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PREFACE

This manual is written for the applications programmer. Its

purpose is to provide the information needed to write and run
application programs using the GCOS 6 MOD 400 operating system.

The reader should have a basic knowledge of application
development and processing as well as some programming experience
in COBOL, BASIC, or FORTRAN.

The major topics presented in this manual are

Terminal startup and user access procedures

File management

Screen Editor conventions, directives, and user procedures
Line Editor conventions, directives, and user procedures
Compile, link, and execute procedures

Program debug utility user procedures

Patch utility user procedures

Memory dump interpretation procedures.

USER COMMENTS FORMS are included at the back of this manual. These forms are to be used to record
any corrections, changes, or additions that will make this manual more useful.

Honeywell disclaims the implied warranties of merchantability and fitness for a particular
purpose and makes no express warranties except as may be stated in its written agreement
with and for its customer.

In no event is Honeywell liable to anyone for any indirect, special or consequential damages.
The information and specifications in this d t are subject to change without notice.
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After reading this manual, the applications programmer should
be familiar with the MOD 400 system services and be able to
write, debug, and run application programs.

The notation conventions used in this manual follow. The
first set of conventions applies to directive syntax as a whole;
the second set applies to flow chart symbols; the third set
applies to heading hierarchies; and the fourth set applies to

user keyins.

Syntax Convention

UPPERCASE CHARACTERS

lowercase characters

'Brackets

Braces

Flowchart Symbols-

Meaning

Reserved keyword or symbol. Enter
as shown.

Variable field. Replace by a user-
supplied value.

Include none or one of the enclosed
options.

Include one of the enclosed
options.

Meaning

Process—--represents performance of
a computer operation.

Online storage——represents
information stored on diskette,
cartridge disk, or storage module.

Printed card--represents card
input.

Document--represents printed
output.

Manual input--terminal input.

Mandatory--indicates that desig-
nated flow of information, type of
processing, or output is required.

iii Cz15-02



. Heading Hierarchy

The following conventions are used to indicate the relative
levels of topic headings used in this manual.

Level 1 (highest) ALL CAPITALS, UNDERLINED

Level 2 Initial Capitals, Underlined
Level 3 ALL CAPITALS, NOT UNDERLINED
Level 4 Initial Capitals, Not Underlined
Level 5

Initial Capitals, Underscored (indented)

User Keyins

Indicates

iv CZ215-02
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Section 1
INTRODUCTION

The DPS 6 GOCS 6 MOD 400 Application Developer's Guide
describes the GCOS 6 system facilities available to the
application programmer and provides the procedures to write,
debug, and run application programs.

SYSTEM FACILITIES

The GCOS 6 MOD 400 Executive supports concurrent execution of
one or more online job streams.

User-written online applications can be loaded and started at
any time after system initialization. The number of applications
in operation is determined by the amount of available memory.
When one application is deleted or terminates, its memory is
automatically released to another application.

The MOD 400 Executive allocates memory dynamically from pools
and can relocate programs at load time. Once an application is
loaded into memory, it is dispatched according to its assigned
priority level. When multiple tasks share a priority 1level, they
are serviced in a round-robin fashion. The Memory Management
Unit (MMU) prevents user applications residing in different
memory pools from interfering with each other or with the
Executive.
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APPLICATION DEVELOPMENT COMPONENTS

The following components support application development:

@ Screen Editor--A full screen, interactive program
development, text editing, and documentation preparation
system that allows a user to enter an entire screen of
data into a work file. The ability to manipulate full
screens of data at once makes text editing faster and
reduces I/0 processing.

e Line Editor--An interactive program development, text
editing, and documentation preparation system that works
on data a line at a time.

e COBOL, BASIC, and FORTRAN Run-Time Services--A total
system of language processors including compile, link, and
execute modules that validate and process -COBOL, BASIC,
and FORTRAN programs.

e Forms Processor--A software component that permits a
programmer to define terminal screen layouts as well as
control characteristics of the data transmitted between
the terminal and program variable storage.

e Debugger--A software diagnostic tool used to debug
programs.

Figure 1-1 illustrates the application development
components.

The Screen Editor, Line Editor, COBOL, BASIC, and FORTRAN
run-time services, and the Multiuser Debugger are described in
this manual. Forms processing is described in the Display
Formatting and Control manual. The MOD 400 Executive is
described in the MOD 400 System Concepts manual.
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Section 2
SYSTEM ACCESS

This section describes user access procedures and the
procedures and conventions used to control the processing
environment once you have accessed the system.

USER ACCESS_ PROCEDURES

When you are at a user terminal, access to the system depends
on the way your terminal is described to and recognized by the
system. Access to the system requires:

1. Physical connection between your terminal and the central
processor

2. Logical connection between you (the user) and the
operating system.

In some cases, the Executive performs the second step for you
automatically after you have made the physical connection.

CONNECTING THE TERMINAL TO THE CENTRAL PROCESSOR

You can connect your terminal to the central processor by two
methods, depending on the type of terminal you have: a direct-
connect terminal or a dialup terminal.
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Direct-Connect Terminal

For a direct-connect terminal, place the POWER ON/OFF switch
in the ON position. If the terminal has a LOCAL/ON LINE switch,

place it in the ON LINE position. This is sufficient to connect
the terminal to the central processor.

Dialup Terminal

A telephone line connects a dialup terminal to the central
processor. Take the following steps to make the connection:

1. Turn both the terminal POWER ON/OFF switch to the ON
position and the LOCAL/ON LINE switch to the ON LINE

Ve A e vaa

2. Lift the receiver, press the button marked TALK/CLEAR,
and listen for a dial tone.

3. Use the telephone number provided by the system opera-
tor for the dialup line to call into the system.

4. Press the button marked DATA when you hear a high-pitched
tone (this tone lets you know that the connection has
been made). Hang up the receiver.

If you are unable to make a connection, hang up the receiver
and begin again at Step 2.

CONNECTING A' USER TO THE EXECUTIVE

After you have made the physical connection between your
terminal and the central processor, you can make the logical
connection that identifies and establishes you as a user known to
the Executive. The procedure you use depends on whether your
terminal is defined as a login terminal or a non-login terminal.
Login terminals are reserved for initial user access to the
system through a system component called the Listener. Listener
monitors all terminals that are listed in its Terminals file.
Such terminals cannot be directly reserved by applications. On
the other hand, non-login terminals (i.e., those not listed in
the Terminals file) can be directly reserved by applications.

Your system administrator can tell you what type of terminal you
have. : ’

Login Terminal

There are two types of login terminals: manual login and
direct login. Manual login terminals require you to enter a
Login command line or fill out a login form in order to access
the system. Direct login terminals take their Login commands
from the Terminals file as soon as they are physically connected
to the system; this process is invisible to the user.

2-2 Cz215-02



MANUAL LOGIN TERMINAL

Your terminal may or may not be configured for manual login.
If it is, a login banner or form will be displayed. A manual
login terminal is one that requires you to use the Login command
to connect to the Executive. In order to log in to the systenm,
you must be registered as a user. The system administrator can
register you, or may allow an unregistered user to log in under
the user identification USER.

Manual login terminals can be of two types: Banner Login or
Forms Login. A Banner Login terminal displays a banner message
and waits for you to enter a login command line. A Forms Login
terminal displays a form that guides you through the login
process. The following paragraphs describe the login procedure
for both types of terminals.

Banner Login

When a banner login terminal is physically connected to the
system, it displays a login banner consisting of the message of
the day and the login prompt:

LOGIN

followed by the terminal identification and the current date and
time. You can access the system by logging in with either a full
or abbreviated login line; your system administrator can tell you
which type of login works on your terminal. With a full login
you can specify your group id, pool id, lead task, home
directory, and other login characteristics, assuming that you are
not restricted from these options. (Refer to the Commands manual
for a full description of the Login command, or type LOGIN ? in
response to the LOGIN prompt to see a summary of LOGIN options.)
If the terminal (and your user profile) allow it, you may gain
access to the system by entering a full login line, such as:

In these examples, Jones is a login_id. You may instead use
your two- or three-part user_id, such as JONES.APPDEV or
JONES.APPDEV.R27.

An abbreviated login logs you in with a pre-defined or
"canned" login line and allows no options. An abbreviated login
line consists of a single character that has been previously
established as an abbreviation for a full login line.
Abbreviations can be valid at all or any banner login terminals
in a systenm.

09/86
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After typing in your login line, you may be required to enter
your password in response to the prompter message: e

Please enter your password.

You must then correctly enter your password. This password gives
you access to the system. For security purposes, your password
is not displayed as you type it in.

If this is the first time that you have logged in to the
system, you may be asked (via a terminal display) to choose a
password. In this case, choose a password six, seven, or eight
characters long.

‘NOTE

In the event that you may want to convert to Forms
Login, you should not include control characters
(e.g., TAB), commercial at (@), or blanks in your
password. These characters are not acceptable in
Forms Login passwords.

Once you have successfully logged in to the system, what is
displayed on your terminal depends on your user profile and the
specifications in your login line.

If you need and are allowed to change your password, enter )

your login line with the -CPW argument. After you have logged in
with your old password, the system displays the following
message:

Choose a password six to eight characters long

After entering your new password, you must confirm it by
reentering it when the following message is displayed:

Reenter the password

After you confirm your new password, the following message is
displayed:

Your password has been changed.
Forms Login

When a forms login terminal is physically connected to the
system, it displays the form shown in Figure 2-1. For a normal
login using Forms Login, you must enter your login id, press the
RETURN key, enter your password (if required by the System
Administrator), and press the XMIT key.

09/86 e
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ID:
PASSWORD:

OPTIONS:

Welcome to your Honeywell System.

To change your passwofd, type C.
To override your login defaults,

type O. _

Figure 2-1. Login Form\

If this is the first time that you have logged in to the
system, you may be asked (via a terminal display) to choose a
password. In.this case, choose a password six, seven, or eight
characters long, which doesn't include any of the following:

@ Control characters (e.g., TAB character)

e Commercial at (@)

e Leading or embedded blanks (i.e., a blank with another
character following it)

Once you have successfully logged in to the system, what is
displayed on your terminal depends on your user profile and the
specifications in your login line.

If you are allowed to change your password, you may type C in
the last field of the form shown in Figure 2-1 before pressing
XMIT. The following message will appear on the blanked-out

screen:

Choose a password six to eight characters long

After entering your new password, you must confirm it by
reentering it when the following message is displayed:

Reenter the password

After confirming your new password, the following message is

displayed:

Your password has been changed.

To specify any of the optional login arguments that may
follow your id on the login line, type O in the last field of the
form shown in Figure 2-1 and press the XMIT key.

in Figure 2-2 will be displayed.

The form shown

Make the appropriate entries in

the fields for any arguments you want to specify and press the

XMIT key.

2-5
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TEMPORARY OVERRIDES OF YOUR LOGIN DEFAULTS:
Any entries you make will change your defaults for this login only.
If you make no entries, you will be logged in with your defaults.

/ Distination group for secondary login: __ \ You may skip these fields

\ Group-id for primary login: __/ or enter either, but not both.
Home directory:
Lead task pathname:_
Hold phone line on logout? (Y/N) N
Memory pool:

Number of LRNs: - Number of LFNs: ;
Number of IRBs: Number of TSAs:
Relative priority level: Language key: .

Arguments to lead task (start on first line):

Figure 2-2. Login Arguments Form

DIRECT LOGIN TERMINAL

Your terminal may or may not be confiqured for direct login.
If it is, there is no login prompt. The login process occurs
automatically after connecting to the central processor. After
the message of the day (if there is one), the system will respond
with either a ready message or a menu.

Non-Login Terminal

A non-login terminal does not require a user Login command,
either manually (from the terminal) or directly (from the
Terminals file). When this terminal is physically connected to
the system, it does not display a login banner or form. At the
administrator's option, it may display the message of the day.
Usually you can start entering data immediately after making a
logical connection with the system. What is displayed on the
terminal depends on the characteristics of the lead task of the
task group associated with the terminal.

If your lead task is the command processor, it is recommended
that the first command you enter be the Ready On (RDN) command,
if it is not already included in your START UP.EC file. If the
system responds with the Ready prompt (RDY:), you can continue
with the session. If the system does not respond either to this
command or any other command, you can request the operator to
activate a task group for that terminal. After the task group is
activated, your access to system facilities is governed by the
control arguments specified in the task group activation command.

03/87
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Example:

You have made a connection with the system. Your task group
has the command processor as its lead task. The first user
command you enter is:

to activate the ready prompt message. The system responds
with:

RDY:

Enter the command to list your working directory:

The system responds (in this case) with:

“ZSYS51>SOURCE>CODE
RDY:

To find out what files are in your working directory, enter:

and the system responds with a listing of the files.
Figure 2--3 shows a sample directory listing.

DIRECTORY: “ZSYS51>SOURCE>CODE

TIME: 1986/05/04 0724:27

ORDIN.C SEQ 8
ORDOUT.C SEQ 8
PAY.C SEQ 8
INVNTRY.C SEQ 8

Total Sectors: 32

Figure 2-3. Sample Directory Listing
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PROCEDURES AND CONVENTIONS AFTER ACCESS

Once you have successfully accessed the system, what is
displayed on your terminal depends on the task group associated
with your terminal. When the terminal is a login terminal,
Listener connects your terminal to either a task group that is
spawned according to your user registration information or an
existing task group as a secondary terminal. If you are a
command-mode user and the Ready On command is specified in your
START UP.EC, the system ready prompt is displayed. If you are a
Menu Subsystem user, a menu is displayed.

Sending Messages to the Operator

It may be necessary at times to request operator intervention
while at your termlnal. To send a message from your terminal to
the system operator (e.g., when the terminal is remote from the
operator terminal), enter the Message (MSG) command. Messages
sent to the operator are displayed immediately. For example, to
send a message to abort the current batch request, you might
enter:

If your message contains embedded blanks, you must enclose it
in quotation marks or apostrophes.

Interrupting a Task

It may be necessary at times to interrupt a running task
while at your terminal. You can interrupt or break a running
task in order to reenter commands, temporarily halt, or terminate
the task. The break function immediately interrupts the command
currently being processed and returns control to command level
for further action.

To effect a break from your terminal, press the BREAK (BRK)
key (or the key corresponding to the BREAK key on your
terminal). The system then issues the break message:

**BREAK**

If your terminal was processing a form or menu, acknowledge
the break message that is displayed on the supervisory line.

03/87
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Your response to the break can be any one of the following:

1.

Enter any user command (see the Commands manual). If the
entered command is not Start (SR), Logoff (BYE), New
Process (NEW_PROC), Unwind (UW), or Program Interrupt
(PI), the lead task again enters the break mode and
issues another **BREAK** message, requesting another
response. This can be followed by another user command
or by one of the responses described in step 2. 1If your
terminal was processing a form or menu, acknowledge each
message that is displayed on the supervisory line.

Enter one of the following break mode responses to the
**BREAK** message:

a. Start (SR): This resumes execution of the suspended
task as though the break had not been made. It also
terminates the current break; i.e., there is no other
**BREAK** message after it executes.

b. Unwind (UW): This terminates the current task, and
you return to command level. If the terminated task
was invoked following a break, the lead task reenters
the break mode, issues another **BREAK** message, and
awaits a response.

c. Logoff (BYE): This aborts and deletes the current
task group request.

d. New Process (NEW_PROC): This aborts all task
requests in the task group except for the lead task,
then restarts the task group, using the same argu-
ments as specified in the initial task group request.
It also terminates the current break; i.e., there is
no other **BREAK** message after it executes.

e. Program Interrupt (PI). The interrupted task is
currently suspended. The PI command is meaningful
only to the Linker and Editor running in a task group
whose lead task is the Command Processor. For Linker
and Editor, the command suppresses output and returns
to directive input level. The PI command suppresses
output resulting only from the Linker MAP directive.

If your terminal was processing a form or menu, acknowl-
edge each message that is displayed on the supervisory
line. .

03/87
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Example:

You issue a List Names (LS) command and the output begins to
appear on the screen at your terminal. You wanted this
output to be printed on the line printer. You should
immediately press the BREAK key and take one of the following
steps:

l. Enter:

to change the output destination to the line printer;
then enter the SR command to resume execution of the LS

command, The output that had already appeared at the

terminal does not appear on the hard-copy printout.

2. Enter the UW command to terminate the current LS task,
and enter:

to change the output destination to the line printer.
Then enter the LS command to restart the LS program from
the beginning.

03/87
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Section 3
FILE CONVENTIONS

This section presents MOD 400 file conventions as well as a
procedural scenario titled "Working With Files." This scenario
provides a detailed explanation of frequently used file system
commands and procedures.

OVERVIEW
A file is a logical unit of data composed of a collection of

records. The principal external devices available for storing
files are:

® Disk devices (diskettes, cartridge disks, cartridge module

disks, and mass storage units)
e Magnetic tape units.

These external devices are referred to as volumes (e.g.,
diskette volume, tape volume).

Various conventions to identify and locate files stored on
disk and magnetic tape have been established for their effective
control. The conventions facilitate the orderly and efficient
use of the stored data. :

Unit record devices (such as card readers and printers) also
use the file concept. However, since unit record devices cannot
be used to store files, there is less need to establish conven-
tions for identification and location. A unit record file is
simply the data that is read or written at any one time.
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DISK FILE CONVENTIONS

Users must be able to specify an access path to any given
file on a disk volume that contains multiple files. Files must,
therefore, be organized on the volume in some predictable
fashion. MOD 400 provides a set of volume organization conven-
tions by which the system can locate any element that resides on
the volume. :

The principal elements of this organization, aside from the
files themselves, are directories. The access path to any given
element on a volume is known as a pathname.

Directories

Files on disk devices reside within a tree-structured
hierarchy. The basic elements of this hierarchy are files known
as directories. The directories are used to point to the loca-
tion of data files, which are the endpoints of the tree
structure.

A directory on a disk volume functions like a catalog. It
contains the names and starting locations (sectors on the volume)
of files or other directories (or both). The elements whose
names are in the directory are said to be contained in or subor-
dinate to the directory; therefore, the organization of a disk
volume is a multilevel structure. The complexity of the access
path to any given element.in the structure depends on the number
of directories between the root and the desired element.

A directory structure is illustrated in Figure 3-1. The base
directory on a volume is termed a root directory. 1In Figure 3-1
the root directory is VOLOl. The root directory VOLOl points to
two subordinate directories DIRl1 and DIR2. The directories DIR1
and DIR2, in turn, point to the data files (FILEA, FILEB, FILEC,
and FILED).

vOLo1
11
[ |
DIR1 DIR2
I'TL
| i
FILEA FILEB FILEC FILED

84-817

Figure 3-1. Example of Disk File Directory Structure
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The following paragraphs describe the root directory and
other special types of directories.

ROOT DIRECTORY

There is a tree structure for each disk mounted at any given
time. At the base of each tree structure is a directory known as
the root directory. This is the directory that ultimately con-
tains every element that resides on the volume either immediately
or indirectly subordinate to it.

The root directory name is the same as the volume identifier
of the volume on which it resides. The directory VOLOl in
Figure 3-1 is a root directory.

SYSTEM ROOT DIRECTORY

One or more disk root directories can be known to the system
at any time during its operation. One of these, the system root
directory, is required at all times. The volume used by the
operator to initialize the system establishes the system root
directory. This volume also normally contains system programs,
commands, and other routinely used elements. It must contain a
number of directories and files that the system needs to perform
its functions. These are described in the System Building and
Administration manual.

USER ROOT DIRECTORIES

The File System can recognize one or more user root direc-
tories. These are root directories of volumes created and used
for the installation's own particular needs. They can contain
user application programs and their associated data files, appli-
cation program source and object unit files, listing files, or
anything else to be stored, either temporarily or permanently.

INTERMEDIATE DIRECTORIES

When a volume is first created, it contains only a root
directory. Within this directory, you can create any additional
directories required to satisfy the needs of the installation.
Consider, for example, a volume that is to contain data used by
two application projects, each of which has several people asso-
ciated with it. Each of these people has one or more files of
interest to him. - The volume has been initialized and contains a
root directory name. Two directories can be created subordinate
to the root directory, each identified by the project name.
Then, subordinate to these directories, a directory can be
created for each person associated with each project.

The data files are all contained within the personal direc-

tories. This sample intermediate directory structure is illus-
trated in Figure 3-2.
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Figure 3-2. Sample Directory Structure

When the need for a user-created directory no longer exists,
the directory can be deleted from the File System, making the
space it occupied, as well as the space occupied by its attri-
butes in the immediately superior directory, available for
reuse. A directory must be empty before it can be deleted; all
directories and files subordinate to the one to be deleted must
have been previously deleted by explicit commands.

N

WORKING DIRECTORY

The File System always starts at a root directory when it
performs an operation on a disk file or a directory. At times
the search for an element residing on a disk volume can traverse
a number of intermediate directory levels before locating the
desired element; the File System must be supplied with the names
of all the branch points it must pass on the way. The files of
interest to a user doing work on the system are frequently all
contained in a single directory specific to the task being per-
formed; this directory can be three, four, or more levels deep
into the structure. It would be convenient to be able to refer
to files in relation to a directory at some arbitrary level in
the hierarchy rather than in relation to the root directory. The
File System allows this to be done by recognizing a special kind
of directory known as a working directory.
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A working directory establishes a reference point that
enables you to specify the name of a file or another directory in
terms of its position relative to that directory. If the access
path of the working directory is made known to the File System,
and if the desired element is contained in that directory, the
element can be specified by just its name. The File System con-
catenates this name with the names of the elements of the working
directory's access path to form the complete access path to the
element.

LOCATIONS OF DISK DIRECTORIES AND FILES

The File System has total control over the physical location
of space allocated to directories and files; you need never be
concerned about where on a volume a directory or file resides.
When a volume is first initialized, space is allocated to ele-
ments in essentially the order in which they are created. But
after the volume has been in use for some time, elements may have
been deleted and the space they occupied made reusable. Hence,
when a new element is created, it is allocated the first avail-
able space even though that space may eventually be too small to
contain the file. 1If more space is needed for even a single
extent of a file, it will be obtained from another free area.
Thus, there is not necessarily any relationship between a file's
extents and contiguous free disk sectors.

Naming Conventions

Each disk file and directory name in the File System can con-
sist of the following ASCII characters: uppercase alphabetics (A
through Z), lowercase alphabetics (a through z), digits (0
through 9), underscore (_), apostrophe ('), hyphen (-), period
(.), and dollar sign ($). On systems that use an 8-bit ASCII
Extended Character Set (80 through FF hexadecimal), the disk file
and directory names can also include the international graphic
characters in the CO through FF hexadecimal range. File names
are stored on the disk media and will be displayed as they were
created. In any reference to a file name, lowercase alphabetics
are treated the same as uppercase alphabetics and lowercase
extended letters (E0 through FF hexadecimal) are treated the same
as uppercase extended characters (CO through DF hexadecimal).

For example, "FILE", "File", or "file" are equivalent and could
be supplied in pathname requests to reference the same file.

The first character of any name must not be hexadecimal FF
(lowercase y with diaeresis) or hexadecimal 2E (period). The
underscore can be used to join two or more words that are to be
interpreted as a single name (e.g., DATE_TIME). A period
followed by one or more alphabetic or numeric characters after a
file name is normally interpreted as a suffix to a file name.
This convention is followed, for example, by a compiler when it
generates a file that is to be listed; the compiler identifies
this file by creating a name of the form FILE.L.
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The name of a root directory or a volume identifier can con-
sist of from one to six characters. The names of other direc-
tories and files can comprise from 1 to 12 characters. The
length of a file name must be such that any system-supplied
suffix does not result in a name of more than 12 characters.

UNIQUENESS OF NAMES

Within the system at any given time, the access path to every
element must be unique. This leads to the following rules:

e Only one volume with a given volume_id can be mounted at
any given time. (The system informs you of an attempt to
mount a volume having the same name as one already
mounted.)

e Within a given directory, every immediately subordinate
directory name must be unique. (The Create Directory com-
mand informs you of an attempt to add a duplicate
directory name.)

e Within a given directory, every file name must be unique.
(The Create File command informs you of an attempt to add
a duplicate file name.)

PATHNAME

The access path to any File System entity (directory or file)
begins with a root directory name and proceeds through zero or
more subdirectory levels to the desired entity. The series of
directory names (and a file name if a file is the target entity)
is known as the entity's pathname. The total length of any path-
name, including all hierarchical symbols, cannot exceed 57 char-
acters, except that a working directory pathname cannot exceed 51
characters.

Symbols Used in Pathnames
The following symbols are used to construct pathnames.

® Circumflex (")--Used exclusively to identify the name of a
disk volume root directory. The circumflex is used in two
forms. 1In one form it directly precedes the root direc-
tory name (e.g., "VOL0ll). 1In the other it directly pre-
cedes a greater-than symbol (>) to refer to the root
directory of the current working directory (e.g.,
“>DIR1>FILEA).
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e Greater than (>)--Indicates movement in the hierarchy away
from the root directory. The symbol is used to connect
two directory names or a directory name and a file name.
It can also be the first character of a pathname, in which
case the element whose name follows it is immediately sub-
ordinate to the root directory of the system volume. Each
occurrence of the greater-than (>) symbol denotes a change
of one hierarchical level; the name to the right of the
symbol is immediately subordinate to the name on the left.
Reading a pathname from left to right thus indicates
movement through the tree structure in a direction away
from the root directory. If the root directory "VOLO1ll
contains a directory name DIRl, the pathname of DIRl is:

“VOL011>DIR1

If the directory named DIRl1 in turn contains a file named
FILEA, then the pathname of FILEA is:

“VOLO1l1>DIR1>FILEA

The greater-than symbol (>) is never followed by a space.
Pathnames that begin with two greater than symbols (>>)
assume that the entities specified are subordinate to the
system boot directory.

e Less than (<)--Used at the beginning of a pathname to
indicate movement from the working directory in a direc-
tion toward the root directory. Consecutive .ymbols can
be used to indicate changes of more than one level; each
occurrence represents a one level change. When followed
by elements of a relative pathname, those elements repre-
sent changes of direction away from the root directory.
One or more of these symbols may precede only a relative
pathname.

@ ASCII space character--Used to indicate the end of a
pathname. When represented in memory, a pathname must end
with a space character.

The last (or only) element in a pathname is the name of the
entity upon which action is to be taken. This element can be a
device name, directory name, or file name, depending on the
function to be performed. 1In the Create Directory command, for
example, a pathname specifies the name of a directory to be
created. The last element of this pathname is interpreted by the
command as a directory name; any names preceding the final name
are names of superior directories leading to it. An analogous
situation occurs with the Create File command, except that in
this case the final pathname element is the name of a file to be
created.
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Absolute and Relative Pathnames

A full pathname contains all necessary elements to describe a
unique access path to a File System entity, regardless of the
type and location of the device on which it resides. The File
System uses this form in referring to a directory or file. How-
ever, it is frequently unnecessary to specify all of these ele-
ments; the File System can supply some of them when the missing
elements are known to it and the abbreviated pathnames are used
in the appropriate context. An understanding of these conditions
and contexts requires an understanding of absolute and relative
pathnames.

Absolute Pathname

An absolute pathname is one that begins with a circumflex (%)
or a greater—than (>) symbol. A pathname that begins with a
circumflex is a full pathname. A pathname that begins with

- either a single greater-than symbol or two greater-than symbols

identifies the root directory of the system root volume or the
system boot volume. Thus, if the system root volume name is
SYS01l and the pathname given is >DIR1I>FILEA, the full pathname
becomes “SYSO1>DIR1>FILEA. Using the greater-than symbol, you
don't have to know the names of the system volumes. 1In addition,
the name of the root directory of your current working directory
can be abbreviated to “>. That is, ">DIR2>FILEB references
another file on the same volume as the working directory.

Another volume, USERl, can also contain a >DIR1>FILEA access
path and can be known to the File System; the two access paths
are made unique by requiring that the root directory be specified
when referring to the second volume. The full pathname of this
file on the second volume is thus “USER1>DIR1>FILEA.

Relative Pathname

A relative pathname is a shortened version of the absolute
pathname and assumes the working directory (or a higher element
in the directory structure) without explicitly referring to it in
the pathname. A relative pathname can begin either with a file
or directory name or with one or more less-than symbols (). 1If
the pathname begins with a name (e.g., DIRI>FILEA or FILEA), the
elements so identified are immediately subordinate to the working
directory If a relative pathname begins with a less-than symbol
(e.g., <FOSTER), the name following the less-than symbol identi-
fies an element that is immediately subordinate, not to the
working directory but to the element to which the wcrking direc-
tory is itself immediately subordinate. Thus, the less-than
symbol is a way of working back up the directory structure.
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A relative pathname can consist of one or more elements. If
a relative pathname contains more than one element, each element
except the last must be a directory name, the first immediately
subordinate to the current working directory level, the second
immediately subordinate to the first, and so on. The last or
only element can be either a directory name or a file name,
depending on the function being performed, as described
previously.

A simple name is a special case of the relative pathname. It
consists of only one element: the name of the desired entry in
the working directory.

If a reference is to be made to a file or directory that is
on the same volume but not subordinate to the working directory,
there are two alternative ways of making this reference: by
using an absolute pathname, or by using any of the forms of rela-
tive pathname described previously.

Figure 3-3 shows some relative pathnames and the full path-
names they represent when the working directory pathname is:

>PROJ1>USERA
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BOX NUMBER RELATIVE PATHNAME?® FULL PATHNAME N
1 DELTA ASYS01>PROJ1>USERA>DELTA ;‘k‘“
2 OLD>DELTA ASYS01>PROJ1>USERA>OLDS>SDELTA
3 <USERB>ALPHA ASYS01>PROJ1>USERB>ALPHA
4 <<PROJ2>USERA>DELTA ASYS01>PROJ2>USERA>DELTA
5 < ASYS01>PROJY
SYSO01
5
PROJ1 PROJ2
J
|
USERA? USERB USERA
1 3 4
DELTA ALPHA DELTA - N \
N
'\\\ ] 7//
oLD
2
DELTA
8ASSUME CURRENT WORKING DIRECTORY IS "SYS01>PROJ1>USERA,

"Figure 3-3. Sample Pathnames
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MAGNETIC TAPE FILE CONVENTIONS

The magnetic tape file conventions include tape file organi-
zation, tape file naming conventions, and tape file pathnames.

9-Track Magnetic Tape File Organization

9-track magnetic tape supports only the sequential file
organization. Fixed- or variable-length records can be used.
Records cannot be inserted, deleted, or modified, but they can be
appended to the file. The tape can be positioned forward or
backward any number of records.

The unit of transfer between memory and a tape file is a
block. Block size varies depending on the number of records and
whether the records are fixed or variable in length.

A block can be treated as one logical record called an
"undefined" record. An undefined record is read or written with-
out being blocked, unblocked, or otherwise altered by data man-
agement. Spanned records (i.e., those that span two or more
blocks) are supported. (No record positioning is allowed with
spanned records.)

A labeled tape is one that conforms to the current tape
standard for volume and file labels issued by the American
National Standard Institute. The following types of labeled
tapes are supported:

Single-volume, single-file
Multivolume, single-file
Single-volume, multifile
Multivolume, multifile.

The following types of unlabeled tapes are supported:

® Single-volume, single-file
® Single-volume, multifile.

Magnetic Tape File and Volume Names

Each tape file and volume name in the File System can consist
of the following ASCII characters:

Uppercase alphabetics (A through 2z)
Exclamation mark (!)

Double quotation marks (")

Percent sign (%)

Ampersand (&)

Single quotation mark (')

Left parenthesis (()

Right parenthesis ())

Asterisk (*)

Plus sign (+)
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Comma (,)

Hyphen (-)

Period (.)

Slash (/)

Colon (:)
Semicolon (;)
Less—-than sign (X)
Dollar sign ($)
Equal sign (=)
Question mark (?)
Underscore (_).

Any of these characters can be used as the first character of
a file or volume name. The underscore ( ) can be used as a
substitute for a space. If a lowercase alphabetic character is
used, it is converted to its uppercase counterpart.

The name of a tape volume can be from one through six charac-

ters; tape file names can be from 1 through 17 characters.

Magnetic Tape Device Pathname Construction

As previously mentioned, magnetic tape volumes can be labeled
or unlabeled.

UNLABELED TAPE PATHNAMES

A tape device pathname must always be used when referring to
an unlabeled tape. The general form of a tape device file
pathname is:

!dev_name

where dev_name is the symbolic name defined for the tape device
at system building time.

LABELED TAPE PATHNAMES

Labeled tapes can be referenced either by the tape device
pathname convention or by the tape volume id convention. The
tape device file pathname convention is:

!dev_name >vol_id[>filename]

where dev name is the name of the tape device as specified at
system building time, vol id is the name of the tape volume, and
filename is the name of the file on the volume. This convention
requires that the volume be mounted on the specified device.

09/86
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The tape volume id convention is:
“vol_id[>filename]
where vol id is the name of the tape volume and filename is the
name of the file on the volume. This convention allows the
volume to be mounted on any available tape device.

Automatic Tape Volume Recognition

Automatic volume recognition dynamically notes the mounting
of a tape volume. This feature allows the File System to record
the volume identification in a device table, thus making every
tape volume accessible to the File System software.

UNIT-RECORD DEVICE FILE CONVENTIONS

Unit-record devices (e.g., card readers, card punches,
printers) are used only for reading/writing data; they are not
used for data storage and thus do not require conventions for
file identification and location.
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Refer to a unit-record device by entering a pathname consist-
ing of an exclamation mark (!) followed by the symbolic device
name defined during system building. The format is:

!dev_name

where dev_name is the symbolic device name of the unit record
device.

WORKING WITH FILES

The following information addresses selected commands and
procedures that you can use frequently, including:

Using file pathname conventions
Controlling your files and directories
Interrupting execution

Controlling your output

Controlling printing

Program execution

Communicating with other users
Performing batch processing.

The examples that follow provide full details on performing
these functions. Note that some examples do not list all
optional control arguments for the commands described. See the
Commands manual for a complete description of all commands and
their arguments.

COMMAND PROCESSOR

You communicate with the system through command lines entered
at a terminal or read from a command file. Command lines are

read and interpreted by a system software component called the
Command Processor.

Standard I/0 Files

Four files are always associated with the Command Processor:

Command=-in
User-in
User-out
Error-out.

The command-in file is the file from which the Command
Processor takes its input. The command-in file is normally asso-
ciated with (or assigned to) your terminal. However, it can be
reassigned, temporarily, to another device or file, and subse-
quently reassigned to the terminal.
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A command function reads its own input during execution from
the user-in file (normally assigned to your terminal). The
directives submitted to the Editor following entry of the Editor
command, for example, are submitted through user-in. A task
group normally writes its output to the user-out file (normally
assigned to your terminal). The user-out file can be reassigned
to another device or file (see "Controlling Output"). This
reassignment remains in effect until another reassignment occurs.

The Command Processor, and any commands it invokes, writes
any errors detected to the error-out file. The initial error-out
file is the same as the initial user-out file; it can be
reassigned by the File Out (FO) command.

.

Full pathnames associated with each of thes

e £
determined by issuing a Status Group (STG) command
terminal.

(=
~

les can be
at th

a
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Command Level

The system indicates that it is at command level by issuing a
ready (RDY) message at your terminal. This assumes that you have
not disabled the ready message by a previously issued Ready Off
(RDF) command; if you have, the system still comes to command
level, but you are not informed. You can activate the ready
prompt at any time by issuing a Ready On (RDN) command.

When executing a command function, you can return to command
level in one of two ways:

e After a command function terminates, the system returns to
command level and awaits the entry of another command.
This command can be any function you wish to execute or it
can be a BYE command, indicating that you have no further
work to do and you want to terminate the current session.

e You can interrupt execution of an invoked command by
pressing the Break or Interrupt key at your terminal. See
"Interrupting Execution" below.

CONTROLLING YOUR OPERATING ENVIRONMENT

The following paragraphs describe the commands and procedures
that may be most useful to an interactive system user. Once at
command level, a wide variety of system operations can be
performed using these commands and special system procedures.
Selected examples are designed to help you become familiar with
using the system for applications programming. For full
descriptions of all commands and their arguments, refer to the
Commands manual.
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Volume Control

The following commands illustrate how to create or rename a
disk volume.

CREATING VOLUMES

Before beginning useful work on a previously unused tape or
disk volume, assign it a unique name (volume identifier or
vol id) that can be recognized by the system. The vol id
designates the volume (or root) directory name of the tape or
disk volume.

Ask the system operator to mount your diskette or tape on an
available drive and notify you of the drive's symbolic peripheral
device name. (The symbolic peripheral device name is the name
the system uses to recognize the device.)

For example, suppose you want to create a diskette volume and
name it WORK. Send the following message to the system operator
(see "Communicating With Other Users" later in this section):

The operator issues the Status System (STS) operator command
to determine which devices are available:

and the system responds:

SYMPD CHANNEL DEVICE VOLUME USAGE AVAILABLE SECTORS VOL/FILE MEMBER

NAME TYPE ID PHYSICAL LOGICAL SET NAME NUMBER
B RCMOO 2800 2380 DMPVL 0 46504 5813
B RCMO1 2880 2380 “OPEN 0 51704 6463
B FCMOl 2880 2385 SYSTST 0 172792 21599
B MsMOl 1880 2361 D
B RCDOO 1400 2332 MINE 0 9465 1182
B FCDO0O 1400 2333 0 0 0
B RCDO1 1480 2332 RJE 0 1216 152
B FCDOl 1480 2333 "FCDO1 0 19560 2445
B FCDO02 1500 2333 FCDO02 0 11960 1495
B RCDO3 1580 2332 D
B FCDO03 1580 2333 D
B DSKO00 0400 2010 D

The operator then mounts a diskette on the available drive,
DSK00, and sends you the following message:

VOLUME MOUNTED ON DSKO0O
You can now use the Create Volume (CV) command to assign a

unique vol_id to your new disk volume, using the following form
of the command:

09/86
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where WORK is the vol_id you want to assign.

Using the -FT argument initializes all data structures on the
volume and establishes WORK as the root directory name; the root
directory pathname for this volume is "WORK. Since this command
will erase any data on the disk, make certain you use the correct
device name,

RENAMING DISK VOLUMES

If disk volumes having the same vol_id are used, one of the
mes must be renamed before the system will accept it. (A

vo
ta The command:

0o

renames the volume OLD using the -RN control argument; the new
volume name is NEW.

Directory Control

You can create an unlimited number of directories to organize
your files. The following commands illustrate how to change your
working directory, and create, rename, or delete directories.

CHANGING YOUR WORKING DIRECTORY

The system provides you with tools to keep you aware of your
location within the directory and file structure at any moment.
You can also request a list of the files and directories under
any directory to which you have list access.

To list your working directory, use the List Working
Directory (LWD) command:

SYSVLA>UDD>PROGS>LOWELL

The system responds with the absolute pathname of your work-
ing directory. If you want to change to some other directory,
use the CWD (Change Working Directory) command. For example:

“SYSVLA>UDD>PROGS>JONES

The name of your new working directory is JONES. Any number
of users can work in the same directory at one time, as long as
each user has list access to move there.

09/86
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It is usually more convenient to use the relative pathnames
of directories. For example, you can change your working direc-
tory to LOWELL by typing:

When going from a directory to a subdirectory, the system
requires you to specify the directory name (there may be more
than one directory subordinate to your working directory).

However, when moving up in the file structure, there is no
ambiguity. You can move up one or more directory levels by
entering one or more "<" signs:

SYSVLA>UDD>PROGS

If CWD is entered with no érguments, the system returns you
to your home directery (your initial working directory):

" SYSVLA>UDD>PROGS>JONES
RDY

“ SYSVLA>UDD>PROGS>LOWELL

CREATING DIRECTORIES

You can create a directory using the Create Directory (CD)
command. For example, you may want to put a COBOL program and a
BASIC program under separate subdirectories below your home
directory (your initial working directory). You first create the
directories:

You can now create your programs in subdirectories subordi-
nate to your home directory (or create them elsewhere and copy
them into the directories COBOL_DIR and BASIC_DIR).

As another example, suppose that you have just created, for-
matted, and named the disk volume WORK, as described under
"Creating Volumes." You would like to create two directories,
named SHEPARD and COOK, immediately subordinate to the root
directory "WORK.
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Before creating your two directories, you enter a CWD command
to change your working directory to “WORK:

(Note that this step is optional; you need not change your work-
ing directory to the volume "WORK to create subordinate direc-
tories or files. You can create directories or files from any
location in the File System tree structure by supplying the

appropriate absolute or relative pathname of the file or direc-
tory you wish to create. However, for the sake of simplicity,

only simple pathnames are used here.)
To create the directory SHEPARD, enter the command:

This directory now resides immediately subordinate to the

root directory "WORK.

To create the directory COOK, enter the command:

This directory now resides, along with SHEPARD, immediately
subordinate to the root directory "WORK. Figure 3-4 illustrates

this directory tree structure.

WORK
root directory

]

1
SHEPHERD

COOK

86-049

Figure 3-4. Location of Directories SHEPARD and COOK
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RENAMING DIRECTORIES

You can change the name of an existing directory using the
Rename (RN) command. For example, assume that within your work-
ing directory >UDD>PROGS>SMITH, there is a directory TEST. The
command

changes the pathname of the affected directory from:
>UDD>PROGS>SMITH>TEST to >UDD>PROGS>SMITH>WORK
DELETING DiRECTORIES
You can delete one or more directories using the Delete

Directory (DD) command. For example, you may no longer need to
use a directory called EXAMPLE. The command:

deletes the directory called EXAMPLE from your working direc-
tory. Note that you could not delete EXAMPLE if it was your
working directory.

As a safety measure, the File System will not allow you to
delete a nonempty directory. If you wish to delete a directory,
you must first delete any subdirectories or files it contains.

File Control

The following commands show you how to create, rename,
delete, copy, and locate files.

CREATING FILES

You create a file in the file structure with the Create File
(CR) command. For example:

produces a sequential file called DATAFILE in your working direc-
tory, with a record size of 216 characters (the default) and a
length of zero sectors. The following command:

produces a file called MIME.D in the working directory, with a
record size of 80 characters and a maximum allowable size of 800
control intervals. This file is meant to be a card file; after
reading the cards (see "Copying Files" later in this section), a
listing reveals the following:
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DIRECTORY: “SYSVL1>UDD>PROGS>DIRA .

PHYSICAL STARTING RECORD —g
ENTRY NAME TYPE SECTORS SECTOR HEX LENGTH
Kkkkkhhhhkhhhhhhhhhhhhkhhrkkhhhhhkhhkkhhhhkkhhkhx
START_UP.EC S 8 580 256
MIME.D S 40 800 80

khkhkhkhkkhkhkhkhkkhkhhkhkhkkhkhhhhkhkhkhhhkhkhkhkhkkhkhkhhkhkkkkkkhkhkkhkx

As another example, assume that you wish to create a file
under each of the two directories, SHEPARD and COOK, shown in
Figure 3-5. Your working directory is the root directory WORK.

i 1amed REPORTS under the directory SHEPARD, enter

A mwAamdeas -

£ o
TC viTailtT a Lilce

the command:

where SHEPARD>REPORTS is the relative pathname (relative to your
working directory) of the file you wish to create.

The file REPORTS now resides immediately subordinate to the
directory SHEPARD, as shown in Figure 3-5.

WORK
root directory

T
1 1

SHEPHERD COOK

REPORTS

86-050

Figure 3-5. Location of Subordinate File REPORTS

Suppose you want to create a file named WORDLIST under the
directory COOK. Since your working directory is still the root
directory, WORK, enter the command:

where COOK>WORDLIST is the relative pathname of the file you want
to create. The file WORDLIST now resides immediately subordinate
to the directory COOK, as shown in Figure 3-6.

£y
)
\\
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Figure 3-6. Location of Subordinate File WORDLIST

RENAMING FILES

Suppose that Cook wants to name his file more appropriately
MATCHTM.D rather than MIME.D. The file can be renamed using the
RN command:

DELETING FILES

You can delete files using the Delete File (DL) command. For
example, to delete the file DATAFILE in your working directory,
enter:

COPYING FILES

The Copy command allows you to copy files between direc-
tories, into directories from a card reader, out of directories
to a printer, and between tape or disk volumes. For example,
suppose Cook wants to read cards into a file MATCHTM.D. From the
home directory (COOK), enter:

All peripheral devices (tapes, card readers, and printers)
are referred to by their symbolic peripheral device name; e.g.,
CDR for card reader.
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When you read in cards, the card reader must be ready (the
READY light must be on). While the command is being processed,
your terminal locks; if the card reader is not ready or jams, the
operator receives an error message. Until the card reader pro-
cesses the end-of-file (EOF) card, the copy is not complete, and,
if you fail to include an EOF card, the reader and your terminal
remain locked. An EOF card is multipunched in column 1, rows 11,
5, 8, and 9. After copying is finished, you receive the Ready
message or Master Menu (if in the Menu Subsystem).

Cook wants to copy an Assembly language subroutine, REC3.A,
from his home directory, "“SYSVLA>UDD>PROGS>COOK, currently his
working directory, to the directory “SYSVLA>UDD>PROGS>TOOLS.
Note the use of the relative pathname.

The command allows you to omit the second argument if you are
copying a file into your working directory. Thus, if Cook were
in the directory “SYSVLA>UDD>PROGS>TOOLS, and wanted to copy in
the file "SYSVLA>UDD>PROGS>COOK>REC3.A, he needs to type only:

The command copies REC3.A into TOOLS and names it REC3.A by
default. You must be in the target directory to use this
feature.

For another example, to copy cards onto a tape named BS001,
that is already mounted, enter:

LOCATING FILES

You can use the Where (WH) command to locate and display a
file's full pathname. The system searches your working direc-
tory and the two system libraries, SYSLIBl1 and SYSLIB2, looking
for your file. 1If the file is found, its full pathname is dis-
played. If the file is not found, an error message is displayed.
You may find this command useful if you know the simple pathname
of a file but want to know its absolute pathname or to determine
if the file you want to locate exists.
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LISTING FILES AND DIRECTORIES

You can list the contents of any directory that you have at
least list access to by using the List Names (LS) command.

For example, Cook lists the contents of his working directory
by entering:

DIRECTORY: ~SYSVL1>UDD>PROGS>COOK

PHYSICAL STARTING RECORD
ENTRY NAME TYPE SECTORS SECTOR HEX LENGTH
kkkkkkhhhhhhhhhhkhhhhkhhhhhhhkhhhhhhkhkhhhhhhhhkhkk

START_UP.EC S 8 580 256

khkkkkkhkhkhkhkhkhhhkhhkhhhhkhhkhhhhdhhthhdhhhhhhrhdhrhkk

+To determine the starting sector of the file for file dumping
purposes, the record length is the number of characters per line.
Listing Cook's file without any arguments would produce this
information.

DIRECTORY:  "SYSVL1>UDD>PROGS>COOK
START UP.EC S 8

TOTAL SECTORS 8

With no arguments, the LS command lists all files and direc-
tories subordinate to your working directory.

The -DIR argument of the command lists only directories
subordinate to your working directory.

To stop output (scrolling) during execution of a list com-
mand, press the space bar on your terminal keyboard. To resume
scrolling, enter @ on the same line, followed by a carriage
return.

Interrupting Execution

You can interrupt the execution of any command or program,
at any time, by pressing the terminal break (BREAK) key. This
signals the processor to interrupt execution. You can now enter
any system command. To resume execution of the command or
program, enter the Start (SR) command for programs or the Program
Interrupt (PI) command for system software, such as the Editor or
Linker.
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If you do not want to resume execution after a break, you can
use the Unwind (UW) command to return to command level, or a New
Process (NEW_PROC) command to restart your task group; i.e.,
return it to the state existing immediately after login.

For example, assume you are using the Line Editor to edit a
large file, and you accidentally press the BREAK key while
listing the file. To resume listing your file as if no break had
occurred, you could issue an SR command, or you could save your
work in the Editor and resume processing in edit mode by issuing
a PI command. You can also enter the UW command if you want to
close all your files, return to system command level, and proceed
with other work. Your final option would be to issue a NEW_PROC

command that would return you to command level in your home
directory.

Controlling Output

Normally, all output goes to your terminal. (At login, for
example, all four I/0 files, user-in, user-out, command-in, and
error-out, are assigned to your terminal.) If you are producing
a large output, you may want to redirect it elsewhere. The fol-
lowing paragraphs describe how to direct your output to a file or
to a printer.

DIRECTING OUTPUT TO A FILE

To direct output to a file (which need not have been pre-
viously created) using the FO (File Out) command, enter:

All normal system output (such as a response to an LS com-
mand) goes to FILEA, which is your new user-out file. Error
messages and the ready message that go to the error-out file
cannot be redirected and continue to appear at your terminal.
Thus, if you entered an LS command, the system writes the listing
to FILEA and responds at your terminal with only the ready
message. However, input directed to your terminal is unaffected
by the FO command.

DIRECTING OUTPUT TO A PRINTER

If you are performing functions that lead to many pages of
output, you can direct output to a printer. The command:

directs all subsequent output to LPT00 (assuming that you have
access to the printer). Note that while you are using the
printer, no one else can use it. 1In a multiuser system you may
wish to avoid tying up the printer. (See "Deferred Printing"
later in this section for information on printing large files.)
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REDIRECTING OUTPUT TO YOUR TERMINAL

After you have finished directing output to a printer, you
should redirect output to your terminal. Enter the FO command
with no arguments:

(The default is to redirect output to your terminal.)

Printing Control

You can print files at your terminal or you can request
deferred printing. If you use the Print (PR) command, output
appears on your terminal (i.e., output goes to the user-out
file). This is inconvenient, however, if you are printing large
files. For large files, you have the option of using deferred
printing. The system stores your print request in a first-in,
first-out queue.

PRINTING FILES AT YOUR TERMINAL

If you want to print a file at your terminal, issue a PR
command:

Remember that not all files are meant to be listed at a ter-
minal. Some files are print files; some are not. Examples of
print files are listings from the Linker and compilers and batch
output files. 1In print files, the first character of each line
is a print control character, instructing the printer how many
spaces to skip between lines and when to skip to the top of a
form. When printing a nonprint file, use the -SP argument of the
Print command. This argqument instructs the printer to print the
first character of each line, and to skip one space between
lines.

DEFERRED PRINTING

To print large files, use the Deferred Print (DP) command.
The DP command frees you from the need to reserve a printer and
allows more efficient use of your system's printer resources.
The request is queued on a first-in, first-out basis in one or
more print queues.
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Arguments of the DP command allow you to address your print
output. If you are not at the printer, the person who is can
separate printouts and route them to personnel. The Destination h
(-DS) argument accepts a string of up to 13 characters that ‘
appear as the first line of the address page. You can include p—
blanks in the string if you enclose the string in quotes. The
Header (HE) argument accepts a string of up to 26 characters that
appear as the second line of the address page. For example:

produces the following printer output:
& An address page, with a header label and destination label
e One blank page
'@ One or more pages containing the file
e One blank page

e An end page, containing accounting information (e.g., the
cost of the print job).

If you do not include a header and destination label, the
default is the user name for the header label, and the account
name for the address label.

Your request is automatically entered in the queue. 1In this (.
example, Shepard's print request will not be executed until it
reaches the head of print queue three.

NOTE

Deferred print requests are queued on disk and
are not lost when the system is restarted.

Program Execution

Most of the programs you write require some type of input and
output. Before you execute a program, you must provide informa-
tion that tells the program where your input comes from and where
your output will go. The GET and REMOVE commands allow you to
reserve files and devices for program input and output, and,
after program execution, to cancel those reservations.

/‘”*\‘\ .

/
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GET performs two functions. First, it reserves a file or
device for use by the executing program. This reservation may
set exclusive access or some degree of shared access (see
"Reserving Files or Devices"). Secondly, GET establishes a rela-
tionship between pathnames and the logical file numbers (LFNs) by
which you can gain access to files and devices. Using a GET
command overrides any internal LFN assignments you have included
in your FORTRAN, BASIC, or Assembly language program.

Once program execution has terminated, you can use the REMOVE
command to cancel file/device reservations and the LFNs that your
program assigned with the GET command.

For example, if you are compiling the COBOL program CARDIN,
CARDIN uses two files, a card reader (from which input will be
read), and a disk file (to which output will go). The program
refers to these two files by internal file names (IFNs) OA and
0C, which correspond (map) to logical file numbers (LFNs) 1
and 3. You assigned these IFNs when you wrote your COBOL
program. The system maps these IFNs to corresponding LFNs.

After linking your object unit into a bound unit, you must
use the GET command to reserve an input file (a card reader) and
an output file (a disk file).

To reserve the card reader, specify:

To reserve the disk file, specify:

In this example, it is assumed that the file MASTER was pre-
viously created under the directory COBOL_DIR. It is also
assumed that the directory COBOL_DIR is subordinate to your work-
ing directory. (The GET command could have directed program
output to any file, not necessarily one named MASTER.)

If you have already loaded the card reader, you can now exe-
cute CARDIN by entering the simple pathname (since the bound unit
CARDIN is in your working directory):

The program reads cards into the file MASTER. Once the pro-
gram terminates, remove the device and file reservations:

RDY:
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Reserving Files or Devices

You can use the GET command to reserve a file or device for
use by your task group. When you reserve a file, you can specify
whether other users will be allowed some form of concurrent
access.

For example, when you reserve a disk file, you can specify
that all users can read the file while you have it reserved, but
that only you can alter (write to) it. To do this, enter:

If a directory is reserved exclusively for you (using the
-SHARE N argument), then all subdirectcries and files are also
reserved exclusively. Thus, entering:

reserves the entire volume VOL04 for your exclusive use. Note
that the system always reserves tapes exclusively for your use
when you reserve them.

Communicating With Other Users

You can send messages to the system operator and send (or
receive) mail to other system users by using the Message (MSG)
or MAIL commands. Messages sent to the operator are displayed
immediately on the operator terminal; mail is not displayed until
the receiver enters the MAIL command.

To send a message to the operator, you might enter the fol-
lowing request:

You must enclose your message in quotation marks (or apostro-
phes) if it contains embedded blanks.

To send mail to another person, you might enter:

where LOWELL is the person_id of the receiver. The system
responds:

INPUT:
You can then enter the text of your message. Terminate the mes-
sage by entering a period (.) or the letter Q followed by a car-

riage return. Your message is queued in Lowell's mailbox until
Lowell issues a MAIL command to display mail.
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To mail a file that might be a program or a long message for
many users, use the filename argument of the MAIL command:

This command mails the file HEX AS.A to Lowell. Long mes-
sages should not be sent to users at a VIP terminal.

NOTE

Before you can receive mail, either you or your
system operator must have previously created the
mailbox directory and the necessary mailboxes, and
have set access controls on these mailboxes. See
the System User's Guide for details.
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Section 4
SCREEN EDITOR

The Screen Editor is called Screen-Oriented Program for
Editing Operations (SCORPEO). It is a full screen, interactive
text editing, and. documentation preparation tool for GCOS 6 ASCII
files. SCORPEO uses the entire screen of a visual display
terminal to view and manipulate data, thereby making text editing
faster and simpler.

This section describes the Screen Editor capabilities as well
as the directives used to create, modify, and save files.

OVERVIEW

The Screen Editor creates and/or alters character text in a
file. You control editing by using a combination of directives,
function keys, and labeled keys.

Commonly used editing operations are assigned to function
keys. To view a data file, use selected function keys to move a
full screen of text (window) up and down within the file. To
view lines that exceed the width of the terminal, move the window
left or right. Other function keys move the cursor in a forward
or backward movement in units of words. At all times the cursor
positioning keys (arrow keys) can be used to place the cursor in
any location within the textual window.

4-1 CZ15-02



Labeled keys perform the function described on the key. .To
edit text quickly, simply position the cursor over any charac-
ter(s) and overstrike (or overtype) them. Lines and/or charac-
ters can be inserted or deleted relative to the cursor position.

SCORPEO also provides global file operations, such as
positioning, searching, and changing operations. In addition,
line numbers can be used to rapidly fill the window with a view
of specific lines within the file. Where applicable, these
global operations are compatible with similar capabilities in the
GCOS 6 Line Editor (ED). You can edit files created by the Line
Editor with the Screen Editor. The Line Editor is described in
Section 5.

Tab stops for CORQL, FORTRAN, and GCCS & Assembly language
statement formats are bullt into SCORPEO. For details on
developing source programs, see the appropriate language manual.

All editing is done in a temporary work area called a buffer.
This buffer references a pair of temporary work files. When you
invoke SCORPEO, a buffer and associated work files are automati-
cally created for you. To save the Screen Editor output, you
must write the contents of the buffer to a file.

NOTE

During a single execution of the Screen Editor,
you can read only one file. You must write the
contents of the buffer out to another file or to .
the same file. To edit a second file, you must
reinvoke the Screen Editor. (See "Loading the
Screen Editor" later in this section.)

SCREEN EDITOR PROCESSING

You control Screen Editor processing by specifying
directives, or using function keys or labeled keys. The
subsections that follow describe the following Screen Editor
processing functions.

e Suffix Conventions—-describes file naming conventions.

® Loading the Screen Editor--describes the command used to
invoke the Screen Editor.

® Description of the Screen--defines and illustrates the
three regions of the screen.

e Creating a Source Unit--describes the procedure for
creating a file.

e Changing an Existing Source Unit--describes the procedure
for modifying a file.
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e Interrupting Screen Editor Processing--describes the
procedures used to stop Screen Editor processing.

® Entering Screen Editor Directives--defines the rules for
entering Screen Editor directives.

® Screen Editor Directive Format Conventions--defines the
rules for specifying directive formats.

e Designating Lines--describes the procedure used for
locating, adding, and deleting lines from a file.

® Special Characters--defines the characters used to specify
a processing function.

@ Screen Editor Directives--defines each directive in
alphabetical order by directive name. Provides the
information necessary for using the directives to create
and modify files.

e Function Keys—-defines each function key in alphabetical
order by function name. Describes function key use in
creating and modifying files.

e Labeled Keys--describes each labeled key as it is used by
the Screen Editor in creating and modifying files.

SCREEN EDITOR SUFFIX CONVENTIONS

When you create a source unit, you should append the
appropriate suffix identification character to the name of the
file that will contain the source unit. The suffix designates
the type of programming language that constitutes the source
unit. The suffix must be .C for COBOL or C programs, .F for
FORTRAN programs, .B for BASIC programs, .PS for Pascal programs,
.AS for ADA programs, and .A or .P for Assembly language
programs.

When you specify the file names of Screen Editor input and
output files (when calling the Screen Editor, and in selected
directives), you must designate the complete file name, including
the suffix that denotes the contents of the file. The Screen
Editor does not append a suffix to its input and output files.

LOADING THE SCREEN EDITOR

To load the Screen Editor when running under the menu
subsvstem, select the SCORPEO option from one of the selection
menus that contains it, and press TRANSMIT. The Screen Editor
can be loaded when you enter the menu subsystem by selecting
Commonly Used Functions (CF) from the General Menu System menu
and then selecting SCORPEO (SC) from the Commonly Used Functions
menu.
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To load the Screen Editor by a command line, enter the
SCORPEO command.

FORMAT:

SCORPEO [path] {—LINES} nnnn
-L

ARGUMENTS:

None or any number of the following control arguments may
be entered:

[path]

Pathname of the file you wish to edit. Pathnames can be
full or relative. 1If a pathname is relative, it is
expanded relative to your current working directory. 1If
you are creating a new file without any initial input
from another file, do not enter a pathname. If you
specify path, the first 17 lines of the file will fill
the window (text region).
~-LINES nnnn
-L
Approximate number of lines the Screen Editor should hold
in main memory during the current editing session. nnnn
is a positive decimal value between 500 (the minimum
number of lines you can declare) and 4096 (the maximum).
If you specify less than 500 lines or more than 4096, an
error is reported. When editing very large files (over
10,000 lines) the -Lines option can help improve
performance. A value higher than the 1000 line default
(from 2000 to 4096) is recommended. For files over
35,000 lines, use a value of at least 1500. The -Lines

option increases memory usage (-LINES nnn * 22 words) for
internal structures.

Default: 1000 lines.

Once you have loaded the Screen Editor, a screen such as that
described in Figure 4-1 or Figure 4-=2 is displayed. 1If you are
creating a file (you invoked the Screen Editor without a )
pathname), the screen shown in Figure 4-1 is displayed. If you
are modifying (editing) a previously created file, a screen
similar to that shown in Figure 4-2 is displayed.

If you are editing a file that contains characters from the
8-bit ASCII Extended Character Set (80 through FF hexadecimal),
be sure your terminal supports these characters (i.e., HDS 2
terminal configured for 8-bit operation).
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Description of the Screen

The display on the terminal used by the Screen Editor is

(”x broken down into three distinct areas called "regions." Each
L region is described in detail in the following paragraphs. Refer
to Figure 4-1 and Figure 4-2 for the location of each region.

LEFT MARGIN = 001 CURRENT LINE = 00001
Khkkkkkk*k**POP OF FILE****kkhkkkkkkkkhkhkhkhkkkk***x TOP OF FILE *****kkkhhdkhkdkkd

(17 blank lines)

- ————————— ———————— G — O - - - " O - O G e —— - = - o - ——— - - - -

DIRECTIVE:

‘M»’ Figure 4-1. Sample Screen for Creating a File
“VOL1>DIR>INVINRY MODIFIED
LEFT MARGIN = 001 CURRENT LINE = 00001

*kKXKXKXXRXTOD OF FILE **X*kkkkkkkkhkkkhkkkkaXktkkkk*x TOP OF FILE ****kkkkkkkhkkkk

(17 lines of text are displayed here)

DIRECTIVE:

(f%l Figure 4-2. Sample Screen for Modifying a File
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STATUS REGION

The status region of the screen is that area at the top of N
the screen that shows the status of the file. 7N

When you are creating a file, the information displayed in
the status region is: the current position of the left margin
and the current line number (as shown in Figure 4-1).

When you are editing a file, the information displayed is:
e The full pathname of the file you are editing
e The flag MODIFIED (if modified)

e The current position of the left margin (as shown in
Figure 4-2).

TEXT REGION

The text region of the screen is the large area in the middle
of the display where you actually create and modify the text.
The text region is also called the "window." The window is 18
lines long and from 80 to 256 characters wide. (You control the
width of the text with the Window Width directive described later
in this section.) The maximum record length of a file is 256
characters.

When the first 17 lines of a file appear in the window, you
will see at the top of the window a line designated as TOP OF R
FILE. This line is called the control line. You can use this
line to verify that you are at the beginning of the file and to
position the cursor when you want to insert text before the first
line of your file. This line does not appear within your file.

At the bottom of the window is a line of dashes and vertical
bars. This line is called the tab designator line. The position
of the vertical bars indicates the current tab stops. To set
these tab stops, use the Language Type directive or the TAB SET
key. To clear these tab stops, use the TAB CLR or the

CLR/TAB/SET keys. Both operations are described later in this
section.

DIRECTIVE REGION

The directive region is at the bottom of the screen just
under the tab stop designator line. The cursor is positioned
here when you press the HOME key to enter directives to the
Screen Editor. Screen Editor directives are described later in
this section.

Immediately below the directive region is the area where you

can view system messages, both informational and diagnostic, that
relate to the current editing activity.
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Creating a Source Unit

To create a source unit, perform the steps that follow.
Directives and function keys are described later in this section.

1. Change the working directory to a user volume by
specifying the Change Working Directory command (see the
Commands manual) or by using the CWD form.

2. Call the Screen Editor (see "Loading the Screen Editor"
earlier in this section).

3. Enter the source unit text.

4. Make changes, if necessary, by entering the appropriate
directives, by using the function keys or the labeled
keys, or by typing over existing text.

5. Write the contents of the buffer to a file by using the
Write directive.

6. Exit from the Screen Editor by entering the Quit
directive.

You can use tab stops when creating a file (that is, with the
TAB SET labeled key or LANGUAGE TYPE directive). Tab characters
convert to the appropriate number of space characters according
to the tab stops, and are not present in the file. When an
existing file that contains tab characters is modified, the tab
characters are converted to spaces.

Changing an Existing Source Unit

When you read an existing file, any ASCII non-printable
characters are converted to dots (hexadecimal value 2E). If the
file contains any 8-bit ASCII extended characters (hexadecimal 80
through FF) and your terminal doesn't support 8-bit operation,
the 8th bit is folded and the character is displayed as a 7-bit
character. To change an existing source unit, perform the steps
that follow. (You can change a source unit that was created
using the Line Editor with the Screen Editor.) Directives and
function keys are described later in this section.

1. Change the working directory to a user volume by
specifying the Change Working Directory command (see the
Commands manual) or by using the CWD form.

2. Call the Screen Editor (see "Loading the Screen Editor"
earlier in this section) optionally specifying the
pathname of the source file you wish to modify.

3. If you did not specify a file pathname when you called

the Screen Editor, use the Read directive to read into
the buffer the source unit you wish to edit.
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4. Use the appropriate Screen Editor directives, function
keys, and labeled keys or simply type over existing text

to modify the source unit. ~

5. Write the contents of the buffer to the file from which \
the lines were read or to a different file by using the
Write directive.

6. Exit from the Screen Editor using the Quit directive.

Interrupting Screen Editor Processing

You can interrupt Screen Editor processing by either:
e Entering the Quit directive.

Entering the Quit directive is the preferred way to
terminate processing. If no modified buffer exists (i.e.,
the user has not changed a line in the file, or has not
written a newly created file), then the Screen Editor
terminates when the Quit directive is entered. If a
modified buffer exists, then a question "Modified buffer
exists. Do you still wish to quit? (Answer yes or no.)"
is displayed and you make a choice (yes = terminate; no =
resume). Thus, the system does not process the Quit
directive, but the Screen Editor does in a very specific
way, as described here.

e Pressing the INTERRUPT or BREAK key on your terminal.

e Entering ACABgroup-id on the operator terminal, where
group—-id is the two-character task group name of the group
containing the Screen Editor task.

A **BREAK** message is displayed on the 25th line of your
terminal when the system interrupts the Screen Editor. Before
the break message can be responded to, it must be acknowledged by
pressing the TRANSMIT key. Pressing TRANSMIT clears line 25 of
your terminal. At this point, there are four actions you can
take:

1. Enter any user command found in the Commands manual.

2. Enter the Start (SR) command. The Screen Editor resumes
processing as if it had not been interrupted. All of the
changes to the file you were editing at the time of the
interrupt are intact.

3. Enter the Unwind (UW) command. The Screen Editor
terminates processing and the system returns to the
command level. None of the changes made to the file
since the last write directive are saved.

Using UW causes the Screen Editor to terminate P
unconditionally. \
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4. Enter the New Process (NEW PROC) command. The current
task group is aborted and then restarted using the same
arguments specified when you logged in. None of the
changes you made to the file since the last write
directive are saved.

ENTERING SCREEN EDITOR DIRECTIVES

To enter any of the Screen Editor directives, press the HOME
key to position the cursor in the directive region of the
screen. See the description of the HOME key later in this
section under "Labeled Keys." After entering the directive and
its arguments (if any), press the RETURN key to execute the
directive.

If you have entered a directive line and you decide not to
use the directive before you press the RETURN key, you can cancel
the directive by pressing the Cursor Up (1) key. (This key is
described in detail later in this section.) The cursor is placed
in the text region at the location on which the cursor was
positioned before you pressed the HOME key.

Screen Editor Directive Format Conventions

Most Screen Editor directives consist of only a directive
name, a directive name preceded by one or two line numbers, a
directive name optionally preceded by one or two line numbers and
followed by text, or only a line number. You cannot specify a
directive line longer than 70 characters. You can specify only
one directive on a line. Directive formats are:

FORMAT 1:

line_number
FORMAT 2:
dirname
FORMAT 3:
line_number  dirname
FORMAT 4:
line_number ,line_number  dirname
FORMAT 5:
dirname text

FORMAT 6:

line_number dirname text
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FORMAT 7:
line_number rline number dirname text

NOTES

1. If a directive includes text, you must leave
at least one space between the directive name
and the text.

2. If you specify two line numbers in a directive
line, separate them by a comma (,); do not use
any spaces.

You can locate each line in the buffer by entering a decimal
number that indicates the file-relative position of the line
within the buffer. The first line in the buffer is line 1;
subsequent lines are numbered sequentially in ascending order.

Screen Editor directives can cause lines to be added to or
deleted from the buffer. Each time this occurs, all succeeding
lines are renumbered. For example, if line 5 is deleted, line 6
becomes 5, and each subsequent line number is decremented by 1.

If you specify a line that is not in the buffer, an error
message is displayed.

BLOCK DESCRIPTION

SCORPEO provides a set of block-related functions to move
collections of data within a file and to extract collections of
data from a file. The Block function key defines a "block," or
subset of the buffer on which some action will be performed.
Function keys are used to define blocks, and subsequently to
move, copy, or delete them. Blocks can also be written to
external files.

You define a block by positioning the cursor on the desired
starting position and pressing the Block function key. Next, you
position the cursor on the ending position and again press the
Block function key. It is not necessary to set the starting
position of the block first. The starting block position is
always considered to be the block definition closer to the
beginning of the buffer. The ending block position is always
considered to be the block definition closer to the end (last
line) of the buffer.

A block is defined by its location; i.e., the line and column
numbers of its starting and ending points. For example, if you
define a block beginning in line 1, column 1, and ending in line
10, column 80, and then you delete lines 5 through 10, the
resulting block begins at line 1, column 1, and ends at the old
line 16 (now the new line 10).
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Once you define a block, it can be acted upon. You perform
actions on a block using the Move Block, Copy Block, Erase Block,
and Delete Block function keys, and the Write Block and Change
Block directives.
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