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PREFACE

This manual describes the OS/78 Operating System for the DECstation 78 Minicomputer system.

Chapter 1 briefly describes the system and the contents of the software provided on the master diskettes. The basic
instructions on how to use the OS/78 Operating System are contained in Chapter 2. This chapter should be read in
its entirety prior to using OS/78 to gain familiarity with the operating characteristics and features of the system.
The commands that direct computer operations are given in alphabetical order in Chapter 3.

The OS/78 Editor, a program that provides the facility for creating and modifying ASCII source files, is described in
Chapter 4. PALS, a symbolic assembler, is described in Chapter 5. The two high-level programming languages,
BASIC and FORTRAN IV, that tun under OS/78 are described in Chapters 6 and 7, respectively. Chapter 8 describes
BATCH, and Chapter 9 contains information on changing and correcting programs using ODT (Octal Debugging
Technique).

For advanced users, information on the use of device handlers, the User Service Routine, and the Command Decoder
is contained in the appendices. Also included in the appendices are useful mathematical multiplication and division
subroutines as well as an alphabetical summary of all OS/78 error messages.

Related handbooks and manuals that will be helpful to the OS/78 user are as follows:

Introduction to Programming (DEC-08-XINPA-A-D)

0S/8 Handbook (DEC-S8-OSHBA-A-D)

0S/8 Software Support Manual (DEC-S8-OSSMB-A-D)
DECstation/ 78 User’s Guide (EK-VTX-78-TM-0OP-001)
DECstation/78 Maintenance Manual (EK-VTX-78-TM-001)

XV






CHAPTER 1
INTRODUCTION TO OS/78

The OS/78 operating system is a practical and reliable operating system designed for the DECstation 78 Minicom-
puter system. The operating system permits the use of the VT-52 video terminal, dual-drive floppy disk system,
either an LA78 or LQP78 line Printer, and all available memory up to 16K. In addition, two auxiliary terminals and
a second pair of floppy disks can be supported by the system. OS/78 offers a versatile set of keyboard commands
that supervise a comprehensive library of system programs. These programs allow you to develop programs using
PALS assembly language, BASIC and FORTRAN IV. A BATCH stream processor is also included, providing batch-
mode (unattended) system operation. This chapter briefly describes both the DECstation 78 Minicomputer and the
0S/78 software.

1.1 DECSTATION 78 MINICOMPUTER SYSTEM
The DECstation 78 Minicomputer system consists of four units:

a terminal,

the dual disk drives,

the central processor, and
the main memory.

N

In addition, a line printer (either an LA78 or LQP78), a second pair of disk drives, and up to two auxiliary terminals
can be supported, through the serial asynchronous interface ports. These ports are suitable for primary and sec-
ondary communications applications, terminals, and the attachment of a variety of devices.

The console terminal provides the means for interacting with or “talking” to the computer. It serves as the primary
source of 0S/78 command inputs.

The dual-disk drives include two disk drives that allow the use of flexible disks called diskettes or floppy disks. The
diskettes perform two functions:

1. The OS/78 software that allows the computer system to be run is prerecorded on them.
2. They provide space to store programs and files that have been created.

The central processor unit (CPU) is located within the terminal. It is the “heart” of the computer system. The CPU
executes instructions from main memory and controls all peripheral devices.

The main memory is the main storage area in the computer from which instructions are fetched and executed, and
in which data may be stored and manipulated.

For more information on the DECstation 78 Minicomputer System, refer to the DECstation 78 User’s Guide.

1.2 0S/78 SOFTWARE

OS/78 can run programs written in three languages: PAL8 Assembly Language, BASIC, and FORTRAN IV. The
manipulation of program source and data files is done by typing in the OS/78 commands at the terminal. The soft-
ware to do this is provided on the two master diskettes. Only one of the two diskettes is used (in the left-hand
drive) as a system device. This leaves the right-hand drive free for using blank diskettes to store programs and data.
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Diskette 1 contains the following Commonly Used System Programs (CUSPS) or Program Names:

ABSLDR.SV CCL.SV
DIRECT.SV PIP.SV
PAL8.SV SRCCOM.SV
CREF.SV RXCOPY .SV
FOTP.SV BATCH.SV
EDIT.SV BASIC.SV
BITMAP.SV BLOAD.SV
SET.SV BASIC.AF
BCOMP.SV BASIC.FF
BRTS.SV

BASIC.SF

RESEQ.BA

HELP.SV

HELP.HL

In addition, there are several demonstration programs on Diskette 1 that begin with the name “DEMO”. These
programs are discussed in Section 2.3 of Chapter 2.

Diskette 2 contains the following Commonly Used System Programs (CUSPS) or Program Names:

PIP.SV CCL.SV
DIRECT.SV EDIT.SV
FOTP.SV F4. SV
BATCH.SV PASS20.8V
PASS2.SV RALF.SV
PASS3.SV FRTS.SV
LOAD.SV RXCOPY .SV
FORLIB.RL SET.SV
HELP.SV ABSLDR.SV
HELP HL

Essentially, the PAL8 assembler, BASIC, and utility programs are located on Diskette 1, while the FORTRAN IV
system programs are located on Diskette 2. It is not necessary to know the meaning of these program names since
they are automatically called up when required by 0S/78.
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CHAPTER 2
GETTING ON THE AIR

This chapter provides the basic information needed to use the OS/78 operating system. You should read the entire
chapter prior to using the system to become familiar with the features and capabilities of OS/78.

2.1 STARTING THE SYSTEM

2.1.1 Loading the Diskettes
The diskettes that contain the system programs are loaded by simply sliding them, label side up, into the open drive
slots. The system diskette is loaded into Drive 0, which is the left-hand slot.

After insertion, close the door; the latch will “click” when the door is closed properly. Open the doors by pinching
the door latch between your thumb and index finger.

Since the diskette is thin and flexible, exercise caution when handling and storing it. Hold it by the edges and do
not touch the exposed portions that show through the protective cover. Also, use only felt-tip pens when writing on
diskette labels. Store them in a dust-free area, and do not expose them to magnetic devices, direct sunlight, heat, or
humidity.

NOTE
The system diskette may be placed in Drive 1 and used
there, if necessary.

2.1.2 Calling the Keyboard Monitor

Once a system diskette is properly loaded into Drive 0, the OS/78 Monitor is called by pressing the START button
on the right-hand side of the console. After a brief pause to read in the OS/78 Monitor, an OS/78 command
summary is displayed on the terminal. The system will then display a dot (.) on the terminal screen. The dot
means that OS/78 is ready to accept a command. You can now type any 0S/78 command.

2.1.3 Using the Keyboard

The keyboard on the terminal allows data to be entered into the computer. Most of the keyboard is identical to a
typewriter keyboard. Unlike a typewriter, pressing a key does not automatically display a character on the key-
board screen. Pressing a key causes the character selected to be sent to the Central Processing Unit (CPU). The
program running would normally then transmit this character back to the terminal, thereby displaying it. Con-
sequently, typing a character will have no effect if OS/78 is not running, or if 0S/78 is busy running a program that
is not waiting for input from the keyboard.

Certain keys have special functions when used in OS/78 commands. They are as follows:

RETURN key

This key is used to terminate OS/78 command lines, Editor command lines, program statements, and responses to
program input queries.

DELETE key
This key is used to correct typing errors made while entering Editor command lines, Monitor command lines, and

program statements.
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LINE FEED key

This key is used while entering Monitor command lines. It causes the Monitor to display the command line as it has
been entered so far as a convenience check.

CTRL keys

This key is always used in combination with another key. The CTRL key is held down while the other key is
pressed. In this manual, these combinations are shown by using a slash (/) between CTRL and the other key such as
CTRL/U, CTRL/C. The effect of these combinations is as follows:

CTRL/C Terminates execution of the currently active program, if any, and returns control to the Monitor.
It also returns control from a BASIC program to the BASIC editor.

CTRL/O Stops the display of characters on the screen.

CTRL/S Suspends terminal output of a program or monitor command but does not terminate the
program or command.

CTRL/Q Resumes the terminal output that was suspended by CTRL/S.

CTRL/U Deletes a line typed to the Monitor or Editor.

The CTRL key commands require no terminator; the system performs the function as soon as you type the
command.

ESCape key

This key performs certain functions when using the OS/78 Editor and running FORTRAN IV and PALS programs.
The function of this key is described in those sections where its use is applicable.

2.1.4 Typing Convention and Symbology

One convention will be used throughout this manual to indicate what the system will display and what you should
type. Anything that is not underlined must be entered (typed-in) through the keyboard. Everything that the system
displays will be underlined. For example:

LJDATE
NONE

*

In this example, the system displays the monitor dot, you type DATE (and then press the RETURN key). The
system displays NONE, and returns to the MOnitor dot (.).

The following keyboard characters will be designated by symbols to indicate specific operations that should be
performed when using OS/78. They are as follows:

Key Symbol Function
LINE FEED Perform a line feed
TAB Skip up to eight spaces
ESC ESC Performs special functions when using
PALS8, FORTRAN and the OS/78 Editor
DELETE DEL Delete a character

NOTE
In this manual all command and input lines are followed
by a carriage return (pressing the RETURN key) unless
otherwise specified by using one of the above symbols.
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2.2 MAKING A BACKUP COPY
It is important that a backup copy be made of the master diskettes.

NOTE
The master diskettes should never be used for running
the system or altered in any way.

Make a backup copy by using the following procedure.

—

Place the master diskette in Drive 0, the left-hand slot, and a blank diskette in Drive 1.

Start the system by pressing the START button.

3. Inresponse to the monitor dot (.), type the DUPLICATE command followed by a carriage return (pressing
the RETURN key) as follows:

[

SOUFL RXAL$<RXAO?

The system will duplicate the contents of the diskette in Drive O onto the diskette in Drive 1, and when
completed, will return to the Monitor dot.

Remove both diskettes and label the diskette taken from Drive 1 with the appropriate markings.
Repeat Steps 1 through 4 for the second master diskette.

Store the master diskettes in a safe place.

Choose one of the copies of the two system diskettes and place it into Drive 0. This diskette will be the
system diskette.

8. Push the START button and you are ready to use OS/78.

Now s

2.3 DEMONSTRATION PROGRAMS

A series of programs are provided on Diskette 1 to demonstrate some system capabilities of OS/78. These programs
are run via a self-explanatory batch stream. To initiate this demonstration, start the system and type the following
in response to the Monitor’s dot (.):

+SUBMIT DEMO/H
The batch stream controlling the demonstration repeats it every three minutes until a CTRL/C is typed.
When the Monitor dot appears, type

LSET TTY ARROW
LSET TTY NO ESC

These commands restore OS/78 to its state prior to the demonstration. Once you become familiar with the system,
you may wish to remove the files comprising the demonstration to make room for other programs. To do so, type

SIREL DEMO?T X
2.4 NAMING DEVICES AND FILES
2.4.1 Devices

Each device on the system must be referred to by name. The device names that are recognized by the system are
as follows:
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DSK Default output device; usually same as SYS

SYS The diskette inserted in Drive O, upon which the system programs reside.
RXAO The diskette inserted in Drive O

RXAl The diskette inserted in Drive 1

RXA2 The diskette inserted in Drive 2

RXA3 The diskette inserted in Drive 3

TTY Keyboard/screen
LPT Line printer
LQP Letter quality printer

SLU2 Serial port #2
SLU3 Serial port #3
BAT Batch handler

Each device on the system is recognized by the permanent device name given above and which is built into the
system. However, a particular name can be given to a device called a user-defined device name by using the
ASSIGN command. For example,

SASSTIGN RXAL FLACE

causes all future references to PLACE to address the device RXAl. More than one user-defined device name can be
active at a time. The DEASSIGN command causes OS/78 to eliminate any user-defined device names. Also, all
such user-assigned names are lost when restarting OS/78 with the START button.

2.4.2 File Names and Extensions

When referring to a diskette, the system will usually expect a file to be specified. Files are referenced symbolically
by a name of up to six alphanumeric characters followed, optionally, by a period and an extension of up to two
alphanumeric characters. The extension to a file name is generally used as an aid for remembering the format of a
file. Some commonly used extensions are given in Table 2-1 and Appendix E.

In most cases, conformance should be maintained to the standard file name extensions established for OS/78. If

an extension is not specified for an output file, some system programs append assumed extensions. Where an exten-
sion for an input file is not specified, the system searches for that file name with the default extension. Failing to
find such a file, a search is then done for the original file without an extension. For example, if PROG were
specified as an input file to PALS the assembler for the OS/78 Operating System, the system would first look for
the file PROG.PA (since .PA is the standard extension for PALS input files). If PROG.PA were not found, the
system would try to find the file PROG (with no extension). As not all system programs utilize default extensions,
refer to Table 2-1 and the individual system programs for details.

Some programs also accept the characters * and ? in file names. They are called wild-card characters. These char-
acters have special meanings to the programs involved. The use of these characters is described in detail in
Section 2.5.6.

Since files are the basic units of the OS/78 system, an understanding of files and their structure is helpful when using
08/78. A description of files and file-structured devices is given in Section 2.8. This section can be skipped since

it is not necessary for properly operating the OS/78 system, but does give an insight into what is happening in the
system.

2.5 ENTERING MONITOR COMMANDS

0S/78 operating system commands are entered at the terminal in response to the dot printed by the Monitor.
Pressing the RETURN key initiates execution of the entered command. Some commands require a particular format
to distinguish between input and output files or to name certain devices. Any errors that are made while utilizing

these commands result in an error message being displayed by the Monitor. Error messages are summarized in
Appendix G.
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Table 2-1 0S/78 Assumed Extensions

Extension Meaning

.BA BASIC source file (default extension for a BASIC input file).

.BI Batch input file (input for BATCH).

.BN Absolute binary file (default extension for ABSLDR and BITMAP input files; also used as
default extension for PALS binary output file).

CM Command file.

.DI Directory listing file.

.FT FORTRAN language source file (default extension for FORTRAN input files).

.LD FORTRAN load module file (default assumed by run-time system, FORTRAN IV loader).

LS | Assembly listing output file (default extension for PALS).

MP File containing a loading map (used by the Linking Loader, MAP command).

PA PALS source file.

.RA RALF assembly language file (FORTRAN IV).

.RL Relocatable binary file (default extension for a Linking Loader input file).

SV Memory image file (SAVE file); default for the R, RUN, SAVE, and GET commands.

T™M Temporary file generated by system.

0S/78 commands and the abbreviated forms for each command are summarized at the end of this chapter. Greater
detail on each command is given in Chapter 3.

2.5.1 0S/78 Command Format
An 0S/78 command is usually made up of the following parts:

a command word or words,

a list of output devices and files,
a left-angle bracket (<),

a list of input devices and files,
a series of options, and

the RETURN or ESCape key.

(AN SRS I S e

Parts 2 through 5 above are called the command parameters because they supply information concerning the
devices and files that are affected by the command.

The general format for a command may thus be expressed as follows:

.COMMAND dev:outfil.ex<dev:infil .ex/options (terminator)
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where COMMAND is any OS/78 command. Both the input and output specifications consist of a device, a file
name, and a file name extension. For each input specification given without explicitly naming a device, the device
associated with the previous input specification is assumed. If no device has been given for the first input specifica-
tion, then DSK: is assumed. Output specifications also consist of a device, a file name, and a file name extension.
Output specifications are optional. If no output device is given, then DSK: is assumed; if no file name is given,
then any or all the files on the designated device are assumed, the exact action depending on the command.

The output specification is to the left of the left-angle bracket (<) and the input specification is to the right of the
bracket. Many options can be stipulated with commands to perform various operations in a simpler way; these are
discussed in Section 2.5.4. The command line terminator is usually a carriage return (pressing the RETURN key)
that causes the system to begin execution of the command. In some cases, the ESCape key is used, and its use will
be explained where applicable.

The command word and parameters in each command must obey the following rules:

1. The command word or words may be abbreviated only as indicated in Table 2-3 or in Chapter 3.

2. No command may have more than three output devices or files, and these must be separated by commas.
Some commands such as COPY and DIRECT may have no more than one output specification.

3. The left-angle bracket (<) may be omitted if no output devices or files are specified.

4. In general, no command may have more than nine input devices or files, separated by commas. DIRECT
and COPY commands are limited to five input devices or files.

5. The file name may not contain more than six characters; the extension may not contain more than two
characters.

6. In a command line, the device name is followed by a colon (:), and is always separated from any file name
by a colon.

For example, the command line
SJOTR RXALS/ZE

when executed by pressing the RETURN key, displays the directory of RXA1 on the terminal screen. The E option
also causes the system to display any empty files in the order that they are located on the diskette.

The command line

LCORPY RXAQIZRXALIARITH.FAYMULT .FAYDIVIDE (FA
when executed, transfers the specified input files ARITH.PA, MULT.PA and DIVIDE.PA from RXA1 onto RXAO.
Commands also can be simplified by the use of defaults. The use of defaults is explained in Section 2.6.

2.5.2 Incorrect Commands
If you enter an incorrect command line and then press RETURN, one of the following results will occur:

1. If the command is not recognized, the system will respond with a question mark and a dot, and then wait
for you to enter a correct command.

2. If the command is recognized, execution will begin immediately. If an error is noted in the command line,
press CTRL/C as soon as possible to terminate the action and return control to the Monitor. Depending
upon the type of command and the files involved, this may or may not prevent execution.

Execution of an incorrect command can destroy important files if it occurs when using the following
commands:

COPY SAVE SQUISH DELETE ZERO
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In fact, the error may actually destroy part of the software. Therefore, be extremely careful when using
these commands. Any specific cautions that should be exercised when using these commands are fully
described in the command chapter (Chapter 3). Always be sure that a back-up copy of the system diskette
has been made, along with and all other important files that may have been created (Section 2.2).

Section 2.5.3 describes how to correct any errors that have been made in the command line prior to executing the
command.

2.5.3 Correcting Errors

Until the RETURN key is pressed, the command line will not be processed by the system. Therefore, the command
line is still available for correction. Always check the command lines before pressing the RETURN key since a line
with errors may cause undesirable results.

To correct typing mistakes, use the DELETE key. This key erases the last character typed. Successive DELETEs
each cause one more character to be erased. The correct character or characters can then be typed.

A command line may be deleted completely before it is entered by typing CTRL/U (produced by holding down the
CTRL key and pressing the U key). This echoes as “U and returns control to the Monitor without processing the
current line. The Monitor dot (.) indicates that the system is ready to accept a new command. The command line
can then be retyped. Use the LINE FEED key to verify the contents of a command that is in the process of being
entered, that is, whatever has been entered in the command line thus far will be displayed.

2.5.4 Using Input/Output Options

In addition to output and input files that are specified in the command line, there are various options that can be
typed in to perform certain functions. Options are either numbers or alphanumeric characters. Numbers used as
options are generally contained in the command line with the equal sign (=) or square brackets ([]) construction.
The alphanumeric option characters are set off from the I/O specifications by the slash (/) character for single
character options, and parentheses for a string of single characters. The usage of the slash, parentheses, equal sign,
and square brackets is explained below. In addition, a series of switch options known as CCL options are available
for use in the command line.

Equal Sign Construction — An equal sign (=) followed by an octal number may occur only once in a command line

and must be followed by a separator character (comma or left-angle bracket), other options, or a line terminator
{(RETURN or ESCape). For example,

SOIRECT 8Y81=3
will list the directory of the diskette in Drive O on the screen in three columns.

Slash Construction — A single alphanumeric character is preceded by a slash and can occur anywhere in the com-
mand line (even in the middle of a file name) although the usual position is at the end of the line. For example,

LCOF‘Y REXALISECOND EXCRXAQIFIRST EX/T
means the same as
;COF‘Y RAXAGLISECOND EX/TERXAQIFIRSTEX

The option /T instructs the Monitor to assign the current date to the output file.
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Parentheses Construction — When two or more letter options are used, they may be grouped together inside
parentheses. This construction is also valid anywhere in the command line. For example,

LCORY RXALIOUTFUTLEXSSYSTINFUTLJEX(QT)
means the same as

LCOPY RXALIOUTFUT JEXSSYSEINFUTWEXZQ/T
Square Bracket Construction — The square bracket construction can only occur immediately after an output file
name and consists of an open square bracket, a decimal number between 1 and 255, and a close square bracket. The

square bracket construction is generally only used when necessary to optimize file storage.

This construction is used to provide an upper limit on the number of blocks (256 words per block) to be contained
in the output file in order to allow the system to optimize file storage. For example,

AL BINARYD1I9ILISTINGL2001<80URCE
The output files are a file named BINARY on device DSK: having a maximum length of 19 blocks, and a file named
LISTIN (only six characters are significant) on the device DSK: with a maximum length of 200 blocks. The input
file is SOURCE on device DSK.
CCL Options — This family of options is of the form

-eX
where ex is one of the options specified in Table 2-2.
In the following example, typing

LJPAL TEST-T

will assemble TEST.PA, store the resulting binary program in TEST.BN on DSK, and display the program listing
on the terminal.

2.5.5 Remembering Previous Arguments

A feature of the system is that it remembers arguments used by the commands COMPILE, CREATE, LOAD, PAL,
EDIT, and EXECUTE, and can use these arguments in other commands. The remembrance for the EDIT command
is located in a separate area from the others. Each time these commands are executed, the command with its argu-
ment is remembered in a temporary file. Therefore, the file name used last can be recalled for the next command
without again specifying the arguments. If, for example, the EXECUTE command

SEXECUTE TEST1.FA
was entered previously, compilation of TEST.PA would be accomplished by simply typing

JCOMPILE

These commands do not remember arguments typed on previous days.
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Table 2-2 CCL Options

Option Meaning
-L Send output to LPT.
-LS Generate a listing file (used with the COMPILE, EXECUTE, and PAL commands). The listing

file is written onto SYS: if no output device is specified and is given a .LS extension. The listing
file name is the same as the file name that immediately preceded the CCL -LS option.

-MP Generate a memory map (used with the COMPILE, EXECUTE, and PAL commands).
-NB Do not create a binary file (used with the COMPILE, EXECUTE, and PAL commands).
-T Send output to terminal.

For example, typing
SOTR~L

will list the directory of the system device on the device named LPT.

-PA Selects the PAL8 compiler when the files extension does not determine it (used with the
COMPILE and EXECUTE commands).

-FT Selects the FORTRAN IV compiler when the file extension does not determine it (used with the
COMPILE and EXECUTE commands).

2.5.6 Using Wildcards
Certain commands allow wildcards in file name specifications. These commands are COPY, DELETE, DIRECT,
LIST, RENAME, and TYPE.

Wildcards allow a file name or the extension in a command to be replaced totally with an asterisk or partially with a
question mark to designate certain file names or extensions. The wild characters are particularly useful when doing
multiple file transfers. The asterisk is used as a wild field to designate the entire file name or extension. This is
illustrated in the following examples:

TEST1.* All files with the name TEST1 and any extension.
* BN All files with a BN extension and any file name.
* X All files (except when used with the DELETE command).

The question mark is used as a wildcard character to designate part of the file name or extension. A question mark
is used for each unspecified character that is to be matched. For example, PR?? matches all files beginning with
PR that are two to four characters long. Other examples are as follows:

TEST2.B?  All files with the name TEST2 and any extension beginning with B.

TES??.PA  All files with a PA extension and any file name from three to five characters long beginning
with TES.

7" All files with file names of two characters or less.

The asterisk and the question mark can be specified together in the same command line:

777.* All files with file names of three characters or less.
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A specification may not contain embedded *’s. For example, A*B.* is an illegal specification and will produce the
following message:

TLLEGAL X

If an * or ? is included in a command other than COPY, DELETE, DIRECT, LIST, RENAME, or TYPE, the
following message appears:

TLLEGAL % OR 7

2.5.6.1 Wildcard Input File Specifications — This section describes wildcards when specifying input files.

For example, to display the directory entries for all files on RXA1 with file names from two to four characters long
and beginning with PR, type

SOTR RXALIFR??, X
To display entries for all files on RXAO with extensions ending with R, type
SJOTR RXAOQ DK PR

The following is a list of other illegal wildcards:

A* BD Illegal because the asterisk should replace the entire file name or extension
ABC.*D

.BA Illegal because the file name cannot be omitted; it must be specified in some form.
RXA?:C.BA Illegal because wildcards may not be used in device names.

2.5.6.2 Wildcard Output File Specifications — This section describes the use of wildcards when specifying output
files.

The wildcard asterisk may be used in output files, but the question mark is illegal. If no file name is specified, then
* * is assumed.

For example,

SOEL K BNXLFA
islegal. This command deletes any file with a .BN extension if the file and a .PA extension exist.
Another example would be

SCORY RXALIXK.BRESYSIX.FA

where all files with a .PA extension would be copied from the system device onto RXA1, having the same file name
but given a .BK extension.

The question mark may not be used in output file entries. For example,
SCOFY RXALINEW.??C0LI, BA

is not allowed.

2-10



Getting on the Air

Greater detail on using wildcards is given in the OS/8 Handbook.

Wildcards, when used with the COPY and DELETE commands, is an extremely powerful feature, but is capable of
destroying needed files if not used carefully. Therefore, the following two steps are recommended:

1. Keep a backup copy of the system diskette and all other important files

2. Use the /Q option when running COPY or DELETE with wildcards. This allows you to decide what to
do with each file involved before it is acted upon by the system. Type Y to allow the operation, N to
disallow it.

2.5.7 Indirect Commands (@ Construction)

When many file names and options are to be included in a single command, they can be put into a file and thus

need not be typed each time they are required. This is done by using the @ file construction, which may appear

anywhere within the argument (file and option list) portion of a command. The @ construction is of the form
@dev:file.ex

If dev: is omitted, DSK: is assumed. The word file must be a file name. If the extension is omitted, .CM is assumed.

Indirect command files are not permitted in the following commands:

ASSIGN RUN
DEASSIGN SAVE
GET ODT
START DATE
R

The information in the specified file is then put into the command string to replace the characters @dev:file.ex.
For example, if a file FLIST.CM is created using the Editor, and contains the string

FILEB,FILEC/L,FILED
then the command
SCOMFILE FILEAyFILERyFILEC/LyFILEDFILEZ
could be replaced by the command
SCOMPILE FILEAs@FLIST FILEZ
Carriage returns and line feeds within the file are ignored, but nulls are not; the nulls signify end-of-line. Command
files may not exceed one block in length. If a command line is more than 512 characters in length, the following

message is printed:

COMMANI LINE OVERFLOW

The construction @dev:file.ex may not be immediately followed by a letter or digit (it would be absorbed as part
of the .ex). The @dev:file.ex may be followed by an apostrophe (*) which would then be ignored.

2.5.8 Asterisk (*)

Under certain conditions, OS/78 may display an asterisk. This is a function of a special program called Command
Decoder, and signifies a request to enter another list of files for the current system command. Except in cases
where its application is specifically described, just type CTRL/C in response to the asterisk to return to the 0S/78
Monitor. The Command Decoder is described in Appendix D.
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2.6 USING DEFAULTS

The amount of typing necessary for entering commands may be reduced by taking advantage of the default ability
of the system. A default is a command parameter that when not typed is assumed by the system. Defaults are
generally used to avoid typing device names.

1. The general default device assumed by the Monitor is DSK: (usually equivalent to SYS: or RXAO:), the
diskette in Drive 0.

2. For all output files and input files, the default device is DSK:. For example, the following two file
descriptions mean the same to the Monitor:

Command FILEA.AB,FILEB.CD<FILEC.EF
Command DSK:FILEA AB,DSK:FILEB.CD<DSK:FILEC.EF

3. When a device name is explicitly given for an input file, any additional input files will default to the last
explicit device name:

Command TTY:<FILEA, FILEB, RXA1:FILEC, FILED
Command TTY:<DSK:FILEA DSK:FILEB,RXA1.FILEC,RXAL:FILED

In this description,

FILEA was assumed to be on DSK: because it was the first input file.

FILEB was assumed to be on DSK: because the preceding file (FILEA) was on DSK: (same as
RXAO:).

FILEC was stated to be on RXAl:.

FILED was assumed to be on RXAl: because the preceding file (FILEC) was on RXAL:.

4. Some of the individual commands assume special default devices. The DIRECT and TYPE commands
assume the terminal as the output device. The following command line will display the directory of the
diskette inserted in Drive 1 on the terminal screen.

SOITRECT RXAL:

Note that the left-angle bracket is not needed in the above command line because no output files are
specified. However, commands such as CREF (cross reference program) and LIST default to the LPT.
Thus, if a LPT is not available, the output of the CREF command must be sent to a file or to the
terminal (using the CCL option-T). Specific cases and use of options are discussed in Chapter 3.

2.7 WHERE TO GET MORE INFORMATION

Many times more information is desired such as the function of certain commands, their format, and the particular
options that can be used with them. A file named HELP.HL is available to provide this information. The informa-
tion will be displayed on the terminal by using the HELP command and giving the command name for which
information is desired as an argument. For example,

SHELF COMFARE
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will display the following information on the terminal:
SRCCOM. 8V

CALLING COMMANDE?

LLOMPAR DEVIOUTFILE .FADEVIINFILEL FASTIEVIINFILER.FA

SCOMPAR QUTFILEFACINFILEL PA INFILEZJFA /FILES ON DSK
SBWITCHESS

/B COMFARE BLANK LINES

ZC DON'T COMPARE (SLASHED) COMMENTS

/8 DONST COMPARE TARS ARD SFACES

e CONVERT TARS TO SFACES ON QUTFUT

IX DON'T COMPARE OR FRINT COMMENTS

ERRORS S

Y INSUFFICIENT CORE

1 INFUT ERROR FILE 1L (OR LESS THAN 2 INFUT FILES)
a2 INFUT ERROR FILE 2

3 QUTFUT FILE TOD LARGE

T4 QUTEUT ERROR

T3 CAN'T OFEN OQUTPUT FILE

If a line printer is attached to the system you can get a hard copy printout by outputting the desired HELP text to
the line printer as follows:

JHELF LFTIi<FALyCOMFARE
or (by using the CCL option -L)
+HEILLF FAL » COMPARE-L
The HELP files for PAL and COMPARE will be printed on the line printer.

2.8 FILES AND FILE-STRUCTURED DEVICES
Files are basic units of the 0S/78 system, and an understanding of file structure is helpful for its use. A file is any
collection of data to be treated as a unit. The format of this data is unimportant; for example, OS/78 can manipu-

late several standard formats, including ASCII files, binary files, and memory image files. The important considera-
tion is that the data forms a single unit within the system.

2.8.1 File-Structured Devices

A file-structured device is one that can be logically divided into a number of 256-word blocks and has the ability
to read and write from any desired block. Diskettes are file-structured devices but a terminal is not. Currently,
a diskette is the only file-structured device supported by OS/78.

All OS/78 file-structured devices must be logically divided into these 256-word blocks. Hence, 256 words is con-
sidered the standard OS/78 block size. A given file consists of one or more sequential blocks of 256 words each

(consecutively numbered). A minimum of one block per file is required, although a single file could occupy all of
the blocks on a device.

0S/78 blocks are conventionally given in octal. File lengths (number of blocks per file) are conventionally given in
decimal.
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2.8.2 File Directories

To maintain records of the files on a device, blocks 1 through 6 are reserved for the file directory of that device.
Thus, file structured devices are also called directory devices. Block zero is unused, except on the system device,
in which case it contains the system bootstrap, a program that reads in the OS/78 Monitor.

Entries in this directory inform the system of the name, size, and location of each file, including all empty files and
the tentative output file, if one exists. Six blocks are always allocated, though all are not necessarily active at any
given time.

2.8.3 File Types
Three types of files exist in the OS/78 system:

1. Empty File
An empty file is a contiguous area of unused blocks. Empty files are created when permanent files are
deleted, or when the ZERO command is used.

2. Tentative File
A tentative file is a file that is open to accept output and has not yet been closed. Only one tentative file
can be open on any single device at one time. Tentative files never appear in directory listings.

3. Permanent File
A permanent file is a file that has been given a fixed size and is no longer expandable. A tentative file
becomes permanent when it is closed.

To further understand file types, consider what occurs when a file is created. Normally, in creating a tentative file,
the system first locates the largest empty file available and creates a tentative file in that space. This establishes the
maximum space into which the file can expand. The user program then writes data into the tentative file. At the
end of the data, the program tells the system to close the tentative file, making it a permanent file. When the file
is closed, whatever space remains at the end of the tentative file is allocated to a new, smaller, empty file.

2.8.4 File Formats
0S/78 and relevant system programs use three standard file formats:

1. ASCII and Binary Files

ASCII files are packed as three 8-bit characters into two words as follows:

WORD 1 CHARACTER 3 CHARACTER 1
(Bits 0 - 3) (Bits 0 - 7)
WORD 2 CHARACTER 3 CHARACTER 2
(Bits 4 - 7) (Bits 0 - 7)
0 3 4 11

2. Memory Image (.SV Format) Files

A memory image file consists of a header block followed by the actual memory image. The header block is tradi-
tionally called the Core Control Block (CCB).

The CCB uses only the first 128 words of the 256 word block reserved for that purpose.
The CCB is a table of information containing the program’s starting address, areas of memory into which the pro-
gram is loaded, and the program’s Job Status Word. (Refer to Section 3.26 for a description of the Job Status

Word.) The CCB is created at the time the program is loaded into memory and is written onto the .SV file by the
SAVE operation.
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When a program is loaded, the Starting Address and Job Status Word are read from the CCB and stored in memory.
The CCB itself is saved in words 200 (octal) through 377 (octal) of block 37 on the system device. It is placed there
by using the GET and RUN commands.

2.9 0S/78 COMMAND SUMMARY
A summary of all OS/78 commands is given in Table 2-3. The table shows the abbreviated form of the command
acceptable to the system, command format, and a brief functional description of each command.

Table 2-3 0S/78 Command Summary

Command

Abbreviated

Format

Function

ASSIGN

AS

.AS permdev user-dev-name

Makes a new user-defined device name
equivalent to the permanent device name.

COMPARE

COMPA

.COMPA dev:output.ex<
dev:filel.ex.dev:file2.ex

Compare two source files line by line and
display all their differences.

COMPILE

COM

.COM file.ex <file.ex/options
or for multiple input files
.COM AB<CD

Produce binary files and/or compilation
listings for specified program files. This
command will chain to either the PALS
assembler or BASIC compilers dependent
upon the filename extension. Under
FORTRAN 1V, only one input file can
be specified.

COoPY

cop

.COPY dev:file.ex <dev:file.ex,...

Transfer files from one OS/78 device to
another. Up to five input files can be
specified.

CREATE

CREA

.CREA file.ex

Open a new file for editing.

CREF

CREF

.CREEF file.ex

Assemble and produce a cross-reference
listing from the source file. Defaults to
LPT, thus the -T option must be used to
output to terminal.

DATE

DA

DA dd-mmm-yy

Enter the date into the system. If no
argument is given, print current date

on terminal or NONE if no date was

specified.

DEASSIGN

DE

.DE

Eliminates all previous user-defined names.

DELETE

DEL

.DEL dev:file.ex,.../options

Delete one or more files. Up to five input
files can be specified, separated by
commas. All files must reside on the
same device.

DIRECT

DIR

.DIR dev:/options

Produce a listing of an 0S/78 device
directory.
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Table 2-3 (Cont.) 0S/78 Command Summary

Command

Abbreviated

Format

Function

DUPLICATE

DUPL

.DUPL outdev:<indev:/options

Reproduce the contents of the input
device onto the output device (floppies
only).

EDIT

ED

ED file
or
.ED file<file

Open an already existing file for editing.
Using the input/output construction
allows a copy of the original file to be
retained, while naming a new output
file.

EXECUTE

EXE

EXE file.ex,file.ex/options
or
.EXE file.ex<file.ex

Produce binary files and/or compilation
listings for the specified program files,
load the binary file, and execute the
program. Using the input/output format
executes the output file while producing
from the input file. Under FORTRAN
IV, only one file can be specified.

GET

GE

.GE dev:file.ex

Load memory image files (.SV format)
into memory from a device.

HELP

HELP

HELP command

Display instructional information on
the specified OS/78 command.

LIST

L1

LI dev:file.ex,...

List the contents of the specified files
on LPT.

LOAD

LO

.LO dev:file.ex

Run one of the OS/78 loaders for either
PALS, BASIC or FORTRAN IV de-
pending upon the extension of the
filename.

MAP

MAP

.MAP dev:file.ex<dev:file.ex

Produce a memory map of the specified
input file.

MEMORY

MEM

.MEM n

Display the number of fields available
or actually being used by 0S/78.

ODT

oD

.0b

Load and start the ODT (Octal De-
bugging Technique) system.

PAL

PAL

PAL dev:file.ex<dev:file.ex

Run the PALS assembler and assemble
the specified source file.

.R file.ex

Load memory image files from the
system device (making it equivalent to

a RUN SYS file.ex command except

that the system scratch area is not
affected) and start it at the starting
address. If .ex is omitted, .SV is assumed.
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Table 2-3 (Cont.) 0S/78 Command Summary

Command

Abbreviated

Format

Function

RENAME

REN

.REN dev:new.ex<dev:old.ex

Change the name of the file from the
input name to the output name.

RUN

RU

.RU dev:file.ex

Load a memory image file, move its

Core Control Block to the system scratch
area, and start the program at its starting
address. This command is equivalent to
a GET and START command, and must
be used to “run” a program that does
not reside on SYS:. The colon after dev
in the command line may optionally be
replaced by a space.

SAVE

SA

SA dev:file.ex

Save an image of the program currently
in memory on the device specified. If
.ex is omitted, .SV is assumed.

SET

SET

SET dev{no] attribute(argument)

Modify the handler for either the line
printer or terminal by the attributes or
arguments specified in the command
line.

SQUISH

SQ

SQ dev:<dev:

Eliminates all embedded empty files on
the device.

START

ST

ST fnnnn

or

ST

Start the program currently in memory
at location nnnn in field f.

Start the program currently in memory
at the starting address specified in the
Core Control Block.

SUBMIT

SuU

.SU dev:file.ex<dev:file.ex

Run the BATCH program where the
output is the optional spooling file and
the input is the BATCH input file.

TERMINATE

TER

.TERMINATE

Cause the VT-78 to enter the VT-52
emulator mode.

TYPE

TY

.TY dev:file ex,...

Display the specified files on the
terminal.

UA

UA

.UA (argument)

Remember the argument where the argu-
ment must be a legal 0S/78 command.
UA with no argument executes the last
remembered argument.

Continued on next page
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Table 2-3 (Cont.) 0S/78 Command Summary

Command Abbreviated Format Function
UB UB .UB (argument) Similar to UA
ucC ucC .UC (argument) Similar to UA
ZERO ZERO ZERO dev: Zero the specified device directory,
deleting any files that may exist on
the device.




CHAPTER 3
0S/78 COMMANDS

08/78 system software supports a powerful set of commands that allows you to direct computer operations. Each
0S/78 command has a standard format that should be well-understood prior to using the command.

The format for each command is shown, including one or more examples. Each command description is followed,
when applicable, by the options that can be used with the command, and the error messages that could result where
using the command.

In response to the dot produced by the OS/78 Monitor, type the command line and those options that can be used
with the command to perform a specific function. Press the RETURN key to enter the command into the system
for execution. Characters that are underlined are system responses; characters that you type are not underlined.

Depending upon the command, arguments may or may not be specified. Many of the commands have default

options that are automatically inserted in the command line by the system if an argument is not explicitly specified.
Default options may also vary with each command. The use of defaults is described in Chapter 2, Section 2.6.
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3.1 ASSIGN COMMAND
The ASSIGN command assigns a user-defined name to one of the available permanent devices such as SYS or TTY.

Format:

.ASSIGN permdev user-dev-name
Example:

+AS RXA1l DEV2
In this example, device RXA1 is assigned the symbolic name DEV2 and can now be addressed by both RXA1: and
DEV2:. Note that the colon is not used with both the permanent device name and the user-defined name in the
ASSIGN command. However, when referenced in most other commands the colons must be used with the user-

defined name.

If a user-defined name is not specified in the command line, any one that may have existed is removed and only the
permanent device name is valid.

Example:
+AS RXA1 DEV2 — Previous ASSIGN command
+AS RXAl — User-defined name becomes invalid

3.1.1 User-Defined Name

The user-defined name that is assigned to a permanent device can be from one to four characters long. If a three or
four character name is used it becomes a single word when translated into internal representation. As a result, it is
possible that this code could be identical to some other internal code used by the system.

The ASSIGN command is particularly useful if an LQP line printer is attached to the system instead of an LA78
line printer. Since several of the 0S/78 commands automatically send output to the LA78 line printer (LPT),
assigning LPT to LQP allows output to be sent to the LQP78 line printer.

Example:

LAS LOF LPT

ASSIGN processing is done entirely by the Monitor.
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3.2 BASIC COMMAND
The BASIC command requests execution of the BASIC editor.

Format:
.BASIC
Example:

SBASIC
NEW OR OLD-~

For additional information on BASIC, refer to Chapter 6.

This command runs CCL.SV and BASIC.SV.

BASIC
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3.3 COMPARE COMMAND
The COMPARE command compares one source input file to another source input file to see if they are identical or
different. Differences are sent to the output file.

Format:
.COMPARE RXA1:DIFVER<SYS:VERS1.FT,VERS2.FT
Example:
SCOMFA RXALIDIFVER<SYSIVERSL JFT e VERBZDWFT

In this example, every source line in files VERS1.FT and VERS2.FT are compared and the results of the comparison
are sent to the file named DIFVER on device RXA1l. The file extension .LS is automaticaily added to DIFVER.

Along with the necessary arguments for the command line are COMPARE options that can restrict or enhance the

result of the COMPARE operation. The COMPARE program is commonly used to print all the editing changes
between two different versions of a program. This makes it a useful documentation and debugging tool.

Before the first two lines of input are compared, the current version number of the COMPARE command is sent to
the output device followed by a header for each input file. The header is the first line in the file which is usually the
title, date, file name, or description of that file.

Example:

SRCCOM V4a

1)y /THIS I8 THE FIRST SOURCE COMFPARE FILE
2)  /THIS THE SECOND SOURCE COMFARE FILE

When the COMPARE command is executed, lines from the first file that are either identical or different with lines
from the second file are sent to the output device until there are three consecutive lines that agree. The first line
sent to the output device is preceded by the numeral one, a closing parenthesis, and a 3-digit decimal number. The
numeral one represents the first file specified in the command line and the 3-digit decimal number is the page that
the proceeding difference group is located on. Each succeeding line is also preceded by the numeral one and
closing parenthesis. Out of the three lines that agree, only the first line is sent to the output device which is fol-
lowed by a group of asterisks on the next line. This ends the first difference group for file 1.

Example:

’

13002 .
1)
13
13
1)
1)
1)
1)
1)
1)
1)
1)
KRk

S

G|

.

ZiXN | A

34
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The COMPARE command then sends all lines from the second file that both agree and disagree with lines from the
first file to the output device until there are three consecutive lines that agree.

NOTE
To change the number of consecutive lines that interrupt
processing, use the =k option. By specifying the =k
option, any octal number can be used to set the number
of consecutive lines that separates one difference group
from another.

The first line sent to the output device is preceded by the numeral two, a closing parenthesis, and a 3-digit decimal
number. The numeral two represents the second file specified in the command line and the 3-digit decimal number
is the page the proceeding difference group is located on. Each succeeding line is also preceded by the numeral two
and closing parenthesis. Out of the three lines that agree, only the first line is sent to the output device which is
followed by a group of asterisks on the next line. This ends the first difference group for file 2.

Example:

2002

2)
2)
2)
2)
2)
2)
2
2)
2)
2)
2)

XKk Kok KK X

Z|ZDIX T2 XD

If all the lines on both files agree (disregarding the header lines), a message “NO DIFFERENCES” is sent to the out-
put device.

3.3.1 Comparing Part of a Line

The /C option compares all source lines in one file with source lines in another file but disregard all assembly com-
ment lines. In addition to disregarding comment lines in a comparison the output of the comment lines can be
restricted by using the /X option. By specifying the /X option, all comments are ignored while the comparison
takes place; furthermore, when /X is specified comments are not sent to the output device.

If the format of one file is different from that of another because of tabs and spaces, and a comparison is needed, use

the /S option. By specifying the /S option, the COMPARE command compares all source lines but disregards all tabs
and differing spaces.

3.3.2 Making Changes While Using the COMPARE Command
Normally, blank lines are disregarded when comparing two files. If a blank line is to be considered as a valid input

line instead of a carriage return in a comparison, use the /B option. By specifying the /B option, a blank line is
considered to be a valid line containing all blanks.

NOTE
When the /S and /B options are used together, a blank

line is not taken into consideration.

This command runs CCL.SV and SRCCOM.SV.
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Table 3-1 COMPARE Options

/C (comment Ignore all comment fields during the comparison

fields) (assumes assembly language source files are being
compared) i

/B (blank Consider a blank line as a valid input line containing
lines) blanks instead of a carriage returmn.

/S (tabs and Ignore all tabs and spaces during the comparison.
spaces)

/T (tabs to Convert all tabs from the input file to spaces on the
spaces) output device.

/X (output of Ignore all comment fields during the comparison
comment and do not send any comments to the output device.
fields)

Table 3-2 COMPARE Error Messages
20 The differences between the two files are too large for an effective compare.
NOTE:
If the large number of differences is caused by comment
lines, use the /X option to alleviate this problem.

3! There is an input error on file 1, or two input files are not specified in the
command line.

7 There is an input error on file 2.

73 Ran out of room on the output device.

4 There is an output error.

75 An output file cannot be created.
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3.4 COMPILE COMMAND

The COMPILE command assembles PAL source input files to produce absolute binary output files, compiles FOR-
TRAN source input files to produce relocatable binary output files and compiles, loads and executes BASIC source
input files.

Format:
.COMPILE outdev:file ex<indev:file .ex/options

Along with the necessary arguments for the command line are several PAL, BASIC, and FORTRAN options that can
modify the result of the COMPILE operation. For PAL, BASIC, and FORTRAN options, see the appropriate
language chapter.

When the COMPILE command assembles a PAL input file, the absolute binary output file created usually has a .BN
extension (the default for PAL8). Whereas, when the COMPILE command compiles a FORTRAN input file, the
relocatable binary output file created usually has an .RL extension (the default for FORTRAN IV). Both absolute
and relocatable binary output files may be used as input files in the LOAD command.

An absolute binary file is an independent stand-alone program while a relocatable binary file is a dependent program
which needs other system programs to aid it in its execution.

The extension of the first input file determines which compiler will be used. The .PA uses PALS, .FT uses FOR-
TRAN, .BA uses BASIC. If the extension is not specified as part of the file name in the command line, all assembler
and compiler extensions are compared with the unspecified extension until a match is made. Then the appropriate
assembler or compiler is called and executed. If an extension other than the ones listed in Appendix E is used,
specify the correct assembler or compiler extension as a CCL option in the -ex portion of the command line.

Example:
SCOM RXALICOMF<ACCTS.03~FT

NOTE
If no output file is specified, the first input file specified
in the command line is used as the default option. For
example,

S COMPILE FILE

The COMPILE command can recall arguments from a previous COMPILE, LOAD, EXECUTE, or PAL command.
This allows the COMPILE command to be typed without any arguments. However, it must be used on the same day
because the COMPILE command does not remember arguments typed on a previous day.

NOTE
Refer to the appropriate language chapter for any error
messages received as a result of the COMPILE command.

This command causes execution of the CCL.SV program and either PAL8.SV, F4.SV, or BCOMP.SV.
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3.5 COPY COMMAND
The COPY command transfers files from one device to another. It also allows you to change the file’s name.

Format:
.COPY outdev:file.ex<indev:filel .ex...file5.ex/options

When the COPY command is executed, all specified input files are copied onto the output device. A message in-
forming you of the files copied followed by the name of each file copied is displayed until copying is done.

Example:
SCOFY RXAL11<FINE»TEAKyROSE
FILES CORPIED?
TEAK

FINE
ROSE

35.1 File Transfer

When the COPY command is executed, each input file is copied in its exact format to the output device in the same
order they are found on the input device. No changes are made during file transfer and as a result, any file, whether
memory image, binary or ASCII, can be transferred. During the transfer, the original creation date is transferred and
included in the directory. Along with the necessary arguments for the command line, COPY options can be speci-
fied that can change and enhance the result of a file transfer.

If input files are to be transferred to the output device in the exact order specified in the command line, use the /U
option.

If the majority of the input files on the input device are to be transferred to the output device, use the /V option
and specify the files that are not to be transferred. The COPY command then transfers all the files that are not
specified in the command line. Wildcards can be used with the COPY command (described in Section 2.5.6).
3.5.2 Examples of Copy Commands
The following are legal COPY command strings. When the operation is completed, control returns to the Monitor.
Some of the examples show the use of wild cards.
Example 1:

SCOFY RXALI<MATH.FA
This command string transfers file MATH.PA from the device DSK to RXA1.
Example 2:

SCOFY RXAL1I<AYRyCrDsE

This command string transfers the files A, B, C, D, and E from the system device to RXA1, producing a list of those
files copied.

Example 3:
LCOFY LFTI<X.,FTyX.RA/U

This command string lists all FORTRAN files, then all BASIC files on the line printer (same as LIST).
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Example 4:

SCOPY LPTIZRXAOIX.SVsX.EBN/V

This command string copies from RXAGO to the line printer all files other than memory image (.SV) and
binary (.BN).

3.5.3 Predeletion

Before the COPY command copies the designated input files to the output device, the output device is checked for
files having the same name as the input files. If an identical file name is found, that file is deleted before file transfer
is performed. This process is known as predeletion and, by default, is automatically done each time the COPY
command is executed.

If there are no files with the same name on the output device, each file is transferred to the smallest available empty
space that it can fit in.

Predeletion is advantageous because it creates space for a new file on the output device by deleting the old file be-
fore file transfer. In many cases, the output device has received as many files as it can hold and therefore may not
have enough room for a new tentative file. By first deleting the old file, a sufficient amount of space could be
created for the new file. Predeletion normally places the new file in the space occupied by the file being replaced.
Therefore, if the length of the input file is the same, or shorter than the length of the deleted file, that empty space
is filled. Otherwise, the new tentative file is placed somewhere else on the device leaving a gap where the old file was
deleted. This alters the order of the files on the output device after transfer.

If predeletion is not desired, use the /N option in the command line. When the /N option is specified, postdeletion
takes place.

3.5.4 Postdeletion

If the /N option is used with the COPY command, the designated input files are copied to a tentative file on the
output device without checking for files having the same name. When the transfer operation is completed, the
tentative file is closed. Closing a tentative file makes it a permanent file and, at the same time, deletes any old files
having the same name. This process is known as postdeletion and takes place only when the /N option is specified.

Example:
LCOFY RXALIRXAOGIACCTOL/N

A file named ACCTO6 on device RXAQ is copied to a tentative file on device RXA1. After file transfer is com-
pleted, the file is closed and any other file on device RXA1 with a filename of ACCTO6 is deleted.

The primary advantage of postdeletion is that if an input/output error (due, for example, to a bad diskette) occurs
on reading an input file, the corresponding output file will be preserved instead of deleted. Always use the /N

option when copying important files to backup diskettes to avoid losing both file and backup file in the event of an
input/output error.

3.5.5 Considering the Date on a Transfer

When files are transferred from one device to another, their creation dates are also transferred. These dates along
with their new or original file names are included in the output directory. If it is desired to assign the current date
to an output file and disregard the creation date, use the /T option. This option allows the COPY command to
transfer files from one device to another, and append the file names and the current date to the output directory.

To transfer all input files that have the current date, use the /C option. When the /C option is used, the COPY
command copies only those files that were created or changed on the current date and appends the filenames and
their creation dates to the output directory.
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However, the transfer of all input files that have a creation date other than the current date is done by using the

/O option. By specifying the /O option in the command line, the COPY command copies only those files with a
date other than the current date from one device to another, and adds the file names and their creation dates to the
output directory.

3.5.6 File Protection During a Transfer Operation

When transferring a large number of files, use the /F (failsafe) option. When the /F option is specified and an input
file is encountered which will not fit on the output device, a message is printed on the terminal informing you to
dismount the current diskette and mount a new diskette on the same drive. To continue the COPY operation, type
any character. If the /F option had not been specified, then files which did not fit on the output device would not
get copied. Instead, a warning message would be printed:

NO ROOM, SKIPPING filename
Example

LCOPY RXALIZRXAQIKFT/F

FILES COFIED:
VERS.PL.FT
VERS1IZ2.FT
VERS10.FT
VERS11.FT
VERS7.FT

MOUNT NEXT QUTFUT VOLUME?

VERSTLFT
VERS6.FT
VERSS.FT

When the /F option is used, all output directories on new devices that might be used for continued COPY operations
should be emptied (zeroed). This is done by using the ZERO command before the COPY operation begins. It is
possible to continue COPY operations to a device with already existing files. However, if the length of the next file
to be transferred exceeds the lengths of the empty spaces on the output device, another message for a new device to
be mounted is printed on the terminal.

If many files are being transferred at one time, especially ones with similar names, each affected file specified in the
command line can be verified as the correct file for the operation by using the /Q (query) option. When the /Q
option is specified, the first input file name followed by a question mark (?) is printed on the terminal. At this time,
a decision must be made on whether or not it is the correct file for the operation. If yes, type a Y and that file is
transferred to the output device. If no, type any other character and that file is ignored. After your file is either
transferred or ignored, the next input file name foillowed by a question mark is printed on the terminal. This
questioning continues until all affected files in the command line have been processed.
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Example:
LSCOPY SYSIRXALIASSEM FAYMAINFT/Q
FILES COPIEDRS

MAINJFT?Y
ASHEMFATN

In this example, the file named ASSEM is not transferred.

3.5.7 Terminating Copy Operations
The only control character used to abort COPY operations is CTRL/C.

When CTRL/C is typed during a COPY operation, file transfer terminates immediately and control returns to the
Monitor. Because file transfer is terminated before a successful completion, some requested files may not have
been transferred.

Example:

SCOFY RXALI<RXAQITARLE.FT
m.C
FILES COFIEDS

*

This command causes the execution of batch the CCL.SV and FOTP.SV programs.

Table 3-3 COPY Options

Option

Meaning

/C
(current date)

Transfer all input files that have the current date to the output
device.

/F A file will not fit on the output device. The message:
(failsafe)
MOUNT NEW DEVICE:

is printed on the terminal. Dismount current device and mount
new device on same unit. Continue the COPY operation by
typing any character. The new device must have a valid OS/78
directory on it.

/T Transfer all specified input files to the output device and at the

(today’s date) same time, change the creation date on the output files to the
today’s date.

JU Find and transfer the designated input files in the exact order

(in exact order)

they are specified in the command line, not the order they are
found on the input device.

A%
(other than the specified
files)

Transfer all files on the input device that are not specified in the
command line to the output device.

Continued on next page
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Table 3-3 (Cont.) COPY Options

Option Meaning
|/W Before any specified input files are transferred to the output
(current version device, print the current version number of the program used by
number) the COPY command.
/N After each file is transferred as a tentative file, any existing file

(no predeletion)

having the same name is deleted and the tentative file becomes
permanent. This is postdeletion.

/0O
(other than the current date)

Transfer only those input files with dates other than the current
date.

/Q
(query the user)

Each time a file name followed by a question mark is printed on
the terminal, type a Y (yes) to transfer the file or any other
character (no) if the file is not to be transferred.

NOTE

All output directories on devices that could be used for
continued COPY operations (/F) should have valid
08S/78 directories on them. One way to accomplish this
is to ZERO a diskette before execution of the COPY
operation. This diskette can then be used as an overflow
diskette for any files that do not fit on the original
diskette. (See the ZERO command).
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Table 3-4 COPY Error Messages

Message Meaning

BAD INPUT DIRECTORY The directory on the specified input device does not exist or is
not valid.

BAD OUTPUT DEVICE This message appears when a non-file structured device is speci-
fied as the output device.

BAD OUTPUT DIRECTORY The directory on the specified output device does not exist or is
not valid.

ERROR ON INPUT DEVICE The file specified is not transferred, due to a disk-reading error,

SKIPPING (file name) but any previous or subsequent files are transferred and indicated

in the new directory.

ERROR ON OUTPUT DEVICE The file specified is not transferred, but any previous or subse-
SKIPPING (file name) quent files are transferred and indicated in the new directory.
ERROR READING INPUT A disk-reading error occurred on the input device.
DIRECTORY
ERROR READING A disk-reading error occurred on the output device.
OUTPUT DIRECTORY
ERROR WRITING A disk-reading error occurred on the output device.
OUTPUT DIRECTORY
ILLEGAL * An * was entered as an embedded character in a file name, e.g.,

TMP*,BN (see Section 2.5.6 on wild cards).

ILLEGAL? A 7 was entered in an output specification (see Section 2.5.6
on wild cards).

NO FILES OF THE No files of the form (xxxx) specified were found on the current
FORM xxxx input device group.

NO ROOM, SKIPPING No space is available on the output device to perform the
(file name) transfer. Predeletion may already have occurred.

SYSTEM ERROR-CLOSING Directory format or system has become corrupted.
FILE
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3.6 CREATE COMMAND
The CREATE command calls and runs the OS/78 Editor to allow a new file to be opened. Once opened, the new
file is ready to receive any text typed in. Only one output file specification is allowed.

Format:

.CREATE outdev:file ex/options
After pressing the RETURN key, the number sign (#) is displayed on the terminal, indicating that the Editor is
ready to receive Editor commands. The CREATE command also allows the Editor options. (See Chapter 4 for a
detailed explanation of the OS/78 Editor).

Example:

CREATE RXA1:!RUN1.FA

1obie | +

In this example, the CREATE command opens a file named RUN1.PA on output device RXA1 .

Each time a CREATE command is executed, the accompanying arguments (device and file name) are remembered in
a temporary area. These remembered arguments allow the EDIT command to be typed without any arguments,
allowing further editing of a file previously created (on the same day). However, the EDIT command does not recall
any files without an assigned date. Therefore, the DATE command should be used prior to the CREATE command.

This command causes the execution of both the CCL.SV and EDIT.SV programs.
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3.7 CREF COMMAND
The CREF command assembles a PAL program and produces a cross-reference listing usually on LPT.

Format:

.CREF outdev:file.ex<indev:file ex/options
Example:

+CREF FROGA
The cross-reference listing contains the source program with the assembled instructions followed by the cross-
reference table which contains every user-defined symbol and literal. These listings serve as an aid in writing, de-
bugging and maintaining assembly language programs. CREF is the same as using the PAL command with the /C

option specified. Note that if no output device is specified, LPT is the default output device.

This command causes the execution of the PAL8.SV CCL.SV, and CREF.SV programs.

Table 3-5 CREF Options

Option Code Meaning

/P Disable pass one listing output. The output is reenabled when
$ is encountered. Thus the § and symbol table are printed if the
/P option is used.

JU Disable pass one listing output and the symbol table.

/X Do not process literals, For programs with too many symbols
and literals for CREF, this option may create enough space for
CREF to operate.

/E Do not eliminate the intermediate file CREFLS.TM that is out-
put from the assembly and used as input to produce the CREF
listing.

M Cross-reference mammoth files in two major passes. Pass one

processes the symbols from A through LGnnnn; pass two pro-
cesses the symbols from LHnnnn through Z and literals. This
permits significantly large files to be cross-referenced.
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Table 3-6 CREF Error Messages

Error Messages Meaning

SYM OVERFLOW More than 896 (decimal) symbols and literals were encountered
during a major pass. Try again using the /M option.

ENTER FAILED Entering an output file was unsuccessful — possibly output was
specified to a read only device.

OUT DEV FULL The output device is full (directory devices only).

CLOSE FAILED CLOSE on output file failed.

INPUT ERROR A read from the input device failed.

2045 REFS More than 2044 (decimal) references to one symbol were made.
HANDLER FAIL This is a fatal error on output.
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3.8 DATE COMMAND
The DATE command enters the date specified in the command line into the system.

Format:
.DATE dd-mmm-yy
where
dd is a 2-digit decimal number representing the day,

mmm  is a 3-character alphabetic string representing the month which must be the first three letters of
the month, and

vy is a 2-digit decimal number representing the last two digits of the year.
Example:
SDATE 23-MAY-~77

If the DATE command is typed without any arguments after the date has already been entered by a previous DATE
command, the current day of the week and date are displayed.

Example:
SO0 L= JUN-77

LI1A
WEDNESDAY JUNE 15 1977

If the current date is entered into the system via the DATE command after booting, the only directory entry dates
that are valid are those for the current year and seven years preceding the current date. Any dates prior to this time
will be printed incorrectly.

The DATA command is used to date directory entries when creating or updating, to date directory listings, and to
date program output listings.

If the date is specified incorrectly, an error message is displayed.
Example:

DA 23-05-77
BAD DATE

This command causes the execution of CCL.SV and is processed by the Monitor.
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3.9 DEASSIGN COMMAND
The DEASSIGN command removes all user-defined names that were previously assigned to one or more of the perma-
nent devices.
Format:
.DEASSIGN

Example:

+AS §YS DEVI
JUE

In this example, the system device can no longer be referenced as DEV1. Only SYS, DSK or RXAOQ are valid.

The Monitor performs the DEASSIGN function.
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3.10 DELETE COMMAND
The DELETE command deletes all specified files.

Format:
.DELETE indev:filel .ex...fileS.ex/options

In response to the dot produced by the Monitor, type the files that are to be deleted in command line and press
the RETURN key. This will delete the files from the specified device. Wildcards are permitted. Only one device
may be specified.

Example:
L[IEI... RXALIREFORT JFTySECURFTyASSIST
FILES DELETEDR?
SECURLFT
REFORTLFT

ASEIST

A message followed by the name of each file deleted is displayed on the terminal.
NOTE
If no filenames are specified, *.* (meaning all files) is
the default input specification.
This command deletes all copies of your system FORTRAN files which are on RXAl.
Example:
CHEL RXAL K KIEYSIHFT
An advanced format that can be used with the DELETE command is
.DELETE outdev:file.ex<indev:file 1,.../options
If an output specification is given, then this command works differently. Instead of deleting the input files speci-
fied, a list is made up of those file names which match the given file specification, and that are on the input device.
This list is then transformed to an output list by applying the wildcards specified in the output specification. The

resulting list is then used to delete files from the output device specified.

This command causes the execution of both the CCL.SV and FOTP.SV programs.
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Table 3-7 DELETE Options

/C Delete only those specified files having the current date.

/0 Delete only these specified files with dates other than the current date.

v Delete all files that are not specified in the command line.

/Q Each time a filename followed by a question mark is printed on the terminal, type a Y (yes)

to delete the file or any other character (no) if the file is not to be deleted.

/N Displays a log of all files matched on the output device to be displayed, but no files are actually

deleted.

Table 3-8 DELETE Error Messages

BAD OUTPUT DEVICE Self-explanatory. This message usually appears when a non-

file structured device is specified as the output device.

BAD OUTPUT DIRECTORY The directory on the specified output device is not a valid

0S/78 device directory.

DELETES PERFORMED More than one input device was specified with the /D option
ONLY ON INPUT when no output specification (device or file name) was
DEVICE GROUP 1 included.

CAN'T HANDLE
MULTIPLE DEVICE
DELETES

ERROR READING Self-explanatory.
OUTPUT DIRECTORY

ERROR WRITING Self-explanatory.
OUTPUT DIRECTORY

ILLEGAL * An * was entered as an embeded character in a file name, for

example, TMP* BN,

ILLEGAL ? A ? was entered in an output specification.

NO FILES OF THE
FORM xxxx

No files of the form (xxxx) specified were found on the cur-
rent input device group.
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3.11 DIRECT COMMAND
The DIRECT command sends the directory listings for file-structured devices to an output device. The terminal
is the default output device.
Format:
.DIRECT dev:listfile<dev:filetype,.../options
Example:
SOIRECT RXadtd

Along with the necessary arguments for the command line are DIRECT options that can limit or expand the result
of the DIRECT operation. The standard directory listing has the following format:

filename.ex nnn dd-mmm-yy
(filename with extension) (number of (day, month, year)
blocks used
in decimal)
NOTE

If the date is not entered into the system via the DATE
command, directory listings will not contain file creation
dates.

If no output device is specified, the output defaults to the terminal. However, if you want the directory printed
on LPT, use the CCL option -L in the command line.

Example:
SIUER RYXATL DL
is equivalent to
SOIROLFTICRXAL S
Wild cards are permitted in the input specification but are not allowed in the output specification.

Example:
SOTR SYS R FT

As a result, only those files with FT extensions in the directory are displayed on the terminal. For example,
SOTRECT RXALIWNT?T?? ok

will display all the files from the directory on RXA1 that have a file name two to six characters long beginning with
WN, and having any extension.
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To save the directory listing and store it in a file, specify the file name and device that it is to be stored on.
Example:
SOTR RXALDIRECT DIC8YSE

3.11.1 Considering the Date in a Directory Listing
Use the /C option to display the names of the files that have the current date on the terminal. To display only those
file names from the directory with a date other than the current date, use the /O option in the command line.

3.11.2 Choosing the Directory Format
To display just the file names from the directory, use the /F option in the command line. The /F option displays
only the file names, and omits all block lengths and dates.

The /E option displays file names with their extensions, lengths, and dates, and empty files with their lengths in
the exact order they are on the diskette,

When the /M option is specified, each empty file and its file length is displayed. Do not mix the /M option with
the other options.

The =n option displays the list of file names in columns. The number of columns is determined by the decimal
number specified as n. The values 1 through 7 can be substituted for n. For use on the terminal, values 1 through
3 are suggested. Values more than 3 are normally used for the line printer. Two columns is the default value. This
value can be changed via the SET command. See the SET command for additional information.

To display a specific file name and all file names from that point on, use the /R option in the command line. This
option should not be mixed with other options.

If there is a large number of file names from the directory to be displayed, use the /V option. By specifying the
[V option, all file names that are not specified by the command line are displayed.

The starting block numbers (octal) of each file in the directory are displayed by using the /B option. The starting
block numbers are in the form of nnnn and displayed following the file name and extension.

This command causes the execution of both the CCL.SV and DIRECT.SV programs.
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Table 3-9 DIRECT Options

/B Include the starting block numbers (octal) for each file in the directory listings.

/C List only files with the current date, that is, the date entered with the most recent DATE
command,

/E Include empty file spaces in the directory listing.

/F List only the file names and omit the lengths and dates.

M List only the empty files from the directory.

=n List the directory in the number of columns specified by n. The n is a number ranging from
1-7.

/O List only those file names from the directory with dates other than the current date.

/R List the file name specified in the command line and the names of any files stored on disk follow-
ing that specified file name.

/U List each input specified as a separate directory listing with the file lengths and dates in the exact
order specified in the command line.

v List all the files on the input device that are not specified in the command line.

/W Display the current version number of DIRECT.

Table 3-10 DIRECT Error Messages

Message

Meaning

BAD INPUT DIRECTORY

This message occurs when the directory is non-existent or not
in legal format.

DEVICE DOES NOT HAVE This input device is a non-directroy device, for example, TTY

A DIRECTORY or LPT. DIRECT can only read directories from file-structured
devices.

EQUALS OPTION BAD The =n option is not in the range 0-7.

ERROR CLOSING FILE

System error.

ERROR READING INPUT A disk-read error occurred while trying to read the directory.

DIRECTORY

ERROR WRITING FILE A disk-write error occurred while trying to write the output file.

ILLEGAL * An asterisk (*) was included in the output file specification or an
illegal * was included in the input file name.

ILLEGAL? A question mark (?) was included in the output file specification.

NO ROOM FOR The output device does not have sufficient space for the direc-

OUTPUT FILE tory listing file to be written.
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3.12 DUPLICATE COMMAND
The DUPLICATE command copies or transfers the entire contents of one diskette to another diskette.

Format:
.DUPLICATE outdev:<indev: /options

In addition to the necessary arguments in the command line, DUPLICATE options can be used to affect the
DUPLICATE operation.

Example:
STNUFLICATE RXALLERXA0:
The contents of input device RXAQ is copied onto output device RXAl.

3.12.1 Changing Devices Before and After Executing the DUPLICATE Command

You can only duplicate from RXAO to RXA1 or RXA1 to RXAO. Driver RXA2 and RXA3 is not supported by the
DUPLICATE command. Since the Monitor resides on the system device, the system device must remain on line
when interacting with the Monitor and any OS/78 system programs.

If you want to transfer the contents of a diskette containing only files (one that does not contain a system), use the
/P option. The /P option pauses before and after its execution of the DUPLICATE command. A ready message
followed by a question mark is displayed. This pause provides time to remove the system device and mount a device
onto which the contents are to be transferred, to or from. To start the DUPLICATE operation, type a Y after the
question mark and press the RETURN key. After the DUPLICATE operation is completed, a message is displayed
asking if the Monitor is remounted. The second pause provides time to remove the new device and remount the
system device so control can return to the Monitor. After remounting the system device, type a Y after the question
mark and press the RETURN key, to return control to the Monitor.

Example:

SO RXAOSERXAL AP
READYTY
18 MONITOR REMOUNTEDTY

L 4

3.12.2 Performing a Read Check

To check the integrity of a diskette, use the /R option and specify only the input device. By specifying the /R
option, every block of the specified device is read and checked for bad sectors. If bad sectors exist, a message with
the device, track number and sector number is displayed. If none exist, control returns to the Monitor.

Example:

LD CIRXALS /R
INFUT DEY READ ERROR TRACK i SECmim

3.12.3 Transfer Without Checking for Identical Contents

To transfer the contents of one device to another without performing any checks, use the /N option. By specifying
the /N option, the contents of the input device is transferred or copied to the output device. If /N is not specified
and the DUPLICATE operation is completed, the contents of the output device is compared to that of the input
device to assure accuracy.
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3.12.4 Check for Identical Contents Without Transferring

To check the contents of devices to see if they are identical without transferring, use the /M option. By specifying
the /M option the contents of both devices are read and checked for a match. If they do match, control returns to the
Monitor. However, if they differ in any way, a message, the device name, the track number, and the sector number of
the sectors or blocks that do not match are displayed.

Example:

LOU RXALICRXAOL/M
COMFARE ERROR TRACK nrn SECTOR nin

This command causes the execution of both the CCL.SV and the RXCOPY.SV programs.

Table 3-11 DUPLICATE Options

Option Meaning
/P Pause and wait for user response before and after data transfers to/from diskette.
/N Copy the contents of one device to another but do not check them for identical contents unless

otherwise specified.

M Check both devices for identical contents and list the areas that do not match but do not perform
a transfer unless otherwise specified.

/R Read every block on the input device and list the bad sectors but do not perform a transfer unless
otherwise specified.

1A% Display the current version number of the program invoked by the DUPLICATE command.

Table 3-12 DUPLICATE Error Messages

Message Meaning
NO INPUT DEVICE No input device is specified.
CAN'T LOAD INPUT DEVICE The name of the input device specified in the command line
is not a permanent device name,
CAN’T LOAD OUTPUT DEVICE The name of the output device specified in the command line
is not a permanent device name.
COMPARE ERROR When using the /M option all the areas that do not match are
printed as COMPARE ERRORS.
INPUT DEVICE READ ERROR Bad data on input device; bad sectors.
OUTPUT DEVICE READ ERROR Bad data on output device; bad sectors.
OUTPUT DEVICE WRITE ERROR Hardware disk-write error.
DEVICE IS NOT RX Either the input or output device specified is not one of the
following:
RXAO0: SYS:
RXAl: DSK:
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3.13 EDIT COMMAND
The EDIT command calls the OS/78 Editor which allows the editing of already existing files. These files must
contain ASCII source code.

Format:
.EDIT outdev:file.ex<indev:file.ex/options-ex

In response to the dot produced by the Monitor, type the necessary command line and press the RETURN

key. The file is now open and the output file is ready for modification. After pressing the RETURN key, the
number sign (#) is displayed on the terminal, informing you to proceed with an Editor input command which is
almost always a read (#R) command. (See Chapter 4 for a detailed explanation of the OS/78 Editor).

Example:

ENIT RXALIFILEL.FTRXAOITARLE.FT

Is 1«

In this example, the EDIT command opens output file FILE1.FT an output device RXAl: and opens input file
TABLE.FT on input device RXAO:.

NOTE
Since no output device is specified, the default option
(DSK:) is used as the output device.

The EDIT command can recall arguments from a previous CREATE or EDIT command. This allows the EDIT
command to be used without any arguments. However, the command must be used on the same day the file was
created because the command does not remember arguments that were typed on a previous day. However, if you
specify both an input and an output file, only the arguments up to but not including the left-angle bracket (<) are
remembered.

Example 1:

OB 1A JUN-77
L0A

TUESDAY JUNE 175 1977
L.CREATE MATH.FA

A

¢
+

+

3E
LEDIT
R

(MATH.PA is remembered by
the EDIT command)
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The above example shows a sequence of commands in creating and editing of file MATH.PA. The EDIT command is
given without any argument since it remembers the file MATH.PA specified with the CREATE command.

If the date has changed and a command line is typed containing the EDIT command without any arguments, the
error message BAD RECOLLECTION will be displayed.

Example 2:

- FOIT A2.FY<Aal.FT
FR

I

a

« iT

JEDTT

Since the second EDIT command had no arguments, the previous argument up to the left-angle bracket (<) is
recalled. Thus, the second EDIT command is equivalent to:

CEDIT ARLET

This command causes the execution of both the CCL.SV and EDIT.SV programs.
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3.14 EXECUTE COMMAND
The EXECUTE command performs the following functions:

1. assemble/compile, link, load and execute a source program;
2. link, load and execute an already assembled or compiled program; or
3. execute an already linked and loaded program,

Format:
.EXECUTE outdev:file.ex<indev:file.ex/options-ex

To use the EXECUTE command with a source file, the input device must be specified. Then that source file is
assembled or compiled, linked and loaded into memory and executed. The file extension used determines the
compiler or assembler called.

If the file name extension is not a standard extension, use the correct assembler or compiler extension as a CCL
option in the -ex portion of the command line as follows:

Example:
SEXE RXALINARS . IN-FA

If the EXECUTE command is used with an already assembled or compiled program, the input device must be
specified. When the EXECUTE command is processed, the binary file is loaded into memory and executed. If the
file name extension is not specified in the command line but is specified in the directory, the correct extension is
automatically added.

The EXECUTE command can remember arguments from a previous COMPILE, LOAD, PAL, or EXECUTE
command. For the EXECUTE command to recall remembered arguments, the EXECUTE command must be used
on the same day the remembered arguments were stored in the temporary file. The reason for this is that the
command does not remember arguments typed on a previous day.

NOTE
For options acceptable to the EXECUTE command,
refer to the appropriate language section.

This command causes the execution of CCL.SV and one of the following: PAL8.SV and ABSLDR.SV, F4.SV and
LOAD.SV, or BCOMP.SV and BLOAD.SV.
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3.15 GET COMMAND
The GET command loads memory image files with .SV extensions from an input device back into the same
location in memory from which it was saved.
Format:
GET indev:file.ex
Exampie:
LGET BXAGTJOBCNT
If you specify a file name with no extension, an .SV extension is assumed.
Example:
SGET RXALIFTILES

In this example, FILE3.SV is loaded into memory.

The specified input file along with its Job Status Word is loaded into memory. The entire Core Control Block is
sent to the system device where it can be referenced and maintained (see Section 2.8.4).

The GET command is commonly used to load save files from a device into memory. These save files can be executed
either by the START or EXECUTE command.

In addition, they can be debugged by the OS5/78 octal debugging program (see ODT command).
NOTE
The colon used with the permanent device name can be

replaced with a space.

The Monitor performs the GET function.
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3.16 HELP COMMAND
The HELP command accesses a specified HELP file and displays its contents on the terminal. These HELP files
contain useful information about the OS/78 program you specified in the command line (see Table 3-14).
Format:

HELP outdev:file.ex<<argument
where

argument is usually an OS/78 command.

NOTE
If no output device is specified, the terminal (TTY) is
assumed.

For the current HELP files available, see the list containing all OS/78 HELP files below.

If no output file extension is specified the .HL extension is assumed. There is a HELP file which contains all 0S/78
commands. This file is displayed by typing the HELP command without any arguments as follows:

HELF

If a HELP file for a specific command is desired, type the name of the command for which the information is
desired. For example,

LHELF PAL

To obtain a list of all legal arguments for HELP, type the HELP command followed by an asterisk or type the HELP
command followed by ‘HELP”’ as follows:

SHELF X
or
JHELF HELF
Table 3-13 HELP Error Messages
Message Meaning
NO HELP There is no HELP.HL file on the system device.
NO TTY HAND There is no handler in the system for the terminal,
NO HELP FILE The input file specified does not exist as a HELP file.
READ ERR An error occurred while reading the specified HELP file.
WRITE ERR An error occurred while writing to the output file.
FETCH ERR Cannot load handler for the specified device.
DEVICE FULL The output device becomes full when writing or is already full before output
begins. ’
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Table 3-14 Available OS/78 Help Files

ABSLDR LIST
ASSIGN LOAD
BASIC MAP
COMPARE oDT
COPY PAL
CREATE R

CREF RENAME
DATE RUN
DEASSIGN SAVE
DELETE SQUISH
DIRECT START
DUPLICATE SUBMIT
EDIT TERM
F4 TYPE
GET ZERO
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3.17 LIST COMMAND
The LIST command prints the contents of the specified input files on LPT.

Format:
.LIST indev;file1.ex...file5.ex/options
Example:
»LI FROD.RA
Along with the necessary arguments for the command line are options that affect the LIST operation.

When you use the LIST command, the contents of each input file is listed on LPT in the same order the file names
are specified in the command line.

Example:
LT RXALIFLLFTyFLZFTyMASFLWFT

Although the format specifies that only five files can be used in the command line, more than five files can be listed
on the line printer through the use of wild cards.

3.17.1 Using LIST Options

You can put a restriction on the files you want by specifying the LIST options in the command line. By specifying
the /C option, all the specified input files with the current date are listed. If the /O option is used, all specified input
files with dates other than the current date are listed. If the /V option is used ail files other than those you spec-
ified in the command line are listed. If you do not know which files you want to go through the directory, file by
file, use the /Q option. By specifying the /Q option, each file name followed by a question mark is printed on the
terminal. Then you must decide whether or not that file is a desired file for the LIST operation. If yes, type a Y

and that file is listed. If no, type any other character and that file is ignored. After your file is either listed or ignored,
the next file name followed by a question mark is printed on the terminal. This questioning continues until all
specified input files have been processed.

Example:

JLISTX.FA/Q
TOT.FA?Y

MASFIL,FATN
UFDIT04.FATN
FINTOT.FATY

As a result, the files named MASFIL.PA and UPDTO06.PA are not listed.

This command causes the execution of both the CCL.SV and FOTP.SV programs.
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Table 3-15 LIST Options

/C List only those files having the current date.

/O List only those files having a date other than the current date.

A% List all the files not specified in the command line.

/Q Each time a file name followed by a question mark is printed on the terminal, type
a'Y (yes) to list the files or any other character (No) if the file is not to be listed.

Table 3-16 LIST Error Messages

BAD INPUT DIRECTORY The directory on the specified input device is not valid
0S/78 device directory.

BAD OUTPUT DEVICE Self-explanatory. This message usually appears when a
non-file structured device is specified as the output device.

ERROR ON INPUT DEVICE, The file specified is not transferred, but any previous or
SKIPPING (file name) subsequent files are transferred and indicated in the new
directory.

ERROR ON OUTPUT DEVICE, | The file specified is not transferred, but any previous or

SKIPPING (file name) subsequent files are transferred and indicated in the new
directory.
ERROR READING INPUT Self-explanatory.
DIRECTORY
ILLEGAL * An * was entered as an embeded charagter in a file name,

for example, TMP*.BN.

ILLEGAL ? A ? was entered in an output specification.
NO FILES OF THE No files of the form (xxxx) specified were found on the
FORM xxxx current input device group.
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3.18 LOAD COMMAND
The LOAD command loads either an absolute binary file with a .BN extension or a relocatable FORTRAN binary
file with an .RL extension into memory.

3.18.1 Absolute Binary Files
Absolute binary files are loaded into memory and are ready for execution.

Once a program file is loaded into memory, the following three things can be done.

1. Start the program, using the START command.
2. Save the program, using the SAVE command.
3. Examine or debug the program, using the ODT command.

Format:
.LOAD indev:file1.ex...file9.ex/options

Along with the necessary arguments for the command line are options for absolute binary file that can affect the
LOAD operation.

Example:
S LOATD FL3.BNyRUNSER . BN

NOTE
Use the ODT command to examine memory location after
the LOAD command is entered and your files are loaded.

If all concatenated programs with .BN extensions located in a single file are to be loaded into memory, use the /S
option in the command line. By specifying the /S option, not only the first program found with a .BN extension
in a single file but all programs with .BN extensions are loaded into memory.

3.18.2 Loading Programs in Specified Areas

Absolute binary files can be loaded into a field other than the one they would normally load into by using /n
option, where n is an octal number O through 3 which represents a field. By specifying the /n option, all specified
input files are loaded beginning with the indicated field at a loading address equal to the address specified in the
file.

Both the field and the starting address can be specified by using the =fnnnn option
where

f is an octal number O through 3 which represents the field, and
nnnn s a 4-digit octal number 0000 through 7777 which represents a starting address.
NOTE

If fannn is all zeros, the default option (field O starting address
0200) is used.

If locations 0-1777 in field zero are not being used by the program, use the /8 option in the command line. By
specifying the /8 option, the contents in these locations are not saved nor is the Command Decoder (system
program) reloaded. In effect, these unnecessary operations are not performed.
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If locations 0-1777 in field one are not being used by the program, use the /9 option in the command line. By
specifying the /9 option, the contents in these locations are not saved nor is the User Service Routine (system pro-
gram) reloaded. In effect, these unnecessary operations are not performed.

3.18.3 Editing or Patching a SAVE File

Changes can be made to the contents of files after they are already assembled and saved on a device by using the /I
option in the command line. By specifying the /I option, SAVE files are loaded and treated as absolute binary files.
This allows patches to be made to an already saved file without reassembling the entire program.

3.18.4 Execution After Loading

If execution of the program is to follow immediately after the loading of the program use the /G option in the com-
mand line. By specifying the /G option, execution takes place immediately after loading is completed. Control is
transferred to the executing program and remains there until completion or until a transfer to the Monitor from
within the program takes place.

3.18.5 Clearing Memory After Loading

If you have already loaded a specific number of files and want to change either some or all of the files loaded into
memory, use the /R option in the command line. By specifying the /R option, the portion of memory where your
files were loaded is reset or cleared to appear as though nothing had been loaded.

When absolute binary files are loaded using the LOAD command, both the CCL.SV and ABSLDR.SV programs are
executed.

3.18.6 Relocatable FORTRAN Binary Files
Since relocatable FORTRAN binary files are dependent programs, both files and system programs or subroutines
are loaded and linked in memory.

Format:
.LOAD outdev:file.ex <indev;file.ex/options-ex

After files are loaded, the system library FORLIB.RL is searched for programs or subroutines that are referenced by
the program. When the subroutines are found, they are loaded and linked to the program.

If you have your own library file and have referenced several subroutines from that file, use the /L option in the
command line. By specifying the /L option, the first input file in the command line is used as a library file and any
remaining input files in the command line are ignored. The directory is searched for the files which, once found, are
loaded in memory and linked to your program.

NOTE
A FORTRAN program can be compiled, linked, and exe-
cuted by using the COMPILE command with the /L and
/G options. This eliminates the need for using the LOAD
and EXECUTE commands.

If you have more than nine FORTRAN input files to load, use the /C {continue) option in the command line. By

specifying the /C option, the remaining files are accepted as valid input and should be continued on the next entry
line.

If a symbol map output file is specified in the command line with a .RL file and you want the system symbois also
included in the map, use the /S option in the command line. By specifying the /S option, all system symbols are
included in the symbol map and marked by a preceding number sign (#).

When relocatable binary files are loaded and linked using the LOAD command, both the CCL.SV and LOAD.SV
programs are executed.
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3.19 MAP COMMAND

The MAP command produces a map of all the memory locations used by the specified absolute binary files. The
LPT line printer is the default output device for this command. Terminal output may be requested through the use
of the CCL option -T.

Format:
MAP outdev: file.ex<indev:filel.ex. . .file9.ex/options-ex
In addition to the necessary arguments are MAP options that can affect the MAP operation.

NOTE
If a filename without an extension is specified as the out-
put file, an .MP extension is automatically appended. In-
put extensions default as described for the LOAD
command.

3.19.1 MAP Output
The output of the MAP operation is a series of lines, each of which is comprised of a string of digits. Each digit
represents a single memory location, and can have the value 0, 1, 2 or 3. The value means the following:

means that the location was not loaded into.

means that the location was loaded into once.

means that the location was loaded into twice.

means that the location was loaded into three or more times.

W N = O

Appearance of a 2 or 3 may imply a programming error (for example, two separate routines are each trying to
load values into the same location).

Each line of digits represents 64 (decimal) or 100 (octal) memory locations. All lines are blocked in groups of two,
whereby, each group represents a page. If the resulting map is sent to the terminal, it is bordered on top by a set of
octal digits which range from 00-77. Each pair of octal digits corresponds to one memory location (see following
example).

It is also bordered down the left hand column by a set of octal digits which are multiples of 64(decimal). Each set of
octal digits corresponds to the first memory location on that line. To determine the address (relative to zero) of a
specific location in memory, find the line containing that location. Take the set of octal digits bordering that line
and the pair of octal digits that specific memory location falls under and add both values together.

The following is an example of output on a terminal:
BITMAF V4 FIELD O

000000001 111111122
012345670123456701

2333BIBIT444444844555555556666666677777777
4701234367 01234067012345670123456701234567

00000
00100

00200

00400
00500
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(020 7.0 7o TS T T T 0 A A 0 0 0 e A A 0 e e 0 A A A e R 0 0 T e A A A A A T A A A A R 1 A
(070272010 T 10 00 0 1 0 T 1 0 0 0 A A 0 e A A A A A R A A T R I A
01000 :

01000

01100

01200
01300

01400
01500

01600

01700
In this example, the location resulting from thé addition is 322.
The following is an example of output directed to a line printer:

BRITMAF V4 FIELD O

Q0000 22222222 21111111 10000000 00000000 00000000 00000000 00000000 00000000
00100

00200 22222222 22222222 22222222 22222222 22222222
00300 Triiitdd 1adiadidd 11333341 1131233111 11122221
00400 Q2222222 22222222 22222222 22222212 22222222
Q05 DADAVDRD D2VIDDDD DDADIIDD DDAIIDDD IIDAIDDDD

0500 22222222 22222222 2222 2222 22222222 Q222222

00600 11114211 1i112410 211133400 2122041 1102ai1d 1alidi011 41112111 11111111
00700 11141343 12431111 1a1i1i1d 21108031 11310813 1aiiiddd o r1io0d11d 111111l

01000
01100

01200
01300

01400
01500

01L&00
01700

If any of the specified input files contain more than one program, only the first binary program in each file is used
in the MAP command. However, by using the /S option in the command line, all binary programs in the specified
input files are used in the MAP command. 1f there is more than one program being mapped, and you want all maps
stored in one memory field, use the /n option, where n is an integer representing a field number. By specifying the
/n option, all the maps of programs in the specified input file are constructed in the field you specified as n.

If more than nine input files are to be specified in the MAP command, specify only nine input files, then press the
ESCape key. This causes the Command Decoder to print an asterisk (*) which allows you to continue to specify
more input files, each terminated by the RETURN key. If it is realized at this point that a wrong input file was
specified, use the /R option at the end of that line. By specifying the /R option, memory is reset to look as though
nothing has been read in. This is shown in the following example; the second ESCape causes the command to be
executed,
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SMAF AYBYCyIvEsFyGeHy I EO

*dJ
K
*L./R @O

If only a terminal is available and no line printer, the style of output on the terminal can be changed to look as
though it came from a line printer by using the /T option. Similarly, the style of output on the line printer can
be changed to appear as though it came from the terminal.

This command causes the execution of both the CCL.SV and BITMAP.SV programs.

Table 3-17 MAP Options

Option Code Meaning

/R Reset the map just constructed in memory to look as though nothing has been
read in.

/S Instead of mapping only the first binary file contained in the specified input
files, map every absolute binary file in the specified input files.

/n Confine the construction of all maps to the field you specify as n.

/T If output is sent to the terminal, change the format of the map to that of the
line printer and if output is sent to the line printer, change the format of the
map to that of the terminal.

Table 3-18 MAP Error Messages

Message Meaning
I/O ERROR An 1/0 error occurred in input file number n.
FILE #n
BAD INPUT, A physical end of file has been reached before a logical end of file, or extrane-
FILE #n ous characters have been found in binary file n.
BAD CHECKSUM, File number n of the input file list had a checksum error.
FILE #n
NO INPUT No binary file was found on the designated device.
ERROR ON Error occurred while writing on output device.
OUTPUT
DEVICE
NO /I Cannot produce a map of an image file.

3-38




0S/78 Commands MEMORY

3.20 MEMORY COMMAND
The MEMORY command is used to find out the highest memory field available to the OS/78 system in hardware
or to limit that value in software.
Format:
.MEMORY n or MEMORY

where

n is an octal number representing the number of fields (4K) available to be used by OS/78. It isin the
range of 0-3.

Example:
+MEMORY 3

16K MEMORY

The following table lists the values of n and their meanings.

n memory

0 all available memory (16K)
1 8K

2 12K

3 16K

To find the amount of memory actually being used by 0S/78, type the command with no argument.

+MEM

12K/ 16K MEMORY

In this example, a 16K system has been restricted to only 12K of available memory. This was done by using a
MEMORY 2 command.

If all available memory is being used, the total amount of memory is printed.

Example:

JMEM

16K MEMORY

This command causes the execution of the CCL.SV program.
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3.21 ODT COMMAND

The ODT command allows you to debug a program currently in memory, control its execution, and make altera-
tions to the program by typing ODT instructions at the terminal.

Format:

.ODT

The current program in memory is available for examination and modification of locations in memory and controlled
execution through the use of ODT instruction breakpoints. For more detailed information on ODT, see Chapter 9.

The Monitor processes the ODT command.
Example:

LODT
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3.22 PAL COMMAND
The PAL command assembles a PALS8 source file, producing an absolute binary file with a .BN extension.

Format:
PAL outdev: file.ex<lindev:file.ex/options-ex
or
PAL bin,list<input specification
to output a binary and a listing file
or
.PAL bin,list,cref<input specification
to output a binary, listing, and CREF file.
Example:
Al AsSEMLPA
If a file name is specified without an extension in the command line, .PA is assumed.

The PAL command can recall arguments from a previous COMPILE, LOAD, or EXECUTE command. (See Chapter S
for information on the PAL8 assembler.)

This command causes the execution of both the PAL8.SV and CCL.SV programs.

341



R 0S/78 Commands

3.23 RCOMMAND
The R command loads the specified SAVE file in memory at its starting address and initiates execution.

NOTE

The difference between the R and RUN command is that
ihe R command assumes the program is on device SYS,
while the RUN command makes no such assumption. In
addition, the RUN command writes on SYS during exe-
cution to save the program’s Core Control Block for

" subsequent use in saving and/or starting the programs.
The Core Control Block is not transferred to the system
device when the R command is executed.

Format:
.R file.ex
Note that a device name does not have to be given.
Example:
R TEST
When a file name is specified without an extension, a .SV extension is assumed.

The R command is most commonly used on programs that are not going to be resaved. It is suggested that the RUN
or GET commands be used with programs that will eventually be updated (using, for example, ODT) and saved.

The Monitor processes the R command.
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3.24 RENAME COMMAND

The RENAME command changes the name of the input file to the name specified as the output file. The same de-
vice must be specified in both the input and output specifications.

Format:

.RENAME dev:file ex<dev:file.ex

Execution of the RENAME command changes the file name, and a message followed by the old file name is displayed
on the terminal.

Example:
SREN DSKIFILE,FAXDSKIRECORD.FA

FILES RENAMED!
RECORID . FA

This new file name replaces the old file name in the input directory. The creation date and the contents of the input
file remain the same.

Wildcards may be used with this command.
Example:
s RENAME K, BE LT
renames all files with .FT extensions to .BK extensions.

Table 3-19 RENAME Options

Option Code Meaning
/C Rename the input file only if it has the current date.
/O Rename the input file only if it has a date other than the current date.
/V Rename all files other than the one specified in the command line.
[T After renaming the file, change the date of the new output file to today’s
date.
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3.25 RUN COMMAND )
The RUN command loads the specified memory image (.SV) file in memory, transfers its Core Control Block onto
the system device, and then initiates execution at the program’s starting address.

Format:
.RUN indev:file.ex
Example:
<RUN RXAL1IFROG.
If a file name is specified without an extension, the extension “.SV” is assumed.
NOTE
The RUN command is equivalent to a GET command fol-
lowed by a START command.
See the R command for further information.
A NOTE
The colon used with the permanent device name can be

replaced with a space.

The Monitor processes the RUN command.
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0S/78 Commands SAVE

The SAVE command saves the portion of memory being used. The memory used is indicated by the contents of the
Core Control Block saved on SYS in a Monitor area or as explicitly specified by you. This new memory image file is
given a default .SV extension if an extension is not specified.

Format:

SAVE input dev:filename.ex fnnnn-fmmmm,fpppp,. . .;fssss=ccce

where

fnnnn-fmmmm

fpppp

;fssss

=ccce

fnnnn is a 5-digit octal number representing the beginning address of a contiguous portion
of memory to be saved. The beginning address consists of a field number (f) followed by
the memory location within the field,

fmmmm is a 5-digit octal number representing the ending address of the portion in
memory. The ending address consists of the same field number as the beginning address
(f) followed by the memory location within the field;

NOTE
The beginning and ending address must have the same
field number. Crossing field boundaries is not permitted.

fpppp is a S-digit octal number representing the address of one location in memory. This
represents saving the entire page in which the given location occurs;

;fssss is a 5-digit octal number representing the starting address of the program to be
saved. The starting address consists of a field number (f) followed by the memory loca-
tion within the field; and

=ccce is a 4-digit octal number representing the contents of the Job Status Word.

The Job Status Word indicates what parts of the file use memory and how as shown in Table 3-20.

Table 3-20 Job Status Word

Bit Condition Meaning

Bit 0=1 File does not load into locations 0-1777 in field 0, (0000-1777).

Bit 1=1 File does not load into locations 0-1777 in field 1, (10000-11777).

Bit 2=1 Program must be reloaded before it can be restarted because it modifies itself
during execution.

Bit 3=1 Program being run will not destroy the BATCH monitor.

Bit 4=1 A memory image file that was generated through the LINKER contains overlays.

Bit S Reserved for OS/78 system programs

Bits 6-9 Unused, and reserved for future expansion.

Bit 10=1 Locations 0-1777 in field O need not be saved when calling the Command De-
coder overlays.

Bit 11=1 Locations 0-1777 in field 1 need not be saved when calling the USR.
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