN

The family name or user name assigned to your ter-
minal for an automatic login can be:

A mandatory value
A default value

A primary value

60480600 D
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Figure 4-16. Step 7, Identifying Your Terminal to the Host

Yerminal Dialog Comments -

WELCOME TO THE NOS SOFTWARE SYSTEM, ~4¢————— System identifier.
COPYRIGHT CONTROL DATA 1978, 1983.

82/12/28. 15.23.58. TERM201 = <= Date, time, and terminal name.
CDC Network Operating System NOS 2 ¢———— Identifying installation header.

FAMILY: systema |- Response to system prompts.
USER NAME: rls4525 -
PASSWORD:

Roouex  [cr] - Type the password PASS123 over
the blacked~out characters.

60480600 C

Figure 4-17. Sample Login
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If a mandatory value is assigned, you do not
receive a prompt and cannot use any other value.

1f a default value is' assigned, you are prompted,
and you can either: enter an empty line as a
response to the system prompt if you want either
the default family or user name to apply, or
respond -to the prompt with another value.

The default family name value assigned to your con-—
sole for automatic login can be different from the
default value used by the host for a family name.
You can override the login default even when you do
not know the system default; this procedure is
described in the following 'subsection.

If a primary value is assigned, you do not receive
a prompt the first time login occurs while you are
‘connected to the host. Subsequent logins (see
Restarting Host Identification) do prompt you. You
can override a primary value for user name by
entering a different value during an abbreviated
login. Abbreviated login is described in a later
subsection.

LOGIN DIALOG

Login begins when the system displays the following
lines:

WELCOME TO THE NOS SOFTWARE SYSTEM.
COPYRIGHT CONTROL DATA 1978, 1983.

Then a line appears with the date, time, and termi-
nal name; for example:
82/12/28.

15.23.58.  TERM201

Next is a line your site supplies that identifies
the host system used; something similar to:

CDC SUNNYVALE OPERATIONS NOS 2 PSR LEVEL 600

The next line is either of the following prompts:
FAMILY:

This indicates that no mandatory or primary
family name has been assigned to your terminal.
Enter the one-~ through seven—character name of
the storage device that contains your permanent
files and press the carriage return. If you
want to use the default login family name, just
press the carriage return after the ' FAMILY
prompt appears. You can also enter a value of
0 (zero) to override a preassigned login
default family name and use the system default
family name,

USER NAME:

This indicates that no mandatory or primary
user name has been assigned to your terminal.
Enter the user name you were given. The user
name, - which can contain any combination of
digits, letters, and asterisks, identifies you
as the terminal operator.

The next prompt. appears only after a USER NAME
prompt has appeared. This final prompt is:

4-16

PASSWORD:-
or .
PASSWQRD:‘

The system attempts to preserve your password”s
secrecy. If the network is echoing all input
back to the terminal and you get the first form
of the PASSWORD prompt, the network does not
echo characters while you are entering your
password. You will not see what you type in.
At some terminals, the network overprints
several characters on a line and asks you to
type your password on that line, as shown by
the second PASSWORD prompt. After creating
this row of overstruck characters, the cursor
moves back to the first character.

Enter the password currently associated with
your user name.. If you must enter the user
name, you also must enter the password. No
default exists for a password.. .

You must respond to each prompt within two minutes.
If you take too long to respond, a timeout message
is displayed at your terminal. Your terminal is
then disconnected from the host.

You must spell each Jogin ‘entry correctly. If you
make a mistake, such-as typing the letter O for the
numeral O or the number 1 for the letter 1, your
login will not be successful. Try again when the
prompting sequence restarts.

When you make a mistake entering your password at
an asynchronous terminal (with echoing off), use
the backspace key and then reenter your password.
Do not cancel your incorrect password and press
carriage returns., This turns echoing back on and
your password will be wisible.

You are allowed four consecutive chances to com-
plete the login procedure. If you make four unsuc-—
cessful attempts to complete login, a message
appears at your terminal. Your terminal is then
disconnected from the host. If this happens, check
the spelling of all of the entries. If you spelled
everything correctly, contact a site administrator,

When the family name, user name, and password are
accepted by the host, you are ready for the last
procedure: connecting your terminal to a network
application program.

CONNECTING TO A NETWORK
APPLICATION

This is step 8, shown in figure 4-18. Your site
can set up your terminal connection so that this
step is done automatically. If so, you might not
see the corresponding prompt. If not, you must
complete this procedure yourself.

You are allowed several chances to make a correct
entry. However, if you fail to connect success-
fully after four consecutive attempts, your termi—

. nal is automatically disconnected from the host.

If this happens, check the spelling of the name you
used. If the spelling was correct, contact a site
administrator.
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figure 4-18. Step 8, Connecting to a Network Application

AUTOMATIC CONNECTION

Your host may permit you access only to one network
application program, or an application program can
be connected automatically. Your host site can
configure your terminal for either possibility by
presassigning an automatic connection application
name.

A preassigned automatic connection application can
be either mandatory or primary for the terminal or
it can be mandatory for the user. If either you or
your terminal has a preassigned mandatory applica-
tion, you are not prompted, you are automatically
connected to that application, and you cannot use
any other application. If a mandatory application
program is not running in the host, you are logged
out and disconnected from that host.

If a primary value is assigned, you are not
prompted for the initial connection. request after
identifying your terminal to the host, and connec-
tion to that program occurs automatically. If that
connection is not successful or if you disconnect
from that application program, you have a choice of
actions; you can:
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Select another application
Disconnect. from the host

To override a primary automatic connection applica-
tion on the first attempt to select an application,
name a different application in an abbreviated
login entry (described later in this section) fol-
lowing a login prompt.

When a primary value is assigned, you are prompted
on subsequent attempts to select an application,
such as when you are switching applications. When
you are prompted to enter an application name and
you want to be connected to your primary applica-
tion, enter an empty line as a response.

MANUAL CONNECTION

This procedure begins when you see the following
prompting message:

terminalname - APPLICATION:



The terminalname variable on this line is the same
terminal name as the one on the first line of your
login sequence. If your terminal is automatically"
logged into a network application program, you do
not receive this prompt.
When you receive the APPLICATION prompt, enter the
letters and digits that identify the network appli-
cation program you want to access; for example, IAF
for the Interactive Facility. You can access CDC-
written application programs from the following
list that are installed at your site:

Remote Batch Facility (enter RBF)

Interactive Facility (enter IAF)
Transaction Facility (enter TAF)

Terminal Verification Facility (enter TVF)
Communications Supervisor (enter CS)

Message Control System (enter MCS)

PLATO NAM Interface (enter PNI)

Other application programs, written at your site,
might be available. :

You must respond to the prompt within two minutes.
If you take too long to respond, a timeout message
is displayed at your terminal. Your terminal is
then disconnected from.the host.

You must spell your entry correctly. If you make a
mistake, such as typing the letter O for the numeral
0 or the letter 1 for the number 1, you receive an
error message.

If you make four unsuccessful attempts to enter an
application name, a message appears at your termi-

"nal.  Your terminal is then disconnected from the

host.

This procedure is complete when the application you
request connects to your terminal (see figure 4-19).
The application you asked to use might print an
identification line next.

APPLICATIONS:
D/ X<—You are here D D
HOSTS
NETWORK
HARDWARE
TERMINAL
s COmpLeted steps
(:) Places where connection can be
broken
[
Figure 4-19. Step 9, Connection Completed
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Whether the application sends such a message or not,
you can leave this section of the book and use com~
mands recognized by that program. If you need to
disconnect your terminal from the application, the
application probably has a command for that purpose.
If the application has no such command, the subsec—~
tion called Disconnecting From the Host describes a
command you can use.

ABBREVIATED LOGIN AND
APPLICATION CONNECTION

You can shorten the standard login and application

connection procedures by entering all of the
required information at once. For example, in

response to the FAMILY prompt, you can enter the
following information on the same line:

FAMILY:
familyname,username,password,application

Separate all entries with a comma. The entries are
order-dependent. Use a comma to indicate any
default or unused entries.

You do not receive any of the remaining login or
application selection prompts if you wuse this
abbreviated 1login procedure, unless you omit a
required entry or supply an entry that is not
recognized. Your password entry is not protected

by the system when you use an abbreviated login-

procedure.

Here are some examples. To log in and connect to
the Remote Batch Facility application program RBF
with a family name of systema , a user name of
rls4525 , and a password of passl23 , enter:

systema,rls4525,pass123,rbf

To use the site-defined login default family name,
enter:

,r1s84525,pass123,rbf

To override your site-defined login default family
name with the host’s default family name, enter:

0,rls4525,pass123, rbf

To use a login default family name and user name
defined by the site for your terminal, enter:

»5,TbE

Note that passwords are not required when a default
user name is used.

To also use a default application name. defined by
the site for your terminal, enter:

3%

You can supply combined entries in response to the
FAMILY, USER NAME, and PASSWORD prompts. Although
you do not need to complete the remaining sequence
on the same line, you must enter the information in
the correct order: family name, user name, pass-—
word, and application. For example:

FAMILY: systema

USER NAME: rls4525,pass123
terminalname - APPLICATION: iaf
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If you supply a user name/password combination or
an application name that is overridden by a manda-
tory specification, a message is displayed and your
supplied value is ignored. )

SWITCHING TO A DIFFERENT
APPLICATION

Unless you have a mandatory network application
program assigned for your terminal, you can transfer
your terminal’s connection from the current appli-
cation program to another application. There are
two ways to do this, depending on the commands
recognized by the current application program.

DIRECT SWITCHES

You can switch in one step by entering a switch
command recognized by the current application. . The
following switch commands are recognized by CDC-
written network application programs:

Program Command

RBF IAF

IAF BYE,application

MCS LOGIN,application
TVF none

TAF . none

PNI none

For example, if your terminal is connected to RBF,
you can gain access to IAF by entering the IAF
command .

Do not enter any more input until the application
acknowledges that it has processed your switch
command. Otherwise, you may lose typed—ahead input.

INDIRECT SWITCHES

If your current application program does not have a
command for a direct switch, you must disconnect
your -terminal from the current program with a com-
mand recognized by that application. Then you must
request another application connection from the
host. The following disconnection commands are
recognized by CDC—written network application pro-
grams:

Program Command

RBF END

IAF BYE,

MCS END

TVF END

TAF EX.LOGT

PNI Press BACK key from Press NEXT to

Begin screen

For example, you can switch your console connection
from RBF -to an application program other than IAF
by entering the END command. You then receive a
prompt for a new application name. Do not enter
any more input until the application acknowledges -
that it has processed your disconnection command.
Otherwise, you might lose typed-ahead input.



DIALOG FOR DIRECT AND INDIRECT
SWITCHES ‘ 1

After disconnecting the application program, the
system indicates that a connection switch is in
progress by issuing this message:

application - CONNECT TIME hh.mm.ss.

The application program that was just disconnected
is indicated by application, and the time that
passed while the terminal was connected to the pro-
gram is indicated by hh.mm.ss.

If you used a switch command, you receive an iden-
tifying message from your new application program.
If you used a disconnection command, you receive
another prompt for an application program name:

terminalname -~ APPLICATION:

unless the terminal is permitted access. to only one
application program. If so, you are disconnected
from the host.

If you enter the name of another application pro-
gram in response to the APPLICATION prompt, you are
connected to that application program.

RESTARTING HOST
IDENTIFICATION

There are many reasons why you might want to
restart the host identification procedure and the
subsequent application connection procedure. Per-
haps you have several user names available to you,
each with permission to wuse different host
resources. Or perhaps someone else left the termi-
nal connected to an application you do not need,
and you do not want to use their user name.

There are two ways to restart login, depending on
the commands recognized by the current application
program.

DIRECT RESTARTS

You can restart the host identification procedure
in one step by entering a login command recognized
by the current application. The following login
commands are recognized by CDC-written network
application programs:

Program Command

RBF LOGIN
IAF HELLO
MCSs - LOGIN
TVF none

TAF none

PNI none

For example, if your terminal is connected to RBF,
you can restart login by entering the LOGIN command.
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Do not enter any more input until the application
acknowledges that it has processed your command.
Otherwise, you may lose typed-ahead input.

INDIRECT RESTARTS

If your current application program does not have a
command for a direct switch, you must disconnect
your terminal from the current program with a com-
mand recognized by that application. Then you must
request restart of login from the host. The dis-
connection commands recognized by CDC-written uet-
work application programs are described earlier in
this section under Switching to a Different
Application.

For example, you can restart your console - login
from RBF by entering the END command. You then
receive a prompt for a new application name. Do
not enter any more input until the application
acknowledges that it has processed your disconnec-
tion command. Otherwise, you might lose typed-ahead
input.

After entering the disconnection command, you
receive another prompt for an application program
name:

‘terminalname - APPLICATION:

unless the terminal is permitted access to only one
application program. If so, you are disconnected
from the host and can restart login by reconnecting.

If you receive the APPLICATION prompt, you use one
of the following commands to ask the host system to
restart login:

HELLO

LOGIN

DISCONNECTING FROM A
HOST SYSTEM

You might want to disconnect your terminal from a
host system for several reasomns:

You want to disconnect from the network
properly, without leaving behind an indication
that something went wrong; disconnecting from a
host is the first step in disconnecting from a
CDC network.

You are allowed access to more than one host
‘system, and you want to transfer your terminal’s
connection from the current host to another
host.

There are three ways to do this, depending omn the
commands used by the current application program.
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DISCONNECTING WITH APPLICATION
PROGRAM COMMANDS

You can disconnect in one step by entering a host
disconnection command recognized by the current
application. The following host disconnection com-
mands are recognized by CDC-written network appli-

cation programs:

Program Command

RBF LOGOUT or LOGOFF

IAF BYE or LOGOUT or GOODBYE
MCS BYE or LOGOUT

TAF none

TVF none

PNI none

For example, if your terminal is connected to RBF,
you can disconnect from the host by entering the
LOGOUT command.

DISCONNECTING WITH HOST SYSTEM
COMMANDS

If your current application program does not have a
command for direct disconnection, you must first
disconnect your terminal from the current program
with a command recognized by that application.
Then you must request host disconnection from the
host. Program disconnection commands are described
earlier in this section wunder Switching to a
Different Application.

After disconnecting the application program, the
system indicates that a connection switch is in
progress by issuing this message:

application - CONNECT TIME hh.mm.ss.

The application program that was just disconnected
is indicated by application and the time that
passed while the terminal was connected to the pro-
gram is indicated by hh.mm.ss.

You then receive another prompt for an application
program name:

terminalname - APPLICATION:

unless the terminal is permitted access to only one
application program. If so, you are disconnected
from the host anyway.

The following host disconnection commands are valid
responses to the APPLICATION prompt on CDC host
systems:

BYE
LOGOUT

For example, you can disconnect your terminal from
RBF by entering the END command. You then receive
a prompt for a new application name and enter BYE.
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DISCONNECTING WITH A NETWORK
SOFTWARE COMMAND

You normally end a connection with a host by using
a command to disconnect you from an application and/
or a command to log out of the host. Events might
make it impossible for you to do either. When this
happens, you can end your terminal’s connection to
the host by entering this terminal definition
command :

ct ™M [cr]

The ct parameter in this command must be the net-—
work control character defined for your terminal.
The network control character is explained in sec-
tion 5; refer to the CT command description.

The network responds to your TM command with a new
host availablity display. You can use the ™M com-
mand if an application program does not respond to
your entries or to initiate a connection to a
different host.

RECONNECTING TO A HOST OR
CONNECTING TO A DIFFERENT HOST

After your terminal is disconnected from the host,
this message is printed:

HOST DISCONNECTED. CONTROL CHARACTER = ct
followed by the prompting message:
ENTER INPUT TO CONNECT TO HOST

The ct parameter in this message is the network
control character defined for your terminal. The
network control character is explained in section
5; refer to the CT command description.

You can then attempt another comnection to the same
host by sending any input you want. To reach a
different host, you must complete the procedures
for Selecting a Host System and Connecting to a
Selected Host described earlier in this section.

INTERRUPTIONS

Events .can sometimes interrupt your input or output.
These interruptions fall into two categories:

Interruptions for communication with the net-
work operator

Temporary suspensions in communication

COMMUNICATING WITH THE NETWORK
OPERATOR

The term network operator includes both a host
system operator and an NPU operator.  Either opera-

tor can be a network operator and can send and
receive messages that involve you.
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Receiving Messages

The network operator can send short messages to a
terminal. The message appears at your terminal in
this format:

FROM NOP...message text

These messages can appear at any time a new line of
output is possible at your terminal. For example,
the network operator might want to inform all con-
nected terminals that communication is going to be
suspended intentionally with this message:

FROM NOP...SHUTDOWN IN 5 MIN

Sending Messages

You can respond to such messages by entering the
following terminal definition command:

ct MS=message text

The ct parameter in this command must be the net-
work control character defined for your terminal.
The network control character is explained in sec-
tion 5; refer to the CT command description.

The message text must not exceed 50 graphic char-
acters. Because the network operator can be located
at a terminal that does not support many special
characters, you should avoid characters not in the
ASCII 63-character subset described in appendix A.

You can also begin dialog with the network operator.

For example, if you need to use a remote batch’

printer that has been logically disabled, the entry:
7MS=PLEASE ENABLE LP=M4C555

causes the message PLEASE ENABLE LP=M4C555 to appear
at the network operator’s terminal, prefixed by the
terminal name of your terminal. The ¥% character
represents the network control character for your
terminal.

Preventing Messages

Sometimes it is important that output to your ter-
minal does not include unplanned messages from the
network operator. You can prevent delivery of mes~-
sages from the network operator by locking them out
with the following terminal definition command:

chK[={%]r_}]

The ct parameter in this command must be the net-
work control character defined for your terminal.
The network control character is explained in sec-
tion 5; refer to the CT command descriptionm.

Omitting the equals sign and a value has the same
effect as entering a Y value.

After you enter this command with the value Y, any
message to your terminal from the network operator
is discarded by the network software. Messages are
discarded until you again allow delivery by using
the command with the value N.
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Site administrators can configure your terminal so
that messages are discarded as soon as the terminal
is connected to the network. . A network application
program can also change the LK value in use.

SUSPENSIONS OF COMMUNICATION

Sometimes, message traffic in the mnetwork is so
heavy that all storage is temporarily used wup.
Also, a host may be too busy to accept data. During
these times, the network software takes steps that
temporarily stop input until enough output has
occurred to free additional storage.

Although storage may be low, sometimes the network
cannot prevent you from entering data. Therefore,
the network discards each message from your termi-

nal and sends this message to your terminal:

WAIT..

When the following message appears, you can reenter
any information that was previously discarded:

REPEAT, .
If your terminal transmits more than one message at
a time, you must determine which information you
need to reenter. The application program might
have commands that can help you determine which

messages it received.

When only one block from a multiple-block message
is discarded, the network sends this message to your
terminal:

INPUT DISCARDED..

You shoud discard the remainder of the input
affected and resend all of it.

This message can also appear when:
The network must discard batch data
When you enter a second priority data command,
user-break-1 character, or user-break-2 char-
acter before the host processes the first one
(see section 5)
When you enter input other than a terminal

definition command before a connection to a
host exists

CONNECTION FAILURES

Events can occur that:
Cause your application program to fail

Disconnect your terminal from an application
program

Disconnect your terminal from the host

Disconnect your terminal from the network
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APPLICATION PROGRAM FAILURES

If an application program fails after your terminal
is connected, this message is displayed:

APPLICATION FAILED.
application CONNECT TIME hh.mm,.ss.
terminalname - APPLICATION:

The length of time your terminal was connected to
the application program is specified by hh.mm,ss;
application is the name of the application program;
and terminalname represents the terminal name the
network uses to identify the terminal. You either
can select another application or log out.

DISCONNECTION FROM AN APPLICA~TION
AND/OR A HOST

An application program is informed of two events
that you might want to take action on:

Long periods of device inactivity
Pending network shutdown

The network software informs an application if more
than 10 minutes have elapsed without any communica-
tion between a device at your terminal and the
application. An application program can:

Ignore this time interval
Ask you for continued dialog

Disconnect from your terminal or from the
device with or without telling you

The effect of device inactivity depends on the
application program with which the device is cur-
rently connected.

When shutdown of the network is pending, the net-
work operator can enter a command that informs all
application programs of the pending event., Your
application program might take actions that result
either in connection termination or application
failure. It also might send you a message to warn
you of the event.

If it is a dialup line, the network administrator
can select the immediate disconnect option. As
soon as the connection to the host is terminated,
the line to the NPU is disconnected: you must dial
back in. ‘

If you receive a message from an application program
indicating that shutdown is pending, you should
take steps immediately to save all data or files
you are currently using. Then end connection with
both the .application program and the host as soon
as possible.

60480600 D

COMMUNICATION FAILURES

The following messages inform you that the network
has lost communication with the host software; the
host status message:

HOST DISCONNECTED. CONTROL CHARACTER = ct

followed by the prompting message:

ENTER INPUT TO CONNECT TO HOST
or the complete host availability display.

If you are at a dial-up terminal and you do not
attempt to connect to the same or a different host
within two minutes, your terminal is disconnected
from the network. '

If communication between the NPU and the host soft-
ware resumes, you must connect to the host and log
in again, but you do not need to access the network
again (perform dial-up and auto-recognition proce-
dures). These host communication failures occur
either when the host has been shut down or when
hardware fails in the communication path between
the NPU and the host.

All network software conditions (that is, param—
eters that may be set with terminal definition com—
mands) are retained across host disconnection except
for transparent, full ASCII, and special edit input
modes. See section 5 for a discussion of these
commands.

Failures in the communication path between the net-
work hardware and your terminal are treated by the
network software as if your terminal had failed.
These failures can occur because of hardware
problems, or maybe because you entered an input
character during output. If you hold the inter-—
active output interrupt key down for too long, a
communication failure can occur. This key is iden-
tified in section 2 for .terminals of all classes.

There are several tests for communication failures.
If your terminal has a CTS, ON-LINE, or CARRIER
indicator, the light goes out when a failure occurs.
At  other terminals, if a failure has occurred,
requesting the host availability display produces
no response from the network.

Batch input and ouput. devices associated with the
failed console stop running, and batch device con-
nections are ended. The network software does not
distinguish between dial-up and hardwired terminals
when processing terminal failures.

Terminal failures require you to complete new
access and login procedures to resume communication
with the network. Terminal failures always cause
disconnection when the terminal is on a  dial-up
line. :
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CHANGING THE INTERFACES 5

]

The network software can support many kinds of ter-—
minals. This ability is provided by a portion of
the network software called a Terminal Interface
Program (TIP),

You are normally unaware that the Terminal
Interface Program exists. There is a TIP for each
major grouping of similar terminals (for each pro-
tocol, as listed in section 4). Each TIP performs
similar functions, translating character codes used
by the terminal into codes used by the host soft-
ware with which you are communicating, collecting
character-by-character input into lines of input to
send to the host, and so forth,

The TIPs can only communicate with the devices of a
specific terminal when all of that terminal’s per-
tinent operating characteristics are known. The
terminal’s operating characteristics are made known
to the TIP through a concept called a logical ter-
minal. Each logical terminal comprises one or more
logical devices. (Some documents call a logical
device an interactive virtual terminal when the
device is a console.)

When the site administrators configure the network,
they define a logical terminal and a logical device
to correspond to each real terminal and real device
that can be active when the network is operating.
Logical terminals are assigned to physical communi-
cation lines. Logical devices are assigned to
logical terminals. Each logical device is assigned
a terminal name, as described in section 4, and
associated with a set of parameters that define its
operating characteristics. These parameters are
called terminal definition parameters.

Because many terminals have essentially the same
operating characteristics, we can group a set of
terminal definition parameters with specific
default values and call the grouping a terminal
class. The administrators therefore assign each
logical terminal to an appropriate terminal class
to establish all of the default values for its
devices’ operating characteristics. The adminis-—
trators can change the characteristics for each
device of the logical terminal from the defaults
for the terminal class, but only within ranges and
restrictions appropriate for the terminal class.

When a terminal physically connects to the network,
it is associated with the logical terminal and the
logical devices the TIP identifies for the communi-
cation line used. As far as the TIP is aware, the
physical terminal and devices possess the operating
characteristics of the logical terminal and devices.
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USING TERMINAL INTERFACE
PROGRAM TERMINAL DEFINITION
COMMANDS

If the operating characteristics of the logical
terminal’s console are not completely appropriate
for the physical terminal’s console, you might
select another communication line and associate the
physical terminal with a different logical terminal.
This is not always a practical or possible proce-
dure,

Instead, you can enter terminal definition commands
to change any of the terminal definition parameters
associated with the logical terminal’s console.
You can also use a terminal definition command to
change the terminal class of the logical terminal,

CDC defines eighteen terminal classes as having
default values for operating -characteristics.
These predefined classes are numbered 1 through 18
and have the default values shown in tables 5-1 and
5-2. Terminal classes 19 through 27 are reserved
by CDC for future definition. Classes 28 through
31 can be used by sites that create new terminal
interface programs.

Each terminal class in tables 5-1 and 5-2 is asso-
ciated with the type of terminal for which the
default values were chosen as most appropriate.
The following abbreviations are used in tables 5-1
through 5-4:

TTY Teletype Corporation

Haz Hazeltine Corporation

Tek Tektronix  Corporation teletypewriter
emulator

X3.64 Terminals using the ANSI X3.64 standard

X.25 Terminals using the X.25 communication
protocol through a packet assembly/
disassembly (PAD) service

HASP Terminals using the Houston Automatic
Spooling Program (HASP) protocol

POST Terminals using the HASP protocol, but
supporting only postprint format control

PRE Terminals using the HASP protocol, sup-—
porting preprint format control

uT User Terminal



TABLE 5-1, DEFAULT TERMINAL DEFINITIONS FOR TERMINAL CLASSES 1 THROUGH 8

Terminal Types

cDC
M“e; Description TTY 713-10, coc | 1BM TTY Haz | ANSI Tek | X.25
monic M33 751-1, 721 2741 M40~2 2000 X3.64 4000 any
752, 756
TC Terminal 1 2 3 4 5 6 7 8 (0)
Class
AB Abort output CAN CAN CAN ( CAN CAN CAN CAN na
block ® ® ® |amw( | ® ® | ® ®
AR Automatic 2 2 2 none 2 2 2 2 2
recognition
code and
character set
BF Blocking factor 1 1 1 1 1 1 1 1 (1)
BS Backspace BS BS BS BS none BS BS BS (1)
character <-- <-- BACK ® BACK ®
SPACE SPACE
Bl User break 1 DLE DLE DLE : DLE DLE DLE DLE (1)
character ® ATTN : ® @ ® @
B2 User break 2 DC4 DC4 DC4 ) DC4 DC4 DC4 DC4 (1)
character @ ATIN ) @ @ @ @
BR Break as user N N N na N N N N (1)
break 1 (and
as cancel (na)
input 1line)
CcI Carriage 2 0 0 8 1 0 0 0 (1)
return idle
characters
CN Cancel CAN CAN CAN ( CAN CAN CAN CAN (L)
character ® |® ® |[mc|® |® |® |
cp Cursor Y Y Y na Y Y Y Y N
positioning
CT Network control ESC ESC ESC % ESC ESC % ESC (1)
character ESC ESCAPE ESC ATIN % ESC % ESC
DL Single-
message
transparent
input mode
Character CR CR CR NL CR CR CR CR (1)
delimiter RETURN RETURN CR RETURN RETURN CR RETURN CR
Character 2043 2043 2043 na 2043 2043 2043 2043 (1)
count
delimiter
Timeout no no no na no no no no na
delimiter
5-2 60480600
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TABLE 5-1, DEFAULT TERMINAL DEFINITIONS FOR TERMINAL CLASSES 1 THROUGH 8 (Contd)
Terminal Types
Mne— CcDC
€ : Description TTY 713-10, cbe IBM TTY Haz ANST Tek X.25
monic M33 751-1, 721 2741 M40-2 2000 | X3.64 4000 | any
752, 756
= =
EB End-of-block
e 18 (6| |8 oo (o |7
Cursor
positioning CL CL CL na CL CL CL CL NO
EL End-of-logical
line
Character CR CR CR NL CR CR CR CR (1)
RETURN RETURN CR RETURN RETURN CR RETURN CR
Cursor LF LF LF na LF LF LF LF NO
positioning
EP Echoplex mode N N N na N N Y N na
FA Full-ASCII N N N N N. N N N (1)
input mode
IC Input flow " N N N na N N Y N na
control
IN Input KB KB KB KB KB KB KB KB KB
mechanism
type
LI Line feed 1 0 0 1 3 3 0 0 (1)
idle
characters
LK Lockout net-— N N N N N N N N (1)
work operator
messages
ocC Output flow N N N na N N Y N na
control
oP Output PR DI DI PR DI DI DI DI (1)
mechanism type
PA Parity E E E na E E E E (2)
processing
PG Page waiting N N N N N N N N (1)
PL Page length 0 24 30 0 24 27 24 35 (1)
PW Page width 72 80 80 132 80 74 80 74 (1)
SE Special N N N N N N N N na
editing
mode
XL Multiple- none none none none none none none none none
message
transparent
input mode
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TABLE 5-1, DEFAULT TERMINAL DEFINITIONS FOR TERMINAL CLASSES 1 THROUGH 8 (Contd)

Notes:

na

(1)

CA indicates that a value calculated by the TIP is used.

Indicates the parameter does not apply to that terminal class.

(0) Devices belong to terminal classes 1 thru 3 or 5 thru 8.

A zero page width or page length value is effectively an infinite one.

CR or RETURN indicates the terminal key that causes a carriage return operation.

Keys that gemerate network function codes appear beneath the ASCII character mnemonic for the code used.

A circled value means press the CTL, CTRL, CNTRL, or CONTROL key and the indicated key simultaneously.
The ASCII codes generated by the keys should be the codes associated with the keys in appendix A.

Same as for the device if it were not connected via a packet assembly/disassembly (PAD) service.

(2) The parity bit is ignored on input and is generated for output as if the device were not connected
via a packet assembly/disassembly (PAD) service.

TABLE 5-2. DEFAULT TERMINAL DEFINITIONS FOR TERMINAL CLASSES 9 THROUGH 18

Terminal Types
Mnemonic Description HASP ggg cne e |, 121-)50 HASP | cDC | IBM | IBM | IBM
POST uT 714-30 | 711-10 714-20 PRE 734 | 2780 | 3780 3270

TC Terminal Class 9 10 11 12 13 14 15 16 17 18

AB Abort output block na na na na na na na na na na
character

AR Automatic recognition | na na na na na na na na né na
code and character
set

BF Blocking factor na 1 1 1 1 na 1 na na 1

BS Backspace character na na na na na na na na na na

Bl User break 1 : na na (3)
character

B2 User break 2 ) ) ) ) ) ) ) na na ) (&)
character

BR Break as user na na na na na na na na na na
break 1 (and as
cancel input
line)

CI Carriage return na na na na na na na na na na
idle characters

CN Cancel character ( ( ( ( ( ( ( na na (

® 5-4 60480600 D

C O

O

O
O



TABLE 5-2. DEFAULT TERMINAL DEFINITIONS FOR TERMINAL CLASSES 9 THROUGH 18 (Contd)

O Terminal Types
" cne
Moesonic Description HASP ggg cne CC |4 410 |BASP | CDC | IBM | IBM | IBM
- - »
F :ii POST UT 714-30 | 711-10 714-20 PRE 734 | 2780 | 3780 | 3270
CP Cursor positioning na na na na na na na na na na
CT Network control % % % % 3 % % % A %
character
DL Single-message
transparent
input mode
Character delimiter na (1) (1) (@) (1) na (1) na na ENTER
SEND ETX ETX ETX ETX
Character count na na na na na na na na na na
} delimiter
01 Timeout delimiter na na na na na na na na na na
EB End-of-block
Character na (1) (1) ) (1) na (1) na na ENTER
SEND ETX ETX ETX SEND
Cursor positioning na na na na na na na na na na
EL End-of-logical line
Character delimiter na (2) (2) (2) (2) na (2) na na na
RETURN | NEW NEW NEW NEW
O LINE LINE LINE LINE
Cursor positioning na NO NO NO NO na NO na na na
EP Echoplex mode na na na na na na na na na na
FA Full-ASCII input mode | na N N N N na N na na N
Ic Input flow control na na na na na na na na na na
IN Input mechanism type KB BK BK BK BK KB BK na na KB
LI Line feed idle na na na na na na na na na na
O characters
LK Lockout network N N N N N N N na na N
operator messages
oC Output flow control na na na na. na na na na na na
control
OP Output mechanism na na na na na na na na na na
PA Parity processing na 0dd 0dd 0dd 0dd na -’ 0dd na na na
PG Page waiting na Y Y Y Y. na Y na na yes
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TABLE 5-2, DEFAULT TERMINAL DEFINITIONS FOR TERMINAL CLASSES 9 THROUGH 18 (Contd)

Terminal Types
Mnemonic Description HASP ggg cne coe 712??0' HASP | cpc | 1BM | 1BM | 1BM
i POST 714~-30 | 711-10 > | PRE 734 | 2780 | 3780 | 3270
uT 714-20
PL Page length 0 13 16 16 16 0 13 0 0 24
PW Page width 80 80 80 80 80 80 80 80 120 80
SE Special editing na na na na na na na na na na
mode
XL Multiple-message na none none none none na none | na na na
transparent input ns ns ns ns ns
mode
Notes:

Keys that generate network function codes appear beneath the ASCII character mnemonic for the code used.

CR or RETURN indicates the terminal key that causes a carriage return operation.

A zero page width or page length value is effectively an infinite onme.

na

Indicates the parameter does not apply to that terminal class.

(1) ETX (resulting from the SEND key).
(2) Escape sequence (ESC and A, fesulting from the carriage return key).
(3) The program attention 1 key is a valid user break 1.
(4) The program attention 2 key is a valid user break 2.
TABLE 5-3. PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 1 THROUGH 8
Terminal Types
Mne~— CDC
monic Description TTY 713-10, CcDC IBM TTY Haz ANSI Tek X.25
M33 751-1, 721 2741 M40-2 2000 ~ X3.64 4000 any
» 752, 756
mm
TC Terminal 1 2 3 4 5 6 7 8 0)
class
AB Abort output | (1) (1) (n (L (1) (1) (1) (L na
block char-
acter
AR Automatic 2 thru 4 |2 thru 4 {2 thru 4 |5 thru 8 |2 thru 4 |2 thru 4 |2 thru 4 |2 thru 4 | na
recognition :
code and
character set
BF Blocking 0 thru 2 |0 thru 2|0 thru 2 |0 thru 2 |0 thru 2 |0 thru 2 |0 thru 2 |0 thru 2 | (2)
factor
BS Backspace ¢)) (1) (1) 1) (1) (@9 (€9 (1) (2)
character
Bl User break 1 | (1) (1) (1) (1) (1) (1) 1) (1) (2)
character
®:5-6 60480600 D
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TABLE 5-3. PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 1 THROUGH 8 (Contd)
Terminal Types
Mne— CcDC
“ei Description TTY 713-10, cpe IBM TTY Haz ANSI Tek X.25
monic M33 751-1, 721 2741 M40-2 2000 X3.64 4000 any
752, 756

B2 User break 2 (1) (1) (1) (1) (1) (1) (1) (1) (2)
character

BR Break as user| Y,N Y,N Y,N na Y,N Y,N Y,N Y,N (2)
break 1 (and | (Y,N) (Y,N) (Y,N) na N (1,N) (x,m (Y,N) (na)
as cancel
input 1line)

CI Carriage 0 thru 0 thru 0 thru 0 thru 0 thru 0 thru 0 thru 0 thru (2)
return idle 99, CA 99, CA 99, CA 99, CA 99, CA 99, CA 99, CA 99, CA
characters

CN Cancel (1) (1) (1) (1) (1) (1) (1) (1) (2)
character

cP Cursor Y,N Y,N Y,N na Y,N Y,N Y,N Y,N (2)
positioning

CT Network (1) (1) (1) (1) (1) (1) (1) (1) (2)
control
character

DL Single-
message
transparent
input mode

Character 0 thru 0 thru 0 thru na 0 thru 0 thru 0 thru 0 thru (2)
delimiter FF FF FF FF FF FF FF

Character 1 thru 1 thru na na 1 thru {1 thru 1 thru 1 thru (2)
count 4095 4095 4095 4095 4095 4095
delimiter

Timeout TO TO TO na TO TO TO TO (2)
delimiter

EB End-of-block

Character | (1), (1), 1y, N (1), (1), ), ), (2)
EL, EL, EL, EL, EL, EL, EL,
EB EB EB EB EB EB EB
Cursor (3) CR CR na (3) (3) (3 CR (2)
positioning

EL End-of-

logical line
Character (1), (1), (1), na (1), (1), (1), (1), (2)
EL, EL, EL, EL, EL, EL, EL,
EB . EB EB EB EB EB EB
Cursor 3) (3) (3) na (3) (3) (3) (3) NO
positioning

EP Echoplex mode | Y,N Y,N Y,N na Y,N Y,N Y,N Y,N na

FA Full-ASCII Y,N Y,N I,N Y,N Y,N Y,N Y,N Y,N (2)
input mode
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TABLE 5-3. PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 1 THROUGH 8 (Contd)

Terminal Types
Mne- cDe
ne i | Description TTY 713-10, cDC IBM TTY Haz ANSI Tek X.25
wonic M33 751-1, 721 2741 M40-2 2000 X3.64 4000 | any
752, 756
IC Input flow Y,N Y,N Y,N na Y,N I,N Y,N Y,N na
flow control
IN Input (4) (4) (4) KB, XK, (4) (4) (4) (4) BK,KB
mechanism X X,XK
type
LI Line feed 0 thru 0 thru 0 thru 0 thru 0 thru 0 thru 0 thru 0 thru (2)
idle 99, CA 99, CA 99, CA 99, CA 99, CA 99, CA 99, CA 99, CA
characters
LK Lockout Y,N Y,N Y,N Y,N Y,N Y,N Y,N I,N (2)
network
operator
messages
oc Output flow | Y,N ,N Y,N na YN Y,N Y,N YN na
control
OoP Output (5) (5) (5) PR,DI (5) (5) (5) (5) PR,DI
mechanism
type
] ea Parity z,0,I, 2,0,1, z,0,1, na z,0,1, z,0,1, z,0,1, z,0,1, (6)
processing E,N E,N E,N E,N E,N E,N E,N
PG Page waiting | Y,N Y,N Y,N Y,N Y,N Y,N Y,N Y,N (2)
PL Page length 0, 8 0, 8 0, 8 0, 8 0, 8 o, 8 0, 8 0, 8 (2)
thru 255 | thru 255 {thru 255 | thru 255 | thru 255 |thru 255 [thru 255 | thru 255
PW Page width 0, 20 0, 20 0, 20 0, 20 0, 20 0, 20 0, 20 0, 20 (2)
thru 255 | thru 255 | thru 255 | thru 255 |thru 255 |thru 255 |thru 255 | thru 255
SE Special Y,N Y,N Y,N ;N Y,N Y,N Y,N Y,N na
editing mode
TC Terminal 1, 2, 3,11, 2,3, 11, 2,3,[4 1, 2, 3, |1, 2,3, |1, 2, 3, 11,2, 3, |
class, input |5 thru 8|5 thru 8 |5 thru 8 S thru 8 |5 thru 8 |5 thru 8 |5 thru 8
XL Multiple-
message
transparent
input mode
Character 0 thru 0 thru 0 thru na 0 thru 0 thru 0 thru 0 thru (2)
delimiter FF FF FF FF FF FF FF
[ ] Character 0 thru 0 thru 0 thru na 0 thru 0 thru 0 thru 0 thru )
end-of - FF FF FF FF FF FF FF
message
indicator
Timeout TO TO TO na TO TO TO TO na
delimiter
Character- 1 thru 1 thru 1 thru na 1 thru 1 thru 1 thru 1 thru (2)
count 4095 4095 4095 4095 4095 4095 4095
delimiter .
5-8 60480600 D
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TABLE 5-3., PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 1 THROUGH 8 (Contd)

Notes:

CR or RETURN indicates the terminal key that causes a carriage return operation.
A zero page width or page length value is effectively an infinite one.

na Indicates the parameter does not apply to that terminal class.

CA Indicates that a value calculated by the TIP is used.

(0) Devices belong to terminal classes 1 thru 3, or 5 thru 8.

(1) Any character from the ASCII 128-character set except any lowercase or uppercase alphabetic
character, any digit O through 9, NULL, SOH, STX, =, DEL, or space.

(2) Same as for the device if it were not connected via a packet assembly/disassembly (PAD) service.
(3) CR, LF.

(4) KB, PT, BK, X, XK, XP.

(5) PR, DI, PT.

(6) Same as if the device were not connected via a packet assembly/disassembly (PAD) service. Parity
is ignored on input and is generated for output.

(7) PAD subTIP devices restricted to characters in columns 0 and 1 of the ASCII character set (0-1F).

TABLE 5-4. PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 9 THROUGH 18

Terminal Types
M »
nemonic Description HASP ggg cne we |, 12‘_)(1:0 HASP | coc |1BM | 1BM | 1BM
POST 714-30 | 711-10 > | PRE 734 | 2780 3780 3270
ur 714-20
TC Terminal class 9 10 11 12 13 14 15 16 17 18
AB Abort output block na na na na na na na na na na
character
BS Backspace character na na na na na na na na na na
Bl User break 1 char- (1) (1) (1) (1) (L (¢D)] (L na na (1)
acter
B2 User break 2 char- (1) (1) (1) (1) (1) (1) (1) na na (1)
acter
CI Carriage return idle na na na na na na na na na na
characters
CN Cancel character (L (1) (D) (1) (1) (1) (1) na na (1)
CP Cursor positioning na na na na na na na na na ‘na
CT Network control (1) (1) (1) (1) (1) (1) (1) na na (1)
character
60480600 D ' 5-9 @




TABLE 5-4. PARAMETER RANGES

FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 9 THROUGH 18 (Contd)

Terminal Types
Mnemonic Description mse | So¢ | ¢ | e |, S fmase | coc [mBM |1BM | 1BM
- -— ’
POST UT 714-30 | 711-10 714-20 PRE 734 |2780 | 3780 | 3270
DL Single~-message
transparent input
mode
Character delimiter | na 03 03 03 03 na 03 na na na
Character count na na na na na na na na na na
delimiter
Timeout delimiter na na na na na na na na na na
EB End-of-block
Character na 2) (2) (2) (2) na (2) na na na
Cursor positioning na na na na na na NO na na na
EL End-of-logical line
Character na (3) (3) (3) (3) na (3) na na na
Cursor positioning na NO NO NoO NO na na na na na
EP Echoplex mode na na na na na na na na na na
FA Full-ASCII input mode | na I,N I,N Y,N Y,N na I,N na na na
IC Input mechanism flow | na na na na na na na na na na
control
IN Input mechanism type | KB X,BK X,BK X,BK X,BK KB X,BK |na na KB
LI Line feed idle na na na na na na na na na na
characters
LK Lockout network Y,N Y,N Y,N Y,N Y,N Y,N Y,N na na Y,N
operator messages
oC Output flow control na na na na na na na na na na
oP Output mechanism type | DI DI DI DI DI DI DI PR PR DI
PA Parity processing na na na na na na na na na na
PG Page waiting na Y,N Y,N Y,N Y,N na I,N na na Y,N
PL Page length na 0, 20 |o, 20 jO, 20 }oO, 20 na 0, 20 jna na 0, 20
thru thru thru thru thru thru
255 255 255 255 255 255
PW Page width 0, 20 |0, 20 |0, 20 |O, 20 |O, 20 0, 20 o, 20 |0, 20 }0O, 20 |0, 20
thru |thru thru thru thru thru |thru |[thru | thru thru
255 255 255 255 255 255 255 255 255 255
SE Special editing mode | na na na na na na na na na na
TC Terminal class, input |9 10, 11 11 11 14 10, 16 17 18
15 thru thru thru 15
13 13 13
® 5-10 60480600 D
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TABLE 5-4., PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS, TERMINAL CLASSES 9 THROUGH 18 (Contd)

Terminal Types

Mnemonic .. Description HASP ggg CbC
POST UT 714-30

CcbC 7122?0 HASP CcnC IBM IBM IBM
711-10 | 574-30> | PRE | 734 2780 | 3780 | 3270

===:==:::=======:=::::=:::====:4=======;================

—-—r—_——————————t———————

XL Multiple—message
transparent input

mode
Character delimiter | na 03 03
Character end-of- na (3) (3)
message indicator
Timeout delimiter na na na
Character—count na na na
delimiter

03 03 na 03 na na na
(3) (3 na (3) na na na
na na na na na na na
na na na na na na na

Notes:

(2) [ETX] on the line resulting from SEND key.

CR or RETURN indicates the terminal key that causes a carriage return operation.
A zero page width or page length value is effectively an infinite one.
na Indicates the parameter does not apply to that terminal class.

(1) Any character from the ASCII 128-character set except any lowercase or uppercase alphabetic
character, any digit O through 9, NULL, SOH, STX, =, DEL, or space.

(3) [ESC] A sequence on line resulting from CARRIAGE RETURN key or [ETX] resulting from SEND key.

Not all tefminal definition commands involve the
physical operation of the terminal. Some commands
alter host software operations; other commands

(described in section 4) control network functioms.

Some commands might not have any detectable effect,
or have effects that depend on the network applica-
tion program currently being used. Such operations
as reading or punching paper tape, paging displays,
suppressing TIP editing of input, and formatting
display or printer output might require the use of
terminal definition commands.

Most of the terminal definition commands available
to you can also be sent downline by an application
program. Commands you enter are removed from the
input data by the TIP and acted on directly. A
network application program is advised of a termi-
nal definition command entry only when the command
changes one of three terminal characteristics:

Terminal class

Page width (number of characters potentially
output per physical line)

Page length (number of lines of the specified

page width treated as a unit when dividing out-
put into pages)

60480600 D

All other terminal definition commands either are
of no consequence to an application program or have
implicit effects on the input data.

Terminal definition commands sent downline by a
network application program are removed from the
output stream by the TIP and acted on directly.
You are not advised of their occurrence in the out-—
put stream.

The legal range of values within each terminal
class that you can assign to command keywords is
shown in tables 5-3 and 5-4. 1If your network uses
terminal interface programs other than those sup-—
porting terminal classes 1 through 17, an adminis~
trator must provide you with corresponding range
information.

COMMAND FORMAT, SYNTAX,
'AND CONSTRAINTS

This subsection describes the general format and
syntax of all terminal definition commands. The
specific format for each command concerned with
changing the terminal interface is described sepa-
rately in this section. Other terminal definition
commands (HD, HN, HS, LK, MS, and TM) are described
in section 4.
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Constraints that apply to all terminal definition
command uses are described below. Constraints,
ranges, and dependencies unique to a specific com~-
mand, keyword, or value are described in the sub-
section describing that command or keyword.

GENERAL FORMAT AND SYNTAX

You can change the terminal class or operating
characteristics assigned to a logical terminal by
entering a terminal definition command with the
general format and syntax shown in figure 5-1. You
enter the command in one of three formats, depend-
ing on the specific command:

keyword
keyword=value
value
A keyword is always a two-character mnemonic for

the command’s function. A value can be one or more
ASCII characters or a numeric value.

Most of the commands use the keyword=value form.
For some commands, the value portion is optional
and has a default described in the text. For other
commands, no default exists and you must supply a
value within the range indicated for the command or
keyword.

For example, to change the page width of a 200 User
Terminal, type the command:

%#PW=50

and press the SEND key. In this example, the %
character is the network control character defined
for the terminal. The characters PW=50 are the
command itself, where PW is the keyword mnemonic
for the page width, and 50 is the new page width
value (a decimal number of characters) for the ter-
minal console. The PW keyword has no default value,
so you must enter a number in the legal range for
the PW keyword. The SEND key causes logical line
and block transmission from a 200 User Terminal.

The 7% character is the default network control
character for many terminal classes. This char-
acter is used in examples throughout this guide.

( keyword )
keyword=value

keyword1=valuel ... ct keywordn=valuen
ot §

keyword? ... ct keywordn

valuel ... ct valuen

\ value ),

definition command.

this character.

in this section.

ct Represents the network control character for your device as defined by the CT terminal
Tables 5-1 and 5-2 give the default network control character for

your device. You must press the ATTN key on a 2741-compatible device before entering

keyword Represents a two-character mnemonic associated with a device characteristic or a network
software function.

value Specifies a particular value associated with the terminal definition command mnemonic.
Tables 5-3 and 5~4 give the range of values for each command keyword. In some commands,
the =value portion of the command is optional and defaults to =Y , representing a
selection of yes.

keywordi Same as keyword.

valuei Same as value.

Represents a message termination character, code sequence, or event. Either the

end-of-Line or end-of-block indicator can be used; refer to the EL and EB commands Later

command.

NOTE: The spaces shown are for cLarity only. Do not include spaces when you enter a terminal definition

Figure 5-1.

“ 5-12

Functional Formats of Terminal Definition Commands
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CONSTRAINTS

At block mode terminals (see section 2), the termi-
nal definition command or commands should be the
last input line .in the tramsmission block. If the

input is from paper tape, the tape reader should
stop after the line is entered. If more input fol-
lows a terminal definition command in the transmis-—
sion block, the additional input is discarded and a

REPEAT..

message is sent to the console.

The network responds to a valid terminal definition
command with:

xx ACCEPTED..
The command keyword is represented by xx.
The network responds to an invalid command with one
of several diagnostic messages described in appen-

dix B.

You should not enter terminal definition commands
or characters that flag TIP functions while output

- is in progress. Such entries are often not cor-

rectly recognized by the TIP and are therefore
transmitted as input data to the application
program. You can safely make such entries when the
terminal provides a hardware mechanism that inter-
rupts output without generating a character of data
in the process. You can also safely make such
entries when output pauses because page waiting is
in use.

You can enter many of the commands independently;
entry of one command usually does not change more
than one operating characteristic or affect the use
of other characteristics. There are exceptions to
this, however.

Changing the terminal class changes all of the
characteristics associated with the terminal from
their previous values to the default values for the
new terminal class. The original, preset configu-
ration of the terminal cannot be recovered unless
you reconstruct it by subsequent terminal
definition commands, or the network is reinitial-
ized, or (at a dialup terminal) the terminal is
reconnected to the network.

Not even logout or switching application programs
changes or restores terminal definition parameter
values. (Disconecting your terminal from a host

does end transparent, full-ASCII, or special editing

mode operation, however.)

You . should use terminal definition commands care-
fully. You should not change terminal class without
strong justification.

You should also be careful when using commands that
associate terminal functions with input of a speci-
fic character. A terminal should never have two
functions associated with a single character, either

explicitly through terminal definition commands, or
implicitly; that is, you should avoid changes that

would render a terminal functionally inoperable.

60480600 C

Any character or character code you use as a value
in a terminal definition command is subject to the
following restrictions:

e You cannot use any of the following characters
as an indicator for a TIP function:

Hexadecimal
ASCII ASCII
Character Code
NUL 00
SOH 01
STX 02
space 20
= 3D
DEL 7F

Neither these characters, nor their correspond-
ing values, nor any terminal characters or
codes translated to these characters, can fol~
low the required equal sign in the command
format.

e Each character flagging a TIP function must be
unique for a given terminal. You cannot use
the same character or character code as a value
in two or more of the following commands:

AB or CN, BS, Bl, B2, CT, EB or EL

° If the terminal does not use the ASCII char-
acter set, you should choose a character that
has a unique translation to a character in the
7-bit ASCII code set.

e You cannot use a character or character code as
a value in a terminal definition command if it
already has been used explicitly (or as a
default value) in another command for the same
console. There are exceptions to this restric-
tion: - the abort-output-block character and
cancel-input character commands (AB and CN) can
use the same value, and the end-of-logical-line
character and end-of-block character commands
(EL and EB) can use the same value.

e You cannot use a character edited from input as
an indicator character for a TIP function.
Neither the following characters, nor the ASCII
codes corresponding to these characters, nor
terminal characters or character codes trans—
lated to these ASCII codes, should follow the
required equal sign in the keyword=value format
when editing would remove them from the input:

Hexadecimal
ASCII ASCII
Character Code
EOT 04
ETX 03
CR : 0D
LF 0A
DCl1 11
bc3 13

Specifically, you cannot use DClL or DC3 as a
value in the following commands® when output
control is in effect (OC command Y option): AB
or CN, BS, Bl, B2, CT, EB or EL.
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e You cannot use an uppercase or lowercase letter
or a numeral as an indicator character for a TIP
function performed during input. Neither these
characters, nor terminal characters or char-
acter codes translated to these ASCII codes,
can occur in the commands AB, Bl, B2, BS, CN,
CT, EL, or EB:

Hexadecimal
ASCI1 ASCII
Character Code
0 thru 9 30 thru 39
A thru 2 41 thru 5A
a thru z 51 thru 7A

A letter can be used as a priority data char-
acter in the command that bypasses queued input.
The priority data command is described later in
this section.

Some terminal definition commands are allowed only
from terminals that use certain communication pro-
tocols. Other commands are allowed only from ter-—
minals in certain terminal classes. Each of the
CDC-supported protocols includes one or more CDC-
defined terminal classes, as follows:

Asynchronous (terminal classes 1 through 8)

X.25 packet-switching network (PSN) packet
assembly/disassemby (PAD) service terminals,
which are a subset of asynchronous terminals
(terminal classes 1 through 3 and 5 through 8)

Mode 4 (terminal classes 10 through 13 and 15)
HASP (terminal classes 9 and 14)
Bisynchronous (terminal classes 16 and 17)

3270 (terminal class 18)

TERMINAL DEFINITION COMMAND
KEYWORDS AND VALUES

The terminal definition keyword and value descrip-
tions in the rest of this section explain the sub-
stitutions ‘allowed . for the value parameter in the
command format of figure 5-1. The keyword or key-
word and value represented by termdef is used to
change terminal class or assigned terminal defini-
tion values. ’

Default values for terminal characteristics are not
shown in the keyword descriptions because they vary
with the terminal class. See tables 5-1 and 5-2
for default values. If you cannot find the key on
your keyboard that generates a particular character
in these tables, refer to the operator”s guide for
your terminal. Some of the tables in appendix A of
this book also show letter keys that can often be
pressed with a CONTROL key to generate certain ASCII
character codes.

DISPLAYING COMMAND VALUES IN USE

Before you change any of the terminal definition
values in use, you might want to determine what
those values are. Two commands give you this
information:

The HD command, described in section 4, tells
you what network control character is defined
for your device; this information appears in
the first line of the display the command pro-
duces. (The network control character is
explained as part of the CT command description
later in this section.)

The CH command, described in the following sub-
section, produces a display of the most
frequently used TIP function values that you
can change.

Displaying Device Characteristics (CH)

The characteristics (CH) command can be entered to
display a single 1line of information about the
device”s currently defined TIP function values.
The format of the CH terminal definition command is
given in figure 5-2.

ct CH

ct Represents the network control
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-2. 'Display Terminal
Characteristics (CH) Command

This command is valid from console devices in ter-—
minal classes 1 through 18. The CH command cannot
be sent downline by an application program. .

When you enter this command, the TIP sends a line
in the following format to your console:

TC=tc,BS=bs,CN=cn,AB=ab,Bl=bl ,B2=b2,EL=el,EB=eb

This 1line. indicates the 'values in effect for the
terminal definition commands TC, BS, CN, AB, Bl, B2,
EB, and EL described later in this section. The
variable portions of the line appear as graphic
characters if printable, as ASCII code mnemonics if
not printable, or as N/A if the characteristic is
not applicable to your device. )

For example, suppose you are sitting at a CDC 721
Viking Extended terminal and your device uses the
network control character %. You enter the fol-
lowing command:

%cH  [cr]

You might see the following line:

TC=3,BS=(BS),CN=(CAN) ,AB=(CAN) ,B1=#,B2=) ,EL=(CR),
EB=(CR)

60480600 D

ole

A"(ﬁ .



00

This line tells you that your device belongs to
terminal class 3, uses the ASCII CAN character for
both the cancel-input and abort—output-block func-
tions, uses a # for a user-break-1 character, uses
a ) for a user-break-2 character, and uses a car-
riage return code for both the end-of-line and end-
of-block functions.

CHANGING COMMAND RECOGNITION

Two terminal definition commands can be used to
alter the recognition of all other commands by the
TIP. The terminal class (TC) command changes the
defaults,ranges, and values in effect for all ter-
minal definition commands and TIP functions your
device can use. A command-to-TIP (CT) command
changes the network control character for the device
and determines which entries from the terminal are
recognized as terminal definition commands.

Changing Terminal Class (TC)

The terminal class (TC) command defines a value
from 1 to 31 that associates the terminal with a
set of operating characteristics. This aspect of
the terminal class was discussed at the beginning
of this section.

The terminal class associated with the terminal
determines the following:

the terminal definition commands that can be
legally entered from the terminal console

the default values of wunaltered terminal
definition parameters for the terminal

the ranges permitted for all 1legal terminal
definition commands from the terminal

The eighteen terminal classes defined by CDC have
default values for terminal definition parameters.
These predefined classes, numbered 1 through 18,
have the default values shown in tables 5-1 and 5-2.
Terminal classes 19 through 27 are reserved by CDC
‘for future definition; classes 28 through 31 can be
used by sites that create new terminal interface
programs. The terminal class and command descrip-
tions in this manual are limited to those defined
by CDC. :

The format of the terminal definition command to
change the terminal class is given in figure 5-3.
Tables 5-3 and 5-4 list the ranges for the terminal
definition parameters of the new terminal class
specified in the command.

This command is valid from console devices in ter-
minal classes 1 through 18. The TC command can also
be sent downline by an application. program.

When you change the terminal class, the TIP changes
all of the characteristics associated with the ter-
minal from their previous values to the default

values for the new terminal class. Previous values -

cannot be restored without entering a command for
each corresponding terminal definition parameter.
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Any previous value not restored by a subsequent
terminal definition command will be restored when
the terminal is disconnected from the network and
then reconnected with it. The terminal configura-
tion process causes all terminal definition param-
eters associated with the terminal to be preset
when the communication path with the network soft-
ware is established. The preset values are chosen
by the site administrators.

The method used to establish a communication path
can include automatic recognition of some terminal
characteristics by the TIP., For example, a com—
munication line can be configured so that the TIP
automatically assigns the terminal to a terminal
class. The TIP chooses the most appropriate value
from the set of six possibilities 1, 4, 9, 10, 13,
or 16, This set includes one value from each of
the communication protocol variants supported.

If the assigned terminal class is not the most
appropriate class for the actual terminal, you can
use a terminal definition command to change it.
You should choose a new terminal class whose default
terminal definition corresponds most closely to the
characteristics of your device. You cannot, how-
ever, choose a terminal class that requires a sub-—
protocol different from that you are currently
using.

Because the effect of the TC command is broad, this
command should be the first one you enter if more
than one needs to be entered. For example, if you
want to .be recognized as using a 734 terminal with
a page width of 72 characters, but you are automa-
tically recognized as using a CDC 200 User Terminal
with a page width of 50 characters, the command
sequence:

2rc=15 @

ww=72 [T

causes the desired redefinition. However, if you
enter the commands in the opposite order, the ter-
minal is left with a page width value of 80 char-
acters, because entry of the TC parameter after the
PW parameter changes the page width value in effect
to the default for terminal class 15.

‘Changing Network Control Character (CT)

The command-to-TIP (CT) parameter defines a char-
acter used by the TIP to identify terminal defini-
tion commands at the beginning of input transmis- .
sions from your console. When this network control
character 1is encountered at the beginning of a
logical line, the TIP interprets the data as a com-
mand - or as priority data for the connected host .
application program. When the TIP identifies a
terminal definition command, it removes the data
following the character from the line and acts upon

At. :



ct TC=tc2 [cr]

ct Represents the network control character for your console as defined by the CT terminal
definition command. You must press the ATTN key on a 2741-compatible device before entering
this character.

CO

tc2 Specifies the new terminal class, in the same range as your device's current terminal class
(tc1), as follows:

If 1 <tc1 £3 or 5 < tcl <8, then your device is an asynchronous terminal or connected
through an X.25 packet-switching network, and tc2 can have the values:

1<tc2<3 and 5<tc2 <8

If tc1=4, then your device is a 2741-compatible asynchronous terminal, and tc2 can have
the value 4.

If tc1=9 or tc1=14, then your device is part of a HASP terminal, and tc2 can only have
the same value as tcl.

If tc1=10 or tc1=15, then your device is part of a mode 4A terminal, and tc2 can have
the values 10 or 15.

If 11 < tc1 < 13, then your device is part of a mode 4C terminal, and tc2 can have the

values: U 4
11 < te2 < 13.

l If tc1=16, tc1=17, or tc1=18, then your device is part of a bisynchronous terminal, and tc2
can only have the same value as tci.

If 28 < tc1 < 31, then your device is site-defined, and valid values for tc2 are unknown;
possible values are:

l 1<tc2 <18 and 28 < tc2 < 31.
-~

The following List identifies the terminals that determine the default values for the gf ]

characteristics of each terminal class: MWJW
tc2 Description
1 Teletype Model 33, 35, 37, or 38
2 cbc 713, 751-1, 752, or 756 display terminal
3 cDC 721 Viking Extended display terminal or CDC CYBER 110 personal computer
4 IBM 2741 teletypewriter
5 Teletype Model 40-2 display terminal
6 Hazeltine 2000 series display terminal
7 Digital Equipment Corporation VT100 display terminal (ANSI X3.64)
8 Tektronix 40xx series teletypewriter—emulator display terminal P RN
9 HASP terminal supporting only postprint format control &k
10 cbC 200 User Terminal Sy
1 ¢DC 711-30/40 mode 4C terminal
12 CdC 711-10 mode 4C terminal
13 CDC 714-10/20 mode 4C terminal
14 HASP terminal supporting preprint format control
15 CdC 731-12 or 734 mode 4A terminal
16 IBM 2780 remote batch station
17 IBM 3780 remote batch station

1 18 IBM 3270 terminal
28 thru
31 Site—defined device
Represents a message termination character, code sequence, or event. Either the end~of-lLine or

end-of-block indicator can be used; refer to the EL and EB commands later in this section.

Figure 5-3. Terminal Class (TC) Command

5-16 ' ' 60480600 D 0



O
O

You must use a character in the 128-character ASCII
character set as the network control character,
with the restrictions described at the beginning of
this section. The format of the terminal defini-
tion command to change the network control char-
acter is given in figure 5-4. If you enter the CT
command in the same line as other terminal defini-
tion commands, the new value for the control char-
acter 1is not wused until the entire 1line is
processed.

ct CT=char

ct Represents the current network control
character for your console. You must
press the ATTN key on a 2741-compatible
device before entering this character.

char Specifies the new network control
character. This character must differ
from the characters currently defined
for the AB, BS, B1, B2, CN, EB, and EL -
command functions.

Represents a message termination.
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-4. Network Confrol. Character
(CT) Command

This command is valid from console devices in ter-—
minal classes 1 through 18. The CT command can
also be sent downline by an application program.
As shown in tables 5-1 and 5-2, the default char-
acter varies according to terminal class.

You would normally change the network control char-
acter in situations where the character defined for
the command flag function regularly occurs as the
first line of a transmission.. For example;, 1if a
text editor program requires you to use %Z as a tab
character, you will often enter the % character
{rom a 714 terminal as the first character of a
ine.

To avoid losing data and causing spurious error
messages from the TIP, your site should either con-—
figure the terminal to use a flag character such as
!y or require entry of the following from all 714
terminals before beginning text editor operations:

ZCT=1

After this entry, lines beginning with % are passed
by the TIP as normal data,.and lines beginning with
! are scanned by the TIP as terminal definition
commands. To change the network control c¢haracter
back to the default without leaving and rejoining
the network, you would enter the following:

1CT=%
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CONTROLLING INPUT OR OUTPUT CONTENT

The Terminal Interface Program allows you to edit
input content before transmission to the host, and
can be used in a limited way to perform input edit-—
ing after transmission to the host. Similarly, you
can use the TIP to perform limited editing of out-
put in progress. These editing functions are per-
formed as a response to recognition of selected
character codes by the TIP, as described in section

.

The TIP associates character codes with each of the
following functions:

Cancel the previous input character (a back~
space function).

Cancel the current or previous input line.

Abort the current network output block trans—
mission.

A terminal definition command containing the back-
space (BS) parameter changes the character associ-
ated with the first operation. A command contain-
ing the cancel-input (CN) parameter changes the
character associated with the second operation, and
a command containing the abort-output-block (AB)
parameter redefines the character that causes the
third operation.

Changing Backspace Character (BS)

The TIP can edit input data to delete characters
when the terminal is not operating in transparent
mode, full-ASCII mode, or special editing mode (see
section 2). Each entry of the character defined as
the backspace character causes the TIP to remove
the preceding character entry from its input buffer.
The backspace character entered is not part of the
input data.

This input editing operation permits you to replace
an incorrect character in the input line with a
correct character, as described in section 2. The
backspace (BS) terminal definition command permits
you to change the character used for this back-
spacing operation.

You must use a character in the 128-character ASCII
character set as a backspace character, with the
restrictions described at the beginning of this
section. The format of the command to change the
backspace character is given in figure 5-5.

The BS command is valid only for console devices in
classes 1 through 8 (asynchronous and X.25 termi-
nals)., This command can also be sent downline for
devices in those terminal classes by an application
program.

As shown in tables 5-1 and 5-2, the default char-
acter for all terminal classes is generated by a
key labeled with either a graphic character indi-
cating the backspace function, or an alphabetic
indicator for that function. Alternatively, at most
terminals you can press a CONTROL key and a char-
acter key at the same time to perform the functiomn.



ct BS=bs

ct Represents the network control
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

bs Specifies the new backspace character.
This character must differ from the
characters currently defined for the
AB, B1, B2, CN, CT, EB, and EL command
functions.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end~of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-5. Backspace Character
(BS) Command

Regardless of the character used to identify the
backspace character at the terminal, all of the
default characters correspond to the ASCII code for
the ASCII character BS (hexadecimal 08). The Model
40 Teletype has no default because no key generates
this character.

You could use the BS command to create a backspace
character for consoles in terminal class 5. You
could also change the backspace character in situat-
ions where the ASCII backspace character code 1is
part of the data required by the network applica-
tion program communicating with a console in any
terminal class between 1 and 8.

For example, some interpreters use the backspace
character code to create a language input character
by logically overstriking the character preceding
the backspace character code with the character
following the backspace character code. By changing
the character associated with the backspace func-
tion from the character associated with the back-

space code, you can functionally edit input lines
by backspacing and still send a backspace code to

an interpreter package.’

The following sequence of entries illustrates the
distinction between backspace code and backspace
function. If the terminal uses a key marked <-- to
generate a code which the network translates into
the ASCII code for the backspace character, then

the following entry causes an application program
to receive the three characters ABC:

AQ<K-B)<K—-¢C ,

However, the following entries cause the TIP to
distinguish between a character for the backspace
function and the backspace character code, causing
the same entry line to be received by an applica-
tion program as the five characters A Q <{-= <{-- C:

%BS= )
AQ<—-B)<—C

5-18

In this second sequence of entries, the TIP has
erased the B from its input buffer after receiving
the new backspace character ), and also discarded
the ) from the input line. The TIP has continued
to edit the input line, but has changed the char-
acter it associates with the backspace function.

At line mode or block mode terminals (which support
off-line input editing before transmission), the
example given above does not work. Instead,
changing the backspace character used by the TIP
effectively produces two backspace characters and
results in input editing at two points:

Editing in the terminal before transmission to
the NPU, based on the backspace function asso-
ciated with the original backspace character.

Editing in the network processing unit before
transmission to the host, based on the backspace
function associated with the redefined backspace
character.

If two points of input editing exist, the entries
just shown would cause the TIP to receive the three
characters ABC and transmit them to the host without
additional editing.

Unless you declare an SE value or FA value of Y
before entering the backspace character from the
terminal, each entry of the backspace character
deletes another previously entered character from
the terminal’s input buffer. No data is sent upline
to the host application program.

When the page width is greater than 56 characters,
you can backspace the console to the beginning of
the current physical line, but additional backspace
character entries have no effect. The current
physical line begins after the last line feed or
carriage return, or at the character after you last
reached the page width in the current logical line.

When the page width is greater than 20 but less than
56 characters, you can backspace into a previous
physical line if that line has not already been sent
to the host. You cannot backspace into a different
network data block.

When you use a page width of 0 characters, input
characters are sent to the host in multiples of 100
characters (see the PW command). You cannot back-
space across these network data block boundaries.

Changing Cancel-Input Character (CN)

If you need to correct many characters of an input
line, or if you decide a completely different entry
should be transmitted as input to a network appli-
cation program, an easier method than multiple back
spaces. can be used. If you enter a character
defined as the cancel-input character and then press
[cx], the TIP tells the host application program
that it should discard the entire input message,
including parts already received. The TIP then
sends the message:

*DEL*

to your console and positions the cursor at the
beginning of the next physical line.
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Unless you declare an FA value of Y before entering
the cancel-input character, each entry of this
character at the end of an input line causes the
character and the logical line preceding it to be
discarded. Entry of the cancel-input character does
not cause data transmission.

If part of the input line has been sent to the host,
the TIP cannot perform a backspace operation to
correct characters in it, or erase the entire line.
However, you can enter a cancel-input character as
the last character of the next transmission. This
entry causes the TIP to request discarding of the
entire message received by the host software. The
action taken then depends on the network applica-
tion program communicating with the terminal. Nor-
mally, the message is discarded unless processing
of it cannot be reversed, and you can enter a cor-
rected version of the message.

You cannot use the cancel-input character to satisfy
a requirement for transmission to the host. You
cannot enter the cancel-input character to satisfy
the requirement to enter input after an automatic
input prompt is output. Even though the automatic
input prompt characters have been discarded, you
must enter input before any more output can occur.

At an IBM-274l-compatible terminal, you must press
the ATIN key after typing the cancel-input
character.

The cancel-input (CN) terminal definition command
permits you to change the character used for this
cancel-input operation. This. command is valid from
console devices in terminal  classes 1 through 15
(asynchronous, X.25, mode 4, and HASP terminals).
The CN command can also be sent downline for devices
in those terminal classes by an application program.

You must use a character in the 128-character ASCII
character set as a cancel-input-line character, with
the restrictions described earlier in this section.
The format of the terminal definition command to

" change the cancel-input character is given in figure

5-6. As shown in tables 5-1 and 5-2, the default
character varies according to terminal class.

ct CN=cn
ct Represents the network control

character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

cn Specifies the new cancel-input
character. This character must differ
from the characters currently defined
for the 85, B1, B2, CT, EB, and EL
command functions.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands lLater in this section.

Figure 5-6. Cancel-Input Character
(CN) Command
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You would normally change the cancel-input character
in situations where the last character needed in
many lines of data is the character currently
defined for the function. For example, suppose the
$ character is defined by your site as the cancel-
input character used by all terminals. The $§ is
used in many programming functions as a separator
or terminator character; if you are involved in such
programming, you often end a line with this char-
acter. So that you need not remember to type a
blank after the $ but before pressing [cr], you can
change the cancel character from $ to @ by entering
the following command:

%CN=@

This example assumes that the site defines the net-
work control character as % for your terminal.

After making the entry, you no longer need to worry
about inadvertently deleting a line of valid data
by typing the § before the transmission key is
pressed. Only entries ending in the character @ are
deleted.

Changing Abort-Output-Block Character (AB)

You sometimes encounter situations where unwanted
or unanticipated output operations begin. You do
not want to wait for all of the output to be com-
pleted before entering input, or do not want the
extraneous output appearing on the hardcopy for the
terminal session. The TIP provides a method of
suppressing such output, called the abort-output-
block character.

When you enter the abort-output-block character from
the terminal as the only character in a line, the
transmission block (one or more physical 1lines)
currently being sent to the terminal is discarded.
Any auto-input characters in the output are also
discarded from a subsequent line of input.

The abort-output-block character is not sent to the
application program as input data. If more than one
block of output has been stored for transmission to
the terminal, you must enter the character once for
each of the blocks to be discarded.

The abort-block (AB) terminal definition command
permits you to change the character used for this
abort-output operation. This command is valid from
console devices in terminal classes 1 through 8
(asynchronous terminals) when the terminals are not
connected through an X.25 network. The AB command
can also be sent downline to devices in those ter-
minal classes by a network application program.

You must use a character in the 128-character ASCII
character set as an abort-output-line character,
with the restrictions described earlier in this
section. The format of the terminal definition
command to change the abort-output-block character
is given in figure 5-7. As shown in tables 5-1 and
5-2, the default character varies according to ter-—
minal class.

You would normally change the ‘abort-output-block
character when the character used for that function
is more appropriately associated with another func-
tion. For example, suppose you are using a CDC 713
terminal at a site that assigns both the cancel-
input and abort—output-block functions to the ASCIIL



ct AB=ab

ct Represents the network control B
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741~compatible device before entering
this character.

ab Specifies the new abort output block
character. This character must differ
from the characters defined for the BS,
81, B2, CT, EB, and EL command
functions.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block

indicator can be used; refer to the EL
and EB commands Later in this section.

Figure 5-7. Abort-Qutput-Block Character
(AB) Command

character CAN. You want to associate the character
CAN only with the concept of cancel-input, so you
must redefine the abort-output-block character. The
following entries would associate the ASCII char-
acter for negative acknowledgment (NAK) with the
abort-output-block function:

2a3= (U)

The CNTRL and U keys generate the NAK code at a 713
terminal. This example assumes that the network

control character % is defined by the site for your
terminal.

For the remainder of your terminal session,
entering the character CAN (using the CNTRL and X
keys) cancels an input line, while entering the NAK
character aborts an output block in transmission.

REGULATING DEVICE INPUT AND
OUTPUT FLOW

The Terminal Interface Program can sometimes send
data to terminals much faster than the terminal
device can physically process the output. Con-
versely, if the network is very busy, your terminal
can transmit more information than the network can
temporarily store before sending the information to
the host.

When the first condition occurs, your terminal might
use a method called output control to make the TIP
stop sending input. When the second condition
occurs, the TIP can use a method called input con-
trol to make your terminal stop sending input. To
successfully use either regulation method, the TIP
must know that the terminal can support that method.

You use the IC command to tell the TIP whether your
terminal supports device input control. You use the
0C command to tell the TIP whether your terminal
uses device output control.

5-20

The terminal interface program recognizes two char-
acters of input that temporarily suspend and resume
input or output. These characters are the ASCII
device control 1 (DCl) and device control 3 (DC3)
codes.

Controlling Output (OC)

If the TIP has been told that your terminal uses
output control, the TIP operates as follows. When
it receives an ASCII DC3 code from your terminal
during output to the terminal, it stops sending
data. The DC3 code is not sent to the host as data.

The TIP saves all data from the host until your
terminal sends an ASCII DCl code as the next char-
acter of input; the TIP then resumes output with the
next stored character. If you enter input other
than a DCl code, the TIP resumes output when it
receives the next end-of-line or end-of-block
indicator.

The output control (OC) terminal definition command
permits you to state whether your terminal uses this
suspend—output method. This command is valid from
console devices in terminal classes 1 through 3 and
5 through 8 (asynchronous terminals), when the ter-
minals are not connected through an X.25 network.
The OC command can also be sent downline to devices
in those terminal classes by an application program.

The format of the terminal definition command to
change output control use is given in figure 5-8.
As shown in tables 5-1 and 5-2, the default choice
varies according to terminal class.

ct 0C [ =option ]

ct Represents the network control
character for your console as defined
by the CT terminal definition command.

option Specifies whether your terminal uses
output control; option can be:

Y yes (default if =option is

omitted)
N no
Represents a message termination

character, code sequence, or event.

Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands Later in this section.

Figure 5-8. Output Control (0OC) Command

This control method prevents data loss when using a
terminal with buffer that must be cleared periodi-
cally before receiving new data. For example, if
your terminal is actually a personal computer, it
probably uses a buffer to receive output. If your
terminal is storing that output as a file on a
diskette, it- will need to stop the output occasion-
ally so that it can copy the buffer to the diskette.
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If your terminal uses the method described earlier,
you can make the network software honor it by
entering the following command:

%0C=Y - Ea
%0C

This example assumes that the network control char-
acter % is defined by the site for your terminal,
After you enter this command, your terminal can
suspend output by sending a DC3 and resume output
by sending a DCl, for as long as the terminal
remains connected to the network (or until the net-
work processing unit is reinitialized).

or

Controlling Input (IC)

If the TIP has been told that your terminal uses
input control, the TIP operates as follows. When
it needs to suspend input, it sends an ASCII DC3
code to your terminal during input from the termi-
nal; your terminal then stops sending data. Your
terminal saves all data for the host until the TIP
sends an ASCII DCl code; the terminal then resumes
input with the next stored character.

The input control (IC) terminal definition command
permits you to state whether your terminal recog-
nizes this suspend-input method. This command is
valid from console devices in terminal classes 1
through 3 and 5 through 8 (asynchronous terminals),
when the terminals are not connected through an X.25
network. The IC command can also be sent downline
for devices in those terminal classes by an appli-
cation program.

The format of the terminal definition command to
change input control use 1is given in figure 5-9.
As shown in tables 5-1 and 5-2, the default choice
varies according to terminal class.

ct IC [ =option 1

ct Represents the network control
character for your console as defined
by the CT terminal definition command.

option Specifies whether your terminal allows
input control; option can be:

Y yes (default if =option is

omitted)
N no
Represents a message termination

character, code sequence, or event.

Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-9. Input Control (IC) Command

This control method prevents loss of input data when
the data is sent as very large sets of lines or
entered by a mechanism other than the keyboard. It
can be used with cassette tape readers when the
reader - starts and stops in response to received
codes.

60480600 C

When input control is not used, the network discards
lines it cannot store or forward to the host, and
sends the message:

WAIT..

to your console., When it can again accept input,
it sends the message:

REPEAT. .

to your console. You then must reenter the dis~
carded lines. Reentering the lines is not always
convenient, especially when nonconsecutive lines are
discarded from a multiple line transmission.

For example, if your terminal is actually a personal
computer, you might want to send a file from a
diskette as input to the host. If your terminal
transmits that file at its maximum speed, the TIP
will need to stop the input occasionally until the
host acknowledges receipt of what has already been
sent.

If the TIP cannot interrupt your terminal’s diskette
transfer, it just discards portions of that trans-
mission from the middle of the file and you might
not be able to easily determine how much of the file
reached the host.

If yoﬁr terminal uses the method described earlier,
you can allow the network software to use it by
entering the following command:

%1C=Y

or

z1C

This example assumes that the network control char-
acter % is defined by the site for your terminal.
After you enter this command, the network will sus-
pend input when it needs to by sending a DC3 and
resume input when it can by sending a DCl.

CONTROLLING APPLICATION PROGRAM
OPERATIONS

An application program in the host normally proces-
ses data from terminals and sends data to terminals
much faster than the terminal interface program can
physically perform the input and output. Applica-
tion program operations can sometimes be far ahead
of where you think they are because of this lack of
synchronization.

If you send many messages to the application pro-
gram, the program usually processes them in the
order sent. - In such cases, you might not be able
to determine the message currently being processed.
The Terminal Interface Program recognizes a terminal
definition command to bypass queued input, so that
you can send priority data to a host application
program. This command is sometimes referred to as
a user—interrupt command, although its use does not
interrupt any activities significant to you,

The Terminal Interface Program also recognizes two
characters of input that do interrupt. host applica-
tion program processing. These characters, called
the user-break-l and user-break-2 characters, cause
the TIP to do the following:

Discard all output in progress.
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Notify the application program of the inter-
ruption.

Identify to the application program the type of
break occurring.

Continue to discard application program output
until the application program acknowledges
receipt of the interrupt information.

You should distinguish between interrupting the
Terminal Interface Program and interrupting the host
application program. The Terminal Interface Program
can be interrupted during output operations by
pressing a key sometimes labeled BREAK, ATIN, or
INTERRUPT; this interactive or batch output inter—
rupt key is described in section 2. If output is
in progress when you want to interrupt the applica-
tion, you must first interrupt the TIP.

The interactive interrupt key can be defined as
performing additional functions, For example,
pressing the interactive interrupt key can have the
same effect as entering the cancel-input character
previously described (see the CN command) or the
user—break-1 character (see the Bl command).

Whether the interactive interrupt key is defined as
a user-break key does not affect your use of that
key to interrupt the TIP., Similarly, you enter the
user—break-1 and user-break-2 characters as if they
were normal data characters, to be sent to the
application program, regardless of whether the
interactive interrupt key also performs a user-
break-1 or cancel-input function.

The actions the application program takes when it
receives the interrupt information depends on the
application program, and might differ depending on
the type of the break, Traditionally, one input
character is used to suspend an application program
operation, and another is used to terminate the
operation.

For example, the CDC Interactive Facility (IAF)
application program interrupts any program operation
in process when it receives an indication of a user-—
break-1 character. IAF sends a message to you
indicating this action. IAF ends any program oper-
ation in process when it receives an indication of
a user-break-2 character. As is done with the user-
break-1 character, IAF informs you of the action
taken,

You use the break-1 (Bl) terminal definition com—
mand to change the user-break-l character, the
break-2 (B2) command to change the user-~break-2
character, and the break (BR) command to redefine
the interpretation of interractive interrupt key
use,

Sending a Priority Data Character

The terminal definition command used for this pur-
pose is the only command that has no mnemonic. The
command consists of a value only, as ‘shown in
figure 5-10.

This command is valid from any console device in

terminal classes 1 through 18, It cannot be sent
downline by an application program.
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ct a Jer]

ct Represents the network control
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

a Specifies any uppercase or lowercase

alphabetic character recognized by the
host application program as a

single~-character command.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands Later in this section.

figure 5-10. Priority Data (User-Interrupt
Character) Command

The valid values depend on the application program
with which you are communicating. Any letter in the
ASCII character set is allowed by the Terminal
Interface Program.

You would normally use this command when you change
your mind about prior unprocessed input or need to
determine the status of that input. For example,
the CDC Interactive Facility (IAF) recognizes
several characters for status enquiries., If you
begin executing a time-consuming job through IAF,
you cannot enter an ENQUIRE command until that job
finishes, but you can enter the following at your
console:

% [cr]

The character % is defined as the network control
character for your console. IAF responds to this
message by displaying a message similar to the fol-
lowing:

JSN: AANY SYSTEM: BATCH SRU: 26.344
STATUS: WAITING FOR STORAGE

even if your job has not finished execution.

Changing the User-Break-1 Character (B1)

When you enter the user-break-l1 character as the
only character in a logical 1line, the terminal

" interface program sends a break indication of type

1 to the application program currently communi-
cating with the terminal. Any output queued for
delivery to the terminal by the TIP is discarded.
Output queued by the application program might also
be discarded.

The break-1 (Bl) terminal definition command permits
you to change the character used for this user-
break-1 operation. This command is valid from con-
sole devices in terminal classes 1 through 15 and
18 (asynchronous, X.25, mode 4, 3270, and HASP
terminals). The Bl command can also be sent
downline for devices in those terminal classes by
an application program.
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You must use a character in the 128-character ASCII
character set as a user-break-1 character, with the
restrictions described earlier in this section. The
format of the terminal definition command to change
the user-break-l character is given in figure 5-11.
As shown in tables 5-1 and 5-2, the default char-
acter varies according to terminal class.,

ct B1=b1
ct Represents the network control

character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

b1 Specifies the new user-break-1
character. This character must differ
from the characters currently defined
for the AB, BS, B2, CN, CT, EB, and EL
command functions.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands Later in this section.

Figure 5-11. User-Break-1 Character
(81> Command

You would normally change the user-break-l1 char-
acter when the character used for this function is
a character frequently used as the first character
in an entry, or when the character used cannot be
transmitted from you terminal. For example, suppose
you .define the : as a tab character when using a
text editor, but your console is defined as using
that character for the user-break-1 function.
During creation of a FORTRAN program source file
from a CDC 734, the tab character is frequently the
first character you enter on a line. From your
viewpoint, the tab character then performs two
unrelated functions, depending on whether anything
follows it in the entry.

Because you can accidentally enter the tab char-
acter as the only character in a line, causing an
unintentional application program action, you might
prefer to change the 1less frequently used break
character, rather than the more frequently used tab
character. To change the user-break-1 character to
the unused ; character, you enter the following:

%Bl=;

-This example assumes that the network control char-

acter Z is defined by the site for your console.
After you enter this command, the network inter-
prets the character ; when entered in a line by
itself as a user-break—l indicator.

Changing User-Break-2 Character (B2)
When the user-break-2 character is entered as the

only character in a 1logical 1linme, the terminal
interface program sends a break indication of type
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2 to the application program currently communi-
cating with the terminal. ~ Any output queued for
delivery to the terminal by the TIP is discarded.
Output queued by the application program might also
be discarded.

The break-~2 (B2) terminal definition command permits
you to change the character used for this user-
break-2 operation. This command is valid from con-
sole devices in terminal classes 1 through 15 and
18 (asynchronous, X.25, mode 4, HASP, and 3270
terminals). The B2 command can also be sent
downline for devices in those terminal classes by
an application program.

You must use a character in the 128-character ASCII
character set as a user—-break-2 character, with the
restrictions described earlier in this section. The
format of the terminal definition command to change
the user—break-2 character is given in figure 5-12.
As shown in tables 5-1 and 5-2, the default char-
acter varies according to terminal class.

ct B2=b2 |

ct Represents the network control
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a

2741 -compatible device before entering
this character.

b2 Specifies the new user-break-2
character. This character must differ
from the characters currently defined

for the AB, BS, B1, CN, CT, EB, and EL
command functions.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands Later in this section.

Figure 5-12. User-Break-2 Character
(B2) Command

You normally change the user-break-2 character when
the character used for this function is frequently
used as the first character in an entry, or when the
character used cannot be transmitted from your ter—
minal, For example, suppose you define the ) as a
tab character when using a text editor. During
creation of a COBOL program source file from a CDC
734, the tab character is frequently the first
character you enter on a line. The tab character
performs two -unrelated functions, depending - on
whether anything follows it in the entry.

Because you can accidentally enter the tab -char-
acter as the only character in a line, causing an
unintended application program action, you might
prefer to change the less frequently used break
character, rather than the more frequently used tab
character. To change the user-break-2 character to
the unused ; character, you enter the following:

%B2=;



This example assumes that the network control char-
acter % is defined by the site for your console.

‘After you enter this command, the network inter- -

prets the character ; when entered in a line by
itself as a user-break-2 indicator. Note that this
example and the example for the Bl command cannot
both be used; the same character cannot be defined
as both a user-break-l and a user-break-2 indicator.

Changing the Functions of the Interactive
Interrupt Key (BR)

When you press the interactive interrupt key, the
console sends a break indication to the Terminal

Interface Program. If the interactive interrupt key
is not defined as having additional functions, any

output queued for delivery to the console by the
TIP is saved and input can be entered.

However, the interactive interrupt key can be
defined as performing additional functions. When
this is done, if input is in process and the termi-
nal does not use an X.25 network, pressing the
interactive interrupt key has the same effect as
entering the cancel-input character previously
described (see CN command). If output is in process
or the console is idle, pressing the interactive
interrupt key has the same effect as entering the
previously described user-break-l character (see Bl
command ).

The break functions (BR) terminal definition com-

mand permits you to change how the TIP reacts to use
of this key. This command is valid from console

devices in terminal classes 1 through 3 and 5

through 8 (asynchronous and X.25 terminals). The
BR command can also be sent downline for devices in

those terminal classes by an application program.

The format of the terminal definition command to
change the interactive interrupt key functions is
glven in figure 5-~13. As shown in tables 5~1 and
5-2, the default setting is for no additional func-
tions.

ct 8R [ =option 1 [cr]

ct Represents the network control
character for your console as defined
by the CT terminal definition command.

option Determines whether the interactive
interrupt key has the extra functions
described in the text; option can be:

Y yes (default if =option is

omitted)
N no
Represents a message termination

character, code sequence, or event.

Either the end-of-Line or end-of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-13. Break Key Functions
(BR) Command
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You would normally change the functions defined for
the interactive interrupt key when:

You do not need to distinquish between inter-
rupting output at the console and sending a
user-break-1 indication to an = application
program.

You do not need to distinquish between inter-
rupting output at the console and discarding
input from the console.

You want a quick way to send either a user-
break-1 or a cancel-input indication.

For example, suppose the : is defined as the char-
acter for the user-break-1 function and the ; char-
acter is defined as the character for the cancel-
input function. If you are using a printer mecha-
nism for console output, you can prevent nondata
graphic characters from appearing on your listing
by redefining the function of the interractive
interrupt key.

To add the functions of the user-break-l character
and the cancel-input character to that key, you
enter the following:

ZBR=Y @

This example assumes that the network control char-
acter % is defined by the site for your console.
After you enter this command, the network will
interpret use of the key when pressed during input
as a cancel-input function and when pressed during
output (or when the console is idle) as a user-
break-1 indicator.

Note that the first function would not be possible
if your terminal were using an X.25 network for
access to the CDC network.

CONTROLLING INPUT OR OUTPUT FORMAT

The format of terminal console input and output is
primarily determined by the terminal hardware and
the application program with which the console is
communicating. The Terminal Interface Program pro-
vides you with commands to make limited modifica-
tions to the appearance and speed of input and
output. :

Through terminal definition commands, you (and the
application program) can:

Insert idle characters (null codes, sometimes
called idle £ill) to delay output wuntil a
mechanical repositioning operation is completed.

Cause or suppress output paging functions by the
TIP.

Define the physical width of the output mecha-
nism.

Define the physical length of the output mecha-
nism. :

Cause or suppress cursor repositioning by the
TIP at the end of blocks or logical lines.
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These commands should be used to describe actual
console characteristics to the TIP, Entering a
valid command that inaccurately describes the phys-
ical capabilities of the console might not cause
loss of data but does not always produce desirable
results. You should not consider these commands as
substitutes for formatting of output by an applica-
tion program before transmission to the console.

Changing Carriage Return Idle
Character Count (Cl)

Consoles with mechanically driven output mechanisms
sometimes cannot move the output mechanism from the
end of one line to the beginning of the next line
fast enough to keep up with the data being received.
When this happens, the characters that would nor-
mally begin the next line are either lost while the
output mechanism repositions 1itself, or else they
overstrike portions of the preceding line during the
carriage return portion of the repositioning ope-
ration.

Terminal support software often inserts a string of
nonreproducing .characters called idle characters
into the output whenever a carriage return operation
occurs. These idle characters serve to delay the
output of the next line of meaningful data until the

-repositioning operation is finished. This delay

preserves the characters that begin each line.

The Terminal Interface Program also performs this
idle character insertion. The character code used
for the idle character depends on the terminal
class. You can choose the number of characters used
through a terminal definition command, or you can
instruct the TIP to insert the number appropriate
for the terminal class.

The number of idle characters you need to use for
the delay depends on the line speed and the output
mechanism used. The faster the mechanism, the fewer
idle characters needed. The longer the physical
line of output possible, the more idle characters
needed. The higher the line speed, the more char-
acters needed for delay.

When a nonzero number of idle characters is defined
for the console’s carriage return operatioms, the
TIP inserts the defined number of characters into
the output each time the page width of the console
is reached (only for terminal classes 1 through 8),
and each time the output contains a character that
causes a carriage return operation.

The carriage-return—idle (CI) terminal definition
command permits you to change the number of idle
characters used during a carriage return operation.
This command is valid from console devices in ter-
minal classes 1 through 8 (asynchronous and X.25
terminals). The CI command can also be sent down-
line for devices in those terminal classes by an
application program.

The format of this command is given in figure 5-14.
As shown in table 5-1, the default value is zero for
devices in terminal classes where the output mecha-
nism is presumed to be a display; display mechanisms
require no mechanical repositioning between lines
because the beginning of the next line is logically
contiguous to the end of the current line.
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ct CI=ci

ct Represents the network control
character for your terminal console as
defined by the CT terminal definition
command. You must press the ATTN key
on a 2741-compatible device before
entering this character. '

ci Specifies the new carriage return idle
character count; ci can be:

0<ci<99
cA

The value of CA (calculated by TIP)
restores the carriage return idle
character count to the default value
for the terminal class. That value is
not necessarily the preset value for
your console.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-14. Carriage Return Idle
Character Count (CI) Command

Additional idle characters can be useful, however,
at a device where the output mechanism is a display.
Many such consoles have an attached device to make
a hardcopy of anything placed on the console’s
screen. These devices are sometimes called slave
printers because they only repeat information
exchanged with the console and are not known to the
network software as -separate - devices. Slave
printers usually are electromechanical and can lose
characters during repositioning operations.

For example, CDC 713 terminals are console devices
in terminal class 2 and have display output mecha-
nisms. Many 713s are equipped with slave thermal
printers. To avoid loss of display data from the
thermally produced listing, an idle character count
of 7 can be used., To cause such an insertion, you
would enter:

%C1=7

In this example, the site defines the network con-
trol character as % for the terminal (a nonzero page
width is presumed). After you make this entry, all
output where the TIP expects a carriage return oper-
ation to be performed will have seven ASCII null
characters (the idle character for terminal class
2) inserted.

These additional idle characters can cause a per-
ceptible pause at the page width boundary of the
display or at the beginning of each line of display
output. If you find this pause inconvenient when
the thermal printer is not being used, the fol-
lowing entry:

%CI=CA
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causes the TIP to revert to the -default number of
idle characters for terminal class 2, which is zero
during carriage return operations.

Changing Line Feed Idle Character Count (LI)

Terminal support software often inserts idle char-
acters during line feed operations for the same pur-
pose as those used during carriage return opera-
tions. Console devices with mechanical output
mechanisms can smear, lose, or misalign characters
of data that would normally be produced after a line
feed operation was completed. To avoid such pro-
blems, the idle character method of output delay is
used.

The Terminal Interface Program also performs this
function. The character code used for the idle
character depends on the terminal class. You can
choose the number of characters used through a ter-
minal definition command, or you can instruct the
TIP to insert the number appropriate for the termi-
nal class.

The number of idle characters you need to use for
the delay depends on the line speed and .the output
mechanism used. The faster the mechanism, the fewer
idle characters needed. The wider the space between
physical 1lines, the more idle characters needed.
The higher the communication line speed, the more
characters needed for delay.

When a nonzero number of idle characters is defined
for the console’s 1line feed operations, the TIP
ingserts the defined number of characters into the
output each time the page width of the console is
reached (only for terminal classes 1 through 8), and
each time the output contains a character that
causes a line feed operation.

The vertical line feed operation is associated with
the page width boundary and a carriage return char-
acter because the carriage return operation occur-
ring in both cases is logically distinct from the
line feed operation. A carriage return operation
on many devices is a horizontal repositioning to the
beginning of the current line only. You see a car-
riage return operation as positioning the output
mechanism to the beginning of the next line because
the TIP responds to a carriage return character you
entered from the console with a line feed character
code sent to the console.

The linefeed-idle (LI) terminal definition command
permits you to change the number of idle characters
used during a line feed operation. This command is
valid from console devices in terminal classes 1
through 8 (asynchronous and X.25 terminals). The
LI command can also be sent downline for devices in
those terminal classes by an application program.

The format of this command is given in figure 5-15.
As shown in table 5-1, the default value is 0 or 1
for devices in terminal classes where the output
mechanism is presumed to be a display and vertical
character positions are logically contiguous. Such
terminals require very little delay for reposition-—
ing to subsequent lines,
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ct LI=li [cr]

ct Represents the network control
character for your console as defined

by the CT terminal definition command.
You must press the ATTN key on a

2741-compatible device before entering
this character.

Li Specifies the new Line feed idle
character count; Li can be:
0<Lli<99
CA

The value of CA (calculated by TIP)
restores the Line feed idle character
count to the default value for the
terminal class. That value is not
necessarily the preset value for your
console.

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands Later in this section.

Figure 5-15. Line Feed Idle
Character Count (LI) Command

Because line feed operations usually occur in con-
junction with carriage return operations, it is not
often necessary to provide a separate idle char-
acter delay for line feeds. However, some consoles
can insert additional line feed codes into output
as part of a form feeding option. When you use such
a device, a separate line feed idle character delay
might be necessary.

For example, a device in terminal class 2 usually
operates with a line feed idle character count of
0. A terminal emulating a CDC 713 might have a
display for an output mechanism but have a slave
printer attached for hardcopy. If you use such a
terminal with a form feeding optiomn on its printer,
additional idle characters might prove necessary.

To provide three additional characters, enter the
following:

ZLI=3 @

After you make this entry, all line feed operatioms
on the device will include three idle character
codes. When you want to discontinue using the form
feed option, the extra idle characters can also be
removed by entering the following:

ZLI=CA

All subsequent line feed operations will exclude any
idle character, because 0 is the default line feed
idle character count for terminal class 2.
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Changing Page Wait Operation (PG)

Application programs can produce large amounts of
output. Such output can be reproduced on your con-
sole much faster than you can absorb the informa-
tion. When no hardcopy device is available at the
console, you might have valuable information disap-
pear before you can react to it.

The Terminal Interface Program can perform a func-
tion called page waiting that compensates for this
situation. You use a terminal definition command
to enable or disable the page wait feature.

If your terminal does not scroll its console output,
you can use the page wait feature to avoid over-
writing information not yet read. If your console
scrolls output faster than you can read it, you can
use the page wait feature to interrupt scrolling
temporarily.

During normalized mode output, the TIP divides each
output message into pages on the basis of the page
length and page width declared for the console.
(Page wait has no effect when a zero page length is
defined for the device.) If page wait is supposed

to occur, the TIP displays one line less than the
declared page length permits and delays further

output until terminal operator acknowledgment
occurs.

The TIP views the beginning of each downline mes-

sage as the start of a new page. The TIP calculates
the length of a page from the current values of the

page width and page length (see the PW and PL com-

mands). If the page width is infinite (PW is zero),

a page consists of one line less than the number of
logical lines specified as the page length. If the
page width is finite (PW is nonzero), a page con-
sists of one line less than the number of physical
lines specified by the page length; the TIP cal-
culates the number of physical 1lines by dividing
each logical line into units less than or equal to
the defined page width. The last line on the con-
sole is always left for terminal operator acknowl-
edgment or other input.

If the TIP detects a top-of-form or clear-screen
format effector in the output before the page is
filled or output is finished, it also pauses for
acknowledgment because processing the format effec~
tor would overwrite or destroy data being displayed.
In this case, you see the prompting message:

OVER..

The top-of-form or clear-screen format effector is
not processed until you acknowledge receiving the
delivered page. The OVER prompt is also used when
a double or triple-space format effector occurs at
the end of a page.

When page wait occurs, you can eater an empty line
as an acknowledgment to the Terminal Interface
Program. Empty line acknowledgment entries are not
sent upline as input data; any other input acts as
an acknowledgment entry and is processed normally.
For example, you can use a terminal definition com—
mand as both an acknowledgment entry and ~a func-
tional command; you can enter a line of data as an
acknowledgment entry and have it sent upline as
normal data.
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The paging (PG) terminal definition command permits
you to select or suppress page waiting during output
operations. This command is valid from console
devices in terminal classes 1 through 8, 10 through
13, 15, and 18 (asynchronous, X.25, mode 4 terminals
and the 3270). The PG command can also be sent
downline for devices in those terminal classes by
an application program.

The format of this command is given in figure 5-16.
As shown in tables 5-1 and 5-2, the default used is
no page waiting for asynchronous and X.25 devices,
and page waiting in effect for synchronous devices.

¢t PG [ =option I

ct Represents the network control
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

option Specifies whether page waiting should
occur; option can be:

Y yes (default if =option is

omitted)
N no
Represents a message termination

character, code sequence, or event.

Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands Later in this section.

Figure 5-16. Page Waiting (PW) Command

You wuse the PG command to change the page wait
status- of the console. When a PG value of Y is
declared, the console potentially stops at the end
of each output page for your acknowledgment before
output can continue. Whether page wait actually
occurs depends. on declaration of a nonzero page
length (PL command).

When a PG value of N is used, page waiting is not
in effect at the console. In this case, normalized
mode output messages are divided by the Terminal
Interface Program into full pages, and no pauses for
acknowledgment occur during output. If you enter
empty lines when page wait is not in effect, those
lines are sent upline as empty input messages.

When a PG value of Y is used during transparent mode
output, the TIP interprets the end of a message as
the end of the page. The page length value declared
for the console or embedded character codes per-
forming top-of-form or clear-screen operations do
not cause pauses for acknowledgment.

Because the occurrence of a page wait partially
depends on the choices in effect for other terminal
definition parameters, you should enter the PG
parameter at the end of a set of terminal defini-
tion command entries. For example, suppose you want
to -cause page waiting on-a CDC 713 that uses % as
the network control character. You would enter the
following as separate commands:
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2PL=16
%RG=Y

The first command establishes the page length bound-
ary where waiting occurs, and the other enables the
option.

The OP command is described later in this section
under Selecting an Output Mechanism. The PL and PW
commands that define page boundaries are described
following this subsection.

The TIP calculates the number of lines output since
the last page wait pause, as described for the PL
command later in this subsection. If the page width
in effect for the console is not the actual page
width of the display mechanism, the number of lines
constituting a page might not visually correspond
to the page 1length you have selected for page
waiting purposes.

Each time the TIP encounters an output line that is
longer than the defined page width of the console,

the TIP counts that line of output as two or more
lines on the assumption that the output mechanism

will cause line folding at the page width in effect.
The value in effect for the page width therefore
indirectly affects the apparent page boundaries.

In the example just given, a page wait for user
acknowledgment occurs every 15 lines of all subse-
quent normalized mode output until you enter a ter-
minal definition command that turns off page
waiting. You can explicitly disable the function
by entering the following:

ZPG=N

If you enter the following instead:

ZPL=0 [E]

page wait pauses no longer -occur, and no extra ver-—
tical space is inserted; the TIP cannot calculate
the boundary of an infinitely long page.

Changing Page Width (PW)

Many of the operations performed by the Terminal
Interface Program depend on the way the console’s
output mechanism is defined. One of the more

important definitions is the number of characters
the output mechanism can contain as a single line.

This maximum number establishes the page width
boundary for all normalized mode output. The page
width of the console is always defined in terms of
maximum number of ' output characters per 1line,
because the maximum number of input characters per
line depends on where the previous line of output
left the cursor or type element positioned.

You see the effect on output of an inappropriate -

page width definition as the generation of several
lines where one is expected. The effect on output
depends on the output mechanism. defined for the
console. Some of the effects on output are
described earlier in this section under Changing
Page Wait. The remaining effects are described in
the following paragraphs.

' 5-28

The Terminal Interface Program uses the defined page
width of the console to determine when lines should
be folded during output to printer mechanisms. The
TIP also uses the page width to determine when dis~-
play mechanisms will perform automatic line folding,
but require idle character insertiom.

If your console is defined as having a printer out-
put mechanism and the current page width definition
is less than or equal to the physical page width of
the console, the Terminal Interface Program causes
a carriage return and line feed operation after each
occurrence in the output line of the defined number
of characters. If the defined page width of these
consoles is greater than the physical page width,
characters usually are either truncated or over-
struck on the right margin of the output device.

If your terminal has a display as an output mecha-
nism and the page width definition is less than the
physical page width of the output device, the TIP
might seem to pause at the page width boundary.
This pause occurs when it inserts any required idle
characters in anticipation of a carriage return and

line feed operation at the incorrect page boundary.
In this case, the TIP does not insert idle char-

acters at the real page boundary.

If the defined page width is greater than the actual
page width, characters:

Might be truncated

Might be overstruck on the right margin of the
output device .

Might replace characters at the left margin of
the same line

Might be continued on the next line

Most terminals with display mechanisms for output
automatically continue the output line on the next
line. When this automatic line folding occurs and
the defined page width is different than the actual
page width, the TIP does not insert idle characters
at the proper place in the output.

A nonzero page width definition is not meaningful

for devices with a paper tape punch or paper tape
emulator as the defined output mechanism. You can
use a zero (infinite) page width safely for such
devices. If your terminal simultaneously prints
output during explicit paper tape output operatioms,
you might need to use a nonzero page width so that
the TIP will provide the appropriate carriage
return, line feed, or idle characters needed for
visual fidelity of the data.

The page width (PW) terminal definition command
permits you to change an inappropriate page width
value. This command is valid from console devices
in terminal classes 1 through 18, The PW command
can also be sent downline by an application program.

The format of this command is given in figure 5-17.
As shown in tables 5-1 and 5-2, the default value
used varies according to terminal class, but is
always nonzero. :
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ct PW=pw

ct Represents the network control
character for your console as defined
by the CT terminal definition command.
You must press the ATTN key on a
2741-compatible device before entering
this character.

pw Specifies the page width in characters;
pw can be:

0 Page is infinitely wide (output
line Length is unimportant;
input lines are presumed to be
100 characters or Less)

20 < pw < 255

Represents a message termination
character, code sequence, or event.
Either the end-of-line or end-of-block
indicator can be used; refer to the EL
and EB commands later in this section.

Figure 5-17. Page Width (PW) Command

There is a functional restriction on the page width
value used for some mode 4A terminal consoles.
These terminals require the . product of the page
width and page length values used to be less than
or equal to the transmission block size. For
example, the page width you choose for a CDC 731-12
(terminal class 15) must be such that the total
number of characters on a page is less tha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>