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PREFACE

This manual describes PTDOS 1.5, the result of continued evolutionary
development of the previous release, PTDOS 1.4. 1In addition to the

correction of all known bugs, a number of new features have been added
to PTDOS:

*The HELP, DCHECK, and XREF commands are new. «ME&9T

*Extended Disk BASIC replaces BASIC/5.

*The DISKCOPY, FREE?, and $PR commands have additional capabilities.

*The system may be configured with a permanently open log file,
to which all commands are echoed. This addition is reflected
in the CONFIGR, SET, and SYST commands.

*The console device driver is initialized differently.

*Several new device driver Control/Status operations have been
defined.

*Changes in wording have been made in many of the error messages
output by the Explain Error Utility.

The video-oriented editor (EDIT) has several new features:

*A new command (TS) has been added to set and clear tab stops.
*The TAB key (CTRL/ I) moves the cursor to the next tab stop.
*The LOAD key (CTRL/ L) causes the previous string search to be
continued.

*Two pattern deletion commands (PA D and PA DS) have been added.

*A new command (IF) has been added to allow files to be inserted
into a file that is being edited.

The assembler (ASSM) has several new features:

*TITL, PAGE, and ASCZ pseudo-operations have been added.
*Labels may have lower case letters in any position.
*Operation mnemonics and register names may be lower case.

*An octal number may be followed by an O or a Q.

*Binary numbers are assumed to be right-justified, like octal,
decimal, or hexadecimal numbers.

One change has been made in the debugger (DEBUG):

*The default output driver for DEBUG is now the PTDOS console
output driver, rather than the internal VDM driver.

vi PTDOS






SECTION 1

OVERVIEW

1.1 INTRODUCTION

PTDOS, the Processor Technology Disk Operating System, is an operating
system for 8080-based computers equipped with the Helios II Disk
Memory System.

This is a software reference manual. A reader interested in a more
detailed discussion of hardware than is available under the heading
HARDWARE ENVIRONMENT, below, is referred to the Helios II Disk Memory
System User's Manual. A reader interested in a tutorial introduction
to the system is referred to Appendix 1 of the present manual.

1.2 SYSTEM OVERVIEW

An operating system is a program that provides an interface between
the user and the computer hardware. This interface has two major
components. First, it allows the user to specify conveniently the
programs that will be executed and to supply parameters that control
the functioning of those programs. Second, it provides a file system
to facilitate management of the user's data.

In PTDOS these facilities have a very general implementation. System
commands are simply program names presented to a Command Interpreter,
which will load and run any file whose name appears in its input,
provided that the file contains executable code. PTDOS files usually
reside on a diskette, but any device connected to the system may be
treated in the same way as a disk file.

Almost all system services may be accessed in two ways: by means of
system calls from an assembly language program, or by means of the
system programs supplied on the PTDOS diskette.

The following is a list of some of the features of PTDOS:

USER INTERFACE

*Any program name may be used as a command.

*Command Interpreter input and output may be redirected.
*Command files allow execution of a sequence of commands.
*Command macros allow parameterized command files.

*Commands may be echoed to a selected device or file.
*Commands may be logged on a permanently open system log file.
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SYSTEM MANAGEMENT

*System configuration may be changed by the user at any time.
*System configuration is protected by a password.

*The system may be write-locked to protect data from being
changed inadvertently.

*The user may create a startup file containing commands that
will be executed automatically when the system is bootstrapped.

FILE SYSTEM

*Disk space is allocated and deallocated automatically as

files are extended or shortened.

*Disk files may be accessed seguentially or randomly.

*A device-independent I/O system enables devices to be accessed
as files.

MEMORY MANAGEMENT

*File buffers may be static or dynamic.
*Static buffers may reside in either system or user memory.
*User memory may be protected from @ to a specified address.

ASSEMBLY LANGUAGE SYSTEM INTERFACE

*All primitive file operations are available as system calls.

*Three different methods of handling errors may be assigned
to each of three error severity levels.

*A system Utility Handler allows programs to be constructed
with multiple overlays.

*Standard system utilities may be accessed by a user program
to display error messages or to obtain information about
the files on a diskette.

*The console device may be accessed directly, one character
at a time.

*Provision is made for interrupt-driven devices.

*A Parameter Scanner simplifies the processing of arguments
by user programs.

*Commonly used system parameters are defined in files that
may be included in a user program.

1-2 PTDOS




The commands and programs in PTDOS may be categorized as follows:

SYSTEM CONTROL

BOOTLOAD
HELP
SYST
CONFIGR
SET
SETIN
SETOUT
ouT
FREE?
OPEN?
DO

EXEC
IMAGE
7Z1P
SLST
SNLST
SWAIT
SESC
$STOP
S$SREM

PRIMITIVE

/ CREATE

SCREATE
KILL
"OPEN
CLOSE

/ SPACE

 SEEK
READ

v WRITE

" ENDF

RANDOM
RENAME
RETYPE
REATR

Reload PTDOS from diskette.

Display information about command(s).

Display system parameters.

Change system parameters on a diskette.
Change system parameters in memory.

Make named file the CI input file.

Make named file the CI output file.

Set console output to display or port driver.
Report amount of free space on diskette.
Print name and number of each open file.
Invoke command macro processor.

Execute code at a specified address.

Write contents of memory to a file in image format.
Fill memory with number.

Turn on PTDOS echo flag.

Turn off PTDOS echo flag.

Wait for a carriage return or MODE SELECT.
Check for a MODE SELECT.

Return to the system from a macro file.
Identify a string as a remark.

FILE OPERATIONS

Create a file on a diskette.

Create a file on a diskette.

Kill file(s).

Open a file.

Close open file(s).

Move the file cursor.

Position the file cursor.

Transfer contents of file to memory.
Write contents of memory to a file.
Endfile at current cursor position.
Create index block for file.

Change name of file(s).

Change the type of a file.

Change protection attributes of file.

FILE MAINTENANCE PROGRAMS

FILES
COPY
DUMP
PRINT
SAVE
GET
EXTRACT

BLDUTIL

Display list of files.

Copy contents of file(s) to another file.

Display contents of file in hexadecimal and ASCII.
Print file on the CI output file or the named file.
Write one or more files to an archive file.
Transfer file(s) from a file or diskette.

Display load information; optionally, combine image
segments.

Build or alter a utility file; list current utility
numbers.

PTDOS



DISK MAINTENANCE PROGRAMS
DISKCOPY Condition, format, copy, or verify a diskette.

DCHECK Check structure of files on diskette.
RECOVER Reclaim lost space on diskette.

PROGRAM DEVELOPMENT TOOLS AND LANGUAGES

MEDIT INWOKE  SeREEW T ORIEINTED MAshiyE  ansudes EUITOM

EDIT Invoke screen-oriented text editor.

EDT3 Invoke line-oriented text editor.

RNUM Renumber lines of text file.

ASSM Assemble an 8080 assembly language source file.

XREF Generate cross-reference listing of assembly language
file.

DEBUG Invoke Debugger

BASIC Invoke Extended Disk BASIC Interpreter.

FOCAL Invoke FOCAL Interpreter.

GAME PROGRAM

TREK80 A video Star Trek game

1.3 HARDWARE REQUIREMENTS

- The minimum hardware configuration for PTDOS is an 808@-based computer
with at least 16K bytes of read-write memory, a terminal device, and a
Helios II Disk Memory System. The code used by PTDOS to access files
and provide system services is resident, occupying 12K bytes of memory
from 9000 to BFFF Hex. Programs and data are loaded from diskettes.

If the computer is not a Sol Terminal Computer, the Processor
Technology VDM-1 Video Display Device is recommended for console
output, although drivers are supplied for standard terminals.

1.4 ORGANIZATION OF THE MANUAL
The rest of the manual is organized as follows:

Section 2 describes the commands that will be almost the whole
experience of PTDOS for users other than assembly language
programmers. The syntax, purpose and special features of each command
are explained.

Section 3 describes the Command Interpreter (CI), the interface that
enables the user to communicate with the computer through the console.
This discussion includes a list of the rules that govern the syntax of
commands, as well as material about the selection of CI input and
output files, and an explanation of some system parameters related to
the operation of the CI.

Section 4 describes the command macro preprocessor (DO); this program
substitutes user-supplied parameters for the variables in a macro
command file, and causes the commands in the macro command file to be
executed.

1-4 PTDOS
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Section 5 contains detailed information about the PTDOS file system.
In addition to a general description of the structure and properties
of files, there are more technical discussions of disk allocation,
file access and buffering, and data structures peculiar to some kinds
of files, i.e., image files, utility files, text files.

Section 6 provides the information that a programmer must have in
order to interface with PTDOS from an assembly language program.
Included are discussions of memory management, system global
parameters and entry points, error handling, and interrupt
programming.

Section 7 describes the system calls that can be made from an assembly
language program. The description of each call includes a discussion
of the operation performed, its calling sequence, and possible error
conditions.

Section 8 describes the system utilities that may be invoked by a
program to display error messages or to obtain information about the
files on a diskette.

Section 9 contains a detailed discussion of device drivers. This
discussion includes a description of the system console driver and of
the cassette tape driver that is supplied with PTDOS.

Section 10 is a list of error messages and their meanings.

Part 1 of the manual concludes with three appendices: a tutorial
introduction to PTDOS, information about loading PTDOS, and a summary
of the system commands.

Part 2 of the manual consists of full descriptions of the text
editors, assembler, debugger, and FOCAL interpreter that are supplied
with PTDOS.

An Extended Disk BASIC interpreter and the TREK8# video game are

recorded on the same diskette as PTDOS, but are described in separate
manuals.
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2.1

SECTION 2

SYSTEM COMMANDS

INTRODUCTION AND CONVENTIONS

This section discusses each of the programs available as commands in
PTDOS 1.5. The commands are arranged in alphabetical order for easy
reference. The description of a command includes:

1) the name of the command, and a short description of
its function,

2) a general statement of the syntax of the command,
that is, what you should type to execute the command,

3) a brief description of the operation of the command,

4) a discussion of the "arguments" that follow the
command name on the command line,

5) any additional details or notes that clarify the
earlier brief description, and

6) examples, unless the command line consists simply of
a command name.

All commands are interpreted by a program called the Command
Interpreter (often abbreviated CI), which expects them to have a
certain format and to follow other rules. The Command Interpreter is
discussed at length in Section 3 of this manual. 1In order to use the
PTDOS commands, there are a few rules that you must understand and
follow:

1)

3)

Type the name of the command right after the PTDOS prompt (*).
Follow the command name with a space, and then type the
arguments, separating these by commas. Additional spaces may
be inserted for clarity but are not required.

If you make a mistake while entering a command, you can use

the DEL key to back up and erase the last character you typed.
If you want to type the whole line again, press the

CTRL and X keys simultaneously, and then enter the correct line.
The CTRL and X keys are reflected on the Video Display as an
exclamation point (!).

A unit specification (if it is not appended to a file name)

or any argument that has the form " X=option(s)," where X is

a code consisting of one or two letters and option(s)

indicates the pertinent values, may appear anywhere in the list
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4)

5)

6)

7)

8)

of arguments; such an argument is "keyword delimited." Any

other argument is "positional," and must appear in a certain

position in the syntax of a command. If a positional argument

is optional and you want to omit it from the command, type an N
extra comma to indicate the omission. (Actually, you need to -}
do this only if you are including other positional arguments

later in the command line.) For example,

ASSM PROG1l,LIST,,+L means "assemble PROGl with line numbers

and send the listing to LIST but do not generate an object file."

If you omit an argument, a default value for that argument will

be used.

More than one command or program name may be typed on one
command line as a list, as long every item except the last is
followed immediately by a comma. Each command in the list is
loaded, but only the last is executed. This way of entering
more than one command applies only if none of the commands
(except possibly the last) have arguments.

A command line must end with a carriage return. Multiple
commands, with or without arguments, may be entered on the same
command line if each command and its argument list is separated
from the next command argument 1list by a semi-colon (;). None
of the commands in a command line is executed until the
carriage return is entered. (Note that if the commands are
separated by semi-colons, the commands will be loaded and
executed in sequence, whereas if they are separated by commas,
only the last command in the series will be executed.)

A slash and a unit number can be appended to a filename to
indicate which unit is to be searched for the file. Because

a command is a file, any command name may have a unit number
affixed to it. Thus, if you type FILES/1l, the FILES command
will be loaded from unit 1 and will generate a list of the files
on the default unit. 1In the examples in this section, the
system diskette is assumed to reside in the default unit. (If
you have never changed the default unit number, it will be 4,
the leftmost unit in the drive.)

With the few exceptions noted, numerical arguments are assumed
to be hexadecimal. To indicate that an argument has a different
number base, follow the argument with a colon (:) and a letter
from this list:

for a Hexadecimal number

for a Decimal number

for an Octal number (O may be used, but Q is recommended)
for a Binary number

wo om

A file number must almost always be preceded by a # sign.
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2.2 COMMAND DESCRIPTIONS

This section describes the individual commands. The following
conventions will be used in all statements of command syntax:

1) VUpper-case letters are literal, as are numbers and most marks
of punctuation. In the command

*FREE? /1
the word FREE, the question mark, the space, the slash, and
and the number 1 are actually to be entered on the keyboard

or console. The asterisk (*) is the PTDOS prompt.

2) Lower-case letters indicate the category of item from which
which the actual entry must be taken. For example,

filename
means that the name of a file should be entered on the console.
3) Optional arguments are enclosed in braces. For example,
{filename}
indicates that the name of a file is an optional argument.
4) The symbol * is the PTDOS prompt.
There are only two additional items that need explanation here:
If a command is marked SAFE, that command runs in the portion of
memory occupied by PTDOS, and will not interfere with whatever
programs and data you have stored in memory below PTDOS.
If a command is marked INTERRUPTABLE, that command will stop its

operations if the MODE SELECT key (or CTRL - @) is typed on the
keyboard.

THE COMMANDS
ASSM - Assemble an 8080 assembly language source file
*ASSM source,{list},{object},{error},{symbol}, {S=options}
INTERRUPTABLE

OPERATION: The assembler translates a symbolic 8080 assembly language
source program ("source code") into the binary instructions ("object
code") required by the computer to execute the program. In addition
to an object code file, the assembler can generate a listing file, an
error file, and a file to which the symbol or cross-reference table is
written.
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ARGUMENTS:

source

list

object

error

symbol

S=options

is the name of the source code input file. This
argument must be present; all others are optional.

is the name of the listing output file. If this
argument is absent, no listing is generated. If the

specified file does not exist, it is created with
type '.' and block size 4COH.

is the name of the object code output file. If this

argument is absent, no object code is generated. If
the specified file does not exist, it is created with
type 'I' and block size 100H.

is the name of the file to which lines with errors are
written. (All lines, including those with errors, are
written to "list," if that argument is present.)

The default value for "error" is the console output file
(file #1), unless "list" is #1, in which case there

is no default error file.

is the name of the file to which symbol and cross-
reference tables are written. 1If this argument is
absent, no symbol or cross-reference table is generated.
If an equals sign (=) is used instead of a filename,

the table is written to the same file as the listing.

is a string of option specifiers. For those options
that may be preceded by a + or -, the + is optional.

+A means that the source file is in ALS-8 format.
~-A means that the source file is in text format.

If neither of these is specified, the assembler attempts
to determine the file format by examining the first

few lines of the file. 1If it fails, an error message

is generated.

+I, means that the source file has a line number in
columns 1-4 of each line.
-I. means that the source file has no line numbers.

If neither of these is specified, the assembler
will examine the first few lines to determine whether
the file has line numbers.

# instructs the assembler to generate its own line
numbers for use on the listing in place of those
in the source file (if there are any).

P instructs the assembler to paginate output to
the listing file.
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X instructs the assembler to direct a cross-reference
listing to the symbol file (if there is one).
If a cross-reference table is written, a symbol
table will not be written. The source code must
either have line numbers or be assigned line numbers
by the assembler. This cross-reference listing
is generated very slowly; the XREF command performs
the same function much faster.

@ or 1 or 2 or 3 specifies the spacing on the listing:
@ - no additional spacing
1 - 72 column output
2 - 80 column output (default)
3 - 132 column output

NOTES: The assembler is described in its own manual, entitled
"ASSM: An Assembler for PTDOS 1.5" (See Part 2 of this
volume.)

EXAMPLES:

*ASSM PROG1,#1,BIN
*ASSM PROG1,LIST,,ERRS,SYMBS,S=+A-#X-P
*ASSM ERRSONLY

BLDUTIL - Build or alter a utility file; list current utility
numbers

*BLDUTIL utilfile{,I{number}=filename}{,D=number{,number,...}}
{,5=L}

OPERATION: Modules are added to or deleted from the named utility
file according to the arguments entered on the command line. BLDUTIL
will create the utility file if it is nonexistent, and will build its
directory if it is empty. More information about building and using
utility files can be found in Section 6.4.5 of this manual. The
format of utility files is described in Section 5.

ARGUMENTS:

Arguments are handled in the order that they appear. There are three
possible arguments, any of which may be repeated on the command line:

"utilfile" is the name or number of the utility file whose contents
will be affected.
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I{number}=filename

will cause the named file to be inserted into the utility
file. The named file must be in image format and have a
starting address. If "number" is present, the file will be

as that module in the utility file. 1If there already is a
module #number, BLDUTIL will ask whether you intend to replace
the existing module; if your answer is Y, the existing module
will be replaced by "filename." If "number" is not present,
the file will be inserted at the first available position in
the utility file directory.

D=number{,number...}

will cause module #number to be deleted from the utility

file.

S=L
will cause a listing of the numbers of all existing
modules to be printed on the console.

EXAMPLES:

*BLDUTIL NEWTIL,I=POTTS,16=ZAP,D=3,S=L,I0=Zz0T,D=3,4,5

BOOTLOAD - Reload PTDOS from diskette
*BOOTLOAD

OPERATION: This command writes PTDOS into memory from diskette,
overwriting the version that was in memory, without using the
BOOTSTRAP loader program (see Appendix 2).

ARGUMENTS: This command has no arguments.

NOTES: The System Global Area contains a switch called the "verbose
switch." A user is able to change the setting of this
switch with the SET SW=H or CONFIGR command. If the switch
is on when the BOOTLOAD command is given (or when the
system is loaded from SOLOS/CUTER - see Appendix 2), the
Command Interpreter will immediately execute the commands
in the file START.UP on the system diskette. START.UP is
a text file; you can edit it to include any commands that
you want the CI to execute when the system is bootstrapped.
For example, if the START.UP file is altered so that it
contains the command to execute BASIC, the BASIC interpreter
will be invoked automatically when PTDOS begins execution.
If the verbose switch is not on when the system is loaded,
the Command Interpreter will receive its first command from
the console input device.
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CLOSE - Close open file(s)

*CLOSE #fnum{,#fnum....,#fnum}
*CLOSE /{u}

OPERATION: 1In the first form of the command, the specified files are
closed. If the second form does not include a unit number, all open
files are closed, except the permanently open files; if a form does
include a unit number, all open files on the given unit are closed
except the permanently open files.

ARGUMENTS:

#fnum is the number of a file to be closed. The # is optional.
If the file is not open, no error will be reported and
no harm will be done.

u is the number of the disk drive unit that contains the
the files to be closed. (Remember that units are
numbered starting with @4.)

/ closes all open files

NOTES: File numbers are assumed to be given in Hexadecimal; to
specify a decimal number, follow the number with a
colon (:) and a D, e.g., CLOSE #38:D will close file
number 38 Decimal (26 Hexadecimal).

Initially, the permanently open files are #0 (console input),
#1 (console output), and #2 (the system utility file).

If you have used the CONFIGR command to establish SYST.LOG
(the system log file), that file will also be permanently
open as file #3.

CONFIGR - Change system parameters on a diskette
*CONFIGR {/u,}password
INTERRUPTABLE

OPERATION:

The CONFIGR command allows the PTDOS user to change system parametérs
on the diskette, but not in memory. This command differs from SET, in
that SET changes parameters in memory, but not on the diskette. The
changes made by CONFIGR will therefore not take effect until the
system is loaded again from the diskette.
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ARGUMENTS:

is the unit on which parameters are to be examined and
If this argument is absent, the

must match the password recorded on the named or

default diskette; otherwise, the configuration of the

Initially the password

is PTDOS, but this command may be used to change it.

(consisting of all binary zeros)

is created, the command may be used subsequently

/u
perhaps changed.
default unit is used.
password
diskette may not be changed.
If a null password
without a password.
NOTES:

When CONFIGR begins execution, each parameter is except

the password displayed along with its current value. A

new value can then be entered for the parameter.

If no

new value is desired, type a carriage return to leave the

parameter with its current value.

Enter MODE SELECT (or

CTRL-@) at any time to leave CONFIGR and return to

the Command Interpreter.

case.

All input may be in upper or lower

The meaning of the parameters is explained in the
discussion of the System Global Area in Subsection 6.3 of

this manual.
to the SET command.

CONFIGR will display:

Disk name:

Change password?

Maximum number of units:

User memory protect:

Console read char routine addr:

Console write char routine addr:

Console test char routine addr:

Lowest address of buffer area:

Some parameters are described in relation

Enter a carriage return or:

up to 8 characters, none of
which may be control characters

Y if you want to change it.
Then type a new password.
Entering a carriage return as
the new password makes the
password null (see explanation
above).

number from 1 to 8

hexadecimal address (the lowest
address into which programs

or data may be loaded)
hexadecimal address
hexadecimal address
hexadecimal address

hexadecimal address less than
9001.
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Interrupt flag:
Echo enable:

Disk write lock:
Character upshift:
Read—-back check:

Binary console I/0:

System log:
Verbose:

Maximum files open:

EXAMPLES:

CONFIGR /1,PTDOS

COPY - Copy contents of file(s)

*COPY infile,outfile{,s={A}{-E}}
*COPY O=file{,S=-E},infilel{,infile2...}

INTERRUPTABLE

On
On
On
On
On
On
On
On

decimal number from 7 to 255

or
or
or
or
or
or
or
or

off.
off.
off.
off.
off.
off.
off.
off.

to another file

OPERATION: In the first form of the command, data is copied from the
input file to the output file until an end-of-file is encountered on
the input file. In the second form,

concatenated and written to the output file.

modified by COPY.

ARGUMENTS:

infile,infilel,or infile2

is the name or number of a file from

which data is copied.

command,

outfile or O=file

is copied.

S=A means that the
the first form
is overwritten

In the second form of the
the named files are copied in the order that
they appear in the command line.

zero or more input files are

An input file is never

name or number of the file to which data

the file does not exist,

infile
of the
by the

S=-E means that an endfile

on the output file after all data has been copied.
Otherwise an endfile operation will be performed.

is appended to the outfile in
Otherwise the outfile

command.
infile.

it is created.

operation will not be performed

(See the ENDF command, below.)
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NOTES: The input file and the output file must not be the same,
although a file may be copied to a file which has the same
name but resides on a different unit.

This command may not be used if it would shorten a file
open under more than one file number; such a file may only
be lengthened if designated by the first number under which

it was opened.

EXAMPLES:
*COPY MAN,MAN/1

*COPY TAIL,HEAD,S=A-E
*COPY O=MAN,MAN@,MAN1,MAN2,MAN3

CREATE - Create a file on a diskette
*CREATE filename{,{type}{,blocksizel}}

SAFE

OPERATION: A file with the specified name is created on the specified
unit with the specified type and block size. If a file with this name
already exists, an error message is printed.

ARGUMENTS:
filename is the name of the file to be
type is the type to be assigned to

value for "type" is '.'
blocksize is the hexadecimal block size

file. The default block size
EXAMPLES:

*CREATE BIGFILE,M,9C#
*CREATE MYFILE/1

created.

the file. The default

to be assigned to the
is 4COH.

PTDOS
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DBASIC - Invoke Extended Disk BASIC Interpreter
*DBAS1IC

OPERATION: This is a special adaptation of BASIC (Beginner's
All-Purpose Symbolic Instruction Code) for use with PTDOS and the
Helios II Disk Memory System.

ARGUMENTS: DBASIC has no arguments. An argument may be included in
the command that executes the initialized version of BASIC (see NOTES,
below); that argument is the name of a file containing a RASIC
program. The named file is loaded and executed immediately, whether
it was saved in text or semi-compiled form; if the file does not
contain a BASIC program, an error will be reported.

NOTES: This program requires initialization; when DBASIC is first
executed, the user is asked to supply certain information
for use in this initialization. For example, should certain
functions be deleted? The initialized version of the
program should then be saved on the diskette under a name
other than DBASIC; that name will then be the command to
execute BASIC. The features and use of BASIC are described
in the Extended Disk BASIC User's Manual, in a separate
volume.

EXAMPLES:

*DBASIC
*BASIC PROGRAM (assuming BASIC is an initialized version of DBASIC)

DCHECK - Checks structure of files on diskette
DCHECK {/u}
INTERRUPTABLE

OPERATION: The directory is loaded from the specified or default
diskette. If no error occurs, DCHECK checks each file by opening it,
spacing through it, and closing it before proceeding to the next file.
If an error cccurs while a file is being checked, the file name and an
error message are listed on the CI output file, and DCHECK goes on to
check the next file.

The space operation requires that a buffer be allocated; therefore in
order for all files to be checked, GLLOW must be set low enough to
provide sufficient buffer space for the file that has the largest
block size. If DCHECK attempts to open a file that has a block size
larger than the available buffer space, an error message will be
generated and DCHECK will go on to check the next file.
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ARGUMENTS:

/u specifies the unit on which files are to be checked.
If this argument is not given, the default unit is used.

EXAMPLE:

*DCHECK /1

DEBUG - Invoke 8088 Debugger

*DEBUG {arguments}
*DEBUG3 {arguments}

OPERATION: This command is an aid for debugging machine language
programs. The debugger operates by permitting as many as fifteen
breakpoints to be set in the program being examined. When the program
is executed under control of DEBUG, it will stop at each breakpoint
address so that CPU registers, flags, and specified memory locations
may be examined and modified.

There are two DEBUG programs available for use; these versions are
identical, except that they run at different memory locations.

DEBUG3 1is loaded and executed at 3000H.
DEBUG is loaded and executed at 5000H.

Either program requires just over 4K bytes of memory.
ARGUMENTS: No arguments are read by the debugger. 1If arguments are
entered on the command line, they are accessible to the next program
that tries to read arguments from that line. For example, if the
command line is

*FILES,DEBUG S=-1
and the FILES program is executed from within DEBUG, the S=-I
parameter will be read by the FILES command.

NOTES: The debugger is described in its own manual, entitled
"DEBUG: A Debugger for PTDOS 1.5." See Part 2 of this
volume.
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EXAMPLES:

*TESTPROG/1,DEBUG #4,ABC,300

(Load TESTPROG from unit 1 and enter the debugger. TESTPROG must read
the arguments from the command line.)

DISKCOPY - Condition, format, copy, or verify a diskette

*DISKCOPY {/}from,{/}to{,S=-Ww}
*DISKCOPY /u,S={C}{F}{V}{-W} (only one of C, F, and V)
*DISKCOPY {/}unitl,{/}unit2{,s={{V}{-w}}

INTERRUPTABLE:

OPERATION: Each form of this command will perform one of the
following functions:

. Condition a new diskette for use by the Helios II Disk
Memory System

. Format a diskette for use by PTDOS (or erase the diskette

. Copy the contents of one diskette onto another

. Verify that the contents of one diskette are the same as
the contents of another

. Verify that all data on a diskette can be read

ARGUMENTS AND NOTES:
CONDITION A NEW DISKETTE - DISKCOPY /u,S=C

This command writes the proper control signals onto the diskette in
the specified unit. Until a diskette has been conditioned, the Helios
hardware cannot be used to read from it or write to it. CONDITION A
BRAND NEW DISKETTE BEFORE PERFORMING ANY OTHER OPERATION ON IT.

FORMAT A DISKETTE - DISKCOPY /u,S=F

This command writes necessary files onto the diskette in the specified
unit, so that PTDOS may use the diskette as a "data disk." If the
diskette being formatted already has information on it, that
information will be erased; thus, this command may be used to erase a
diskette. A diskette need not be conditioned prior to formatting.
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COPY ONE DISKETTE TO ANOTHER - DISKCOPY /from,/to,{S=-W}

This command makes a track for track copy of the diskette in the
"from" unit on the diskette in the "to" unit. If the destination
diskette is brand new, it must be conditioned before this command is
given. It is not necessary to format a new diskette before copying to
it.

COMPARE TWO DISKETTES - DISKCOPY /unitl,/unit2,S=V

This command compares the data on the diskette in unitl with the data
on the diskette in unit2, 1If a difference is found, a message is
printed and the operation is discontinued.

TEST READABILITY OF A DISKETTE - DISKCOPY /u,S=V

This command reads every byte on the diskette twice and compares the
two bytes. If a byte cannot be read, or if the two readings of the
byte do not match, a message is printed and the operation is
discontinued.

THE -W OPTION may be added to the S arguments of any of the above
commands. If this option is not present, the command will require a
carriage return between the time that it is first entered and the time
that its function is actually performed; this feature is useful,
because it enables the user to make a copy of a diskette not in the
drive when the command is given. At any time before the carriage
return, diskettes may be removed from the drive and replaced with
other diskettes. 1In general, the -W option is used in situations in
which user intervention is not desired: for example, in a command
file to be executed with the SETIN command or the DO macropreprocessor
(see Section 4). This option also affects the heading of READ errors
(see below).

ERRORS AND LIMITATIONS:

It is not possible to format or copy onto disk unit @ or the default
unit. A diskcopy from a unit to itself is also unacceptable.

WRITE ERRORS will result in a retry of the write operation. The
retries will continue until a successful write occurs or the operation
is aborted with the MODE key. A write error is an indication of a
hardware problem; the diskette, the disk drive, or the controller
electronics may be at fault.

READ ERRORS are handled according to the setting of the W option. If
the -W is set, the error will be displayed on the console and the bad
sector (s) will be ignored. Otherwise the program will ask if a retry
is desired and will continue to try until an "N" answer is given to
that enquiry.

EXAMPLES:
*DISKCOPY /6,/1

*DISKCOPY /1,S=C
*DISKCOPY 0,1,S=V-W
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DO - Invoke command macropreprocessor
*DO {O=outfilename,}{S=options,}infilename{,parameters}

OPERATION: This program enables the user to create versatile macro
command files. It allows variables to be inserted in a file to
represent parameters that will be supplied in the command to execute
the macro; it also provides for conditional substitutions based on the
presence or absence of expected parameters in the DO command line.

ARGUMENTS:

infilename is the name of the macro input file. This should
be a standard EDIT or EDT3 text file, or a text
file in ALS-8 format.

O=outfilename specifies the name of the first output file to be
generated by DO. If no such file exists, it will
be created with type "$" and block size 10@H. The
default output file is $DO.CMD@.

S=options Options are represented as a string following the
(=) sign.
X or +X dictates that the output file be executed immediately

afters its construction. This is the default
condition if the O argument is omitted from
the command line.

-X dictates that the output file not be executed
immediately after its construction. This is the
default conditon if the O argument is included in the
command line.

A or +A means that the input file is in ALS-8 format.
-A means that the input file is in standard text format.
parameters are the actual parameters to be substituted for the

variables in the input file.
NOTES: Section 4 of this manual describes the DO macropreprocessor.
EXAMPLES:

*DO 0=z00,ANIMALS,ZEBRA,ELEPHANT,17
*DO MAKES,1,2,T
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DUMP - Display contents of file in hexadecimal and ASCII

*DUMP file{,addrl{,addr2 or >count}}

INTERRUPTABLE

OPERATION: The contents of all or part of the specified file are
displayed on the console output file in hexadecimal and ASCII. A

non-printable character is represented by a period (.) in the ASCII
part of the dump.

ARGUMENTS :

file is the name or number of the file whose contents are
to be dumped.

addrl is the starting address of the dump.

addr2 is the ending address of the dump.

>count indicates the number of bytes to dump, beginning with
addrl. "count" should not exceed the number of bytes
between addrl and the end of the file.

NOTES:

If no address or count is given, the file will be dumped from
beginning to end. If the second address or count is not given, the
file will be dumped starting at addrl and continuing to the end of the
file. If addr2 and >count are both specified, PTDOS will display the
message "DUMP ERROR: IMPROPER ARGUMENTS," and control will return to
the Command Interpreter.

EXAMPLES :
*DUMP GOOP

*DUMP POTTS,5,100
*DUMP KNOCK, ,>50:D

EDIT - Invoke screen-oriented text editor
*EDIT infile{<A>}{,{outfile{<A>}}{,top of memory}}

OPERATION: This command permits the input file to be edited. If no
output filename is given, the edited file is written over the input
file at the conclusion of editing. If an output filename is supplied,
the input file is left unchanged and the edited file is written to the
designated output file.
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ARGUMENTS:

infile is the name or number of the file to be edited. 1If
the file does not exist, EDIT will ask whether it
should be created. If the answer is Y, the file
is created with type "." and block size 4C@H. A
text file is expected to consist of text lines; a
line consists of no more than 64 characters and ends
with a carriage return (which does not count as one
of the 64 or fewer characters).

outfile is the name or number of the file to which edited
material will be written. 1If that file does not
exist, it is created with a type of "." and a block
size of 4C@H.

<A> specifies that the file is to be read or written
as a file in ALS-8 format. The brackets are literal.

top or memory determines the end of the text area allowed by EDIT.
If this argument is not included in the command,
either the highest good memory address or the lowest
PTDOS system address (whichever of these is lower)
will be used.

NOTES: This editor is for use with Processor Technology Sol
Systems or other systems equipped with the VDM-1 display
module. EDIT is described at length in its own manual,
entitled "EDIT: A Text Editor for PTDOS 1.5."

EXAMPLES:

*EDIT MAILIST/1<A>,MAILIST/1 (notice conversion from ALS-8)
*EDIT KNOT,KNIT

EDT3 - Invoke line-oriented text editor
*EDT3

OPERATION: This command allows one or more files to be created,
edited, and written to other files. The program allows editing on
character, line, string, and page levels.

ARGUMENTS: The EDT3 command has no arguments. Control is passed to
the program, which contains commands to regulate input and output.

NOTES: This editor loads in low memory and requires at least 8K
of memory for proper operation. The EDT3 program is
described at length in its own manual, entitled
"EDT3: A Text Editor for PTDOS 1.5."

(See Part 2 of this volume.)
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ENDF - Endfile at current cursor position

*ENDF fnum{,*}

SAFE

OPERATION: The designated file is endfiled at the current cursor
position. All data following this point is destroyed, and any disk

space formerly occupied by that data is released for further use. If
the file has an index for random access, the index is updated.

ARGUMENTS:
fnum is the number of the file that will be endfiled.
* means that the file should be left open at the conclusion

of the operation. The number of the open file is
displayed on the CI output file.

NOTES: This operation cannot be performed if it would shorten a
file that is open under more than one file number.
EXAMPLES:

*ENDF #3
*ENDF #5,%*

EXEC - Execute code at a specified address

*EXEC address

SAFE

OPERATION: This command transfers control to the specified address,
which presumably contains either the first instruction of a program or

a reentry point to that program.

ARGUMENTS:

address is the address to which control is to be transferred.
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NOTES:

The operation of this command is similar to a standard assembly
language CALL instruction. A RET instruction may be used to return to
the system, if the stack has been maintained and CXBUF has not been
disturbed. (CXBUF 1is the command execution buffer; see Section 6.2.)

When control is transferred, the DE register pair points to the first
character AFTER the mark of punctuation that follows "address."
EXAMPLES:

*EXEC 6019

EXTRACT - Display load information; optionally, combine image
segments

*EXTRACT file{,S{-L}}
INTERRUPTABLE

OPERATION: The specified file, which must be in image format, is
read. The length and load address of each image segment is printed on
the console output file. The image file may also be made more
compact.

ARGUMENTS :

file is the name or number of an image file.

S means that image segments that load contiguously and
are contiguous in the file are combined, and the file
is rewritten.

-L causes the listing of load addresses to be suppressed.

NOTES: The binary output file written by the assembler is in image

format with a maximum segment size of 100 Decimal bytes.
The S option of EXTRACT may be used to make such a file
more compact.

EXAMPLES:

*EXTRACT POTTS,S

*EXTRACT KNOCK
*LXTRACT FILE,S-L
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FILES - Display list of files
*FILES {/u}{,T=type}{,S={-H}{-1}}{,strings}
INTERRUPTABLE

OPERATION: A list of files is printed on the CI output file. The

arguments dictate which files will appear in the list; if a file
matches more than one argument, it will still be listed only once.

Each entry in the list consists of a the name of a file, the file
type, the number 256-byte sectors allotted to the file (one 4C0 block
is eguivalent to four 256-byte sectors), the block size, the file ID,
the sector and track on which the first block of the file is recorded,
the protection attributes of the file, and the location of the index
block. (There is no index block if the file is not a random access
file; also, the attribute field will be blank in many cases, because
many files will not have any protection attributes.)

ARGUMENTS:

/u specifies the unit whose directory is the source of
the list. 1If this argument is not present, the default
unit is used. Only files that exist on the specified
or default diskette will be listed.

T=type If this argument is present, only files of the given
type will appear in the listing. Specify image type
files by preceding the type with the letter "I"; specify
types that are non-printing by preceding the Hexadecimal
value of the type with a #. T=I#5 signifies a type
whose hex value is 5; T=I5 signifies a type whose value
is the ASCII character 5. System files have a type
value of zero and should be specified with T=#0

or T=I#0.
S={-H}{-I} -H means suppress column headings on the listing
-I means list files even if they are information-
protected.
strings In this command and in several others, a string may

be used to represent all files whose names contain that
string, or contain the string in a specific position

in the name, for example, at the beginning. If one

or more of these arguments are present in the command,
only files whose names are identified by the string(s)
will appear in the list. Otherwise, the names of all
files that meet the other option reguirements will
appear. Strings may be typed in upper or lower case,
i.e., "NAME" and "name" designate the same file.

String arguments may take any of the following forms:
string may be any legal PTDOS file name, not including a unit

number. If a file with this name exists, it will be
included in the list.
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string> causes all files whose names begin with the string to
be included in the list.

<{string causes all files whose names end with the string to
be included in the list.

<string> causes all files whose names include the string to be
included in the list.

EXAMPLES:

*FILES /1,S=-1,T=#00

List all files of type 00, whether or not they are
information-protected.

*FILES <AID>,<AER,KNOCK

List the file called KNOCK, and also any files that contain
the string "AID" or end with the string "AER."

*FILES /1
List all files on unit 1, except information-protected files.
*FILES S=-I-H,SYSGLOBL
List the file SYSGLOBL if it is present on the default unit.
The information will be listed even if the file is

information-protected, and no column headings will be
printed.

FOCAL - Invoke FOCAL Interpreter
*FOCAL

OPERATION: FOCAL is a high-level language described in the 8088 FOCAL
User's Manual in Part 2 of this volume.
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FREE? - Report amount of free space on diskette
*FREE? {/u}{,blksize}

SAFE

e

OPERATION: This command displays the decimal number of sectors free
on the specified or default diskette. If a block size argument is
supplied, the command will display the number of free blocks of the
specified size, if optimum, or the next higher optimum size. Optimum
block sizes are discussed in Section 5 of this manual. If no block
size is supplied, the command will display the number of free 256-byte
sectors.

ARGUMENTS :

/u is the unit containing the diskette to be examined.
If this argument is absent, the diskette in the default
unit will be examined.

blksize must be a hexadecimal number between 1 and FFF.
Otherwise, the program prints an error message.

NOTES: This command operates by reading the FREE SPACE MAP that
PTDOS maintains on each diskette. This map is discussed
in Section 5 of this manual.

GET - Transfer file(s) from a file or diskette
*GET I=/u or file {,/u}{,T=typel}{,S=options}{,strings}

OPERATION: GET is used to retrieve files saved with the SAVE command;
it can also be used to transfer one or more files from one data
diskette to another data diskette. The files are not actually deleted
from the archive file.

ARGUMENTS:
I=file If the equals sign (=) is followed by "file," that
or /u option specifies the name or number of the archive file

from which the files are to be taken. 1If the equals

sign is followed by a unit number, all files that satisfy
the name and type requirements are copied onto the unit
given in the {,/u} argument, or onto the default unit.

If the files being "gotten" do not already exist on

the output unit, they are created with the type, block
size, and attributes of the corresponding file on the
input unit.

Only one I argument may be present.
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T=type dictates that only files of the specified type will
be retrieved.

strings have the same significance as in the FILES
command, above.

S=options N makes it impossible to retrieve a file if a file

with the same name appears on the output unit. (If
the file exists as part of a SAVE file on that unit,

it may be retrieved, because its name no longer
appears in the diskette directory.)

-L dictates that there be no listing of the names of
files as they are retrieved.

R inhibits the retrieval process, so that the command
produces only a list of the files that would have
been retrieved if the R option had not been selected.

NOTES: This operation may not be performed if it would result in
shortening a file open under more than one file number.
A file may be extended only if it is designated by the number
under which it was first opened.

EXAMPLES:

*GET /1,I=CTAPE1l,<PAY>,<OLL
GET all SAVEd files that contain the letters "PAY" or end
with the letters OLL. Files are transferred from the
default unit to unit 1.

*GET I=FROM/1,T=G,S=N
GET from FROM/1 to the default unit all files of type "G".
If any of these files already exist on the default unit,
do not GET the corresponding file onto that unit.

*GgT 1=/1,/0,E>

GET from unit 1 to unit @ all files whose names begin
with the letter "E."

HELP - Display information about command(s)
*HELP {command name}{,command name....}
OPERATION: This command displays the syntax of the named command,

gives a short description of its function, and lists available options
with their meanings.

N
I
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ARGUMENTS:
command name may be the name of any PTDOS command.

If no arguments are present, HELP will display more information about
itself.

NOTES:

The HELP program utilizes a large data file called HELP:D on the
system diskette.

EXAMPLES:

*HELD
*HELP GET
*HELP HELP

IMAGE - Write contents of memory to a file in image format
*IMAGE file,{!blksize,}segl,seg2{,:seg3}....,segn{,sa}
SAFE

OPERATION: This command writes data from memory to an image file,
that is, to a file that can later be loaded and executed if its name
is typed after the PTDOS prompt. The structure of an image file is
discussed in Section 5.7.3.

ARGUMENTS:

file is the name or number of the image file to which data
be written. If that file does not exist, it created
with type "I" and the indicated or default block size.
In the rest of this discussion, "block" refers to a
portion of memory, rather than to a physical sector
on the diskette.

Iblksize is the block size to be assigned to the named file if
that file must be created. If this argument is absent,
the file will be created with block size 256. If the
named file already exists, this argument will be
ignored. The ! is literal.

Each "seg" is a pair of numbers with one of three forms:

1) nl,n2 where both n's are numbers and nl is smaller
than or equal to n2. The block of memory between
address nl and address n2, inclusive, will be
written to the specified file as a single segment.
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2) nl,>count where nl and "count" are numbers. The contents
of "count" bytes, starting at address nl, will
be written to the file as a single segment.

The > is required.

3) either of the above followed by ":n3" where n3 is preceded
by a colon and is not equal to nl. n3 is the
address at which this segment should be loaded,
rather than at nl. The colon is required.

sa is the starting address for the image file. The value
of "sa" is not restricted to the area which will be
occupied by "file" when it is loaded. 1If this
arqgument is included in the command, it must be the
last item in the argument list. If this argument has
not been supplied, control will pass back to the
Command Interpreter after the file is loaded.

NOTES: There is no check for the type of the file to which the

data is being written, but there is no reason to IMAGE data
to a file that is not an image file.

EXAMPLES:
*IMAGE DATA 100,2C0

Write the contents of memory from 100 to 2C8 to a file
called DATA on the default unit. If the word DATA is
entered subsequently as a command, each byte of the image
block will be loaded at the same location from which it
was written by IMAGE, and control will return to the CI.

*IMAGE PROGRAM, !4C0,100,>8FC,24D

Write the contents of the 8FC bytes starting at 100 to

a file called PROGRAM. When PROGRAM is loaded, control
will pass to address 24D. If PROGRAM does not exist, it
will be created with type 'I' and block size 9C4.

*IMAGE EXAMPLE,0,50,:4000,100

Write the contents of memory from @ to 50 to a file called
EXAMPLE. Thereafter, when EXAMPLE is loaded, the data

will be loaded starting at address 4000, and control will
pass to address 180.

*IMAGE EXAMPLE,9,177:Q,300,FFF,1200,>1024:D,4000,6FFF,:3000

Write the contents of memory from & to 177 octal, from

300 to FFF hexadecimal, from 120@H forward 1024 decimal
bytes, and from 400808 to 6FFF hexadecimal, to a file called
EXAMPLE. When EXAMPLE is loaded, each segment will be
loaded into memory at the address from which it was
written, except the last segment, which will be loaded
starting at 306¥H. Control will pass back to the CI.
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KILL - Kill file(s)
*KILL filename{,filename...}

SAFE
INTERRUPTABLE

OPERATION: Each named file is killed by having its entry removed from
the diskette directory and its disk space reclaimed. Each block of
data belonging to the file is rewritten with useless data.

ARGUMENTS:

filename is the name of a file to be killed. Files to be killed
need not all exist on the same diskette.

NOTES: After each file is killed, a message of the form:
filename IS KILLED

is printed on the CI output file. 1If a file you are trying to kill is
nonexistent or protected against the KILL operation, the word "KILLED"
will be replaced by "NONEXISTENT" or "PROTECTED," whichever is
appropriate, and the program will continue to the next file named on
the command line. A file cannot be killed if it is open when the
command is given.

EXAMPLES:

*KILL POTTS/1,POTTS,KNOCK

Kill the file POTTS on unit 1 and the files POTTS and KNOCK on the
default unit.

OPEN - Open a file
*OPEN filename{,buffer address or T}
SAFE

OPERATION: The specified file on the specified unit is opened. The
system assigns the file a number, which is displayed on the CI output
file; this is the number by which you should refer to the file while
it is open. A buffer is allocated for the file, and the first block
of the file is read into the buffer. The file cursor is created and
set to point to the first byte of the file. (Detailed information
about file access and buffering can be found in Section 5 of this
manual.)
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ARGUMENTS :
filename is the name of the file to be opened.

buffer address 1is the address at which a static buffer should be
allocated for the file. " buffer" address is the
lowest address of the buffer; the highest is buffer
address plus the block size of the file. A buffer
can only be set in memory external to PTDOS, and
only in unprotected memory. A buffer cannot be
set at @ or FFFFH.

T indicates that dynamic buffering should be used.
Otherwise static buffering is used.

If no second argument is given, the system will allocate a static
buffer in the system-managed buffer area. It is not possible to
specify both a buffer address and the letter T, because it is not
possible for a user to assign a dynamic buffer outside the
system-managed buffer area.

NOTES:

Several PTDOS commands allow you to designate a file either by its
name or by its number. If you give the number of the file, rather
than its name, the file must be open, because A FILE THAT IS NOT OPEN
DOES NOT HAVE A FILE NUMBER. On the other hand, if you give the name
of the file, the file is assumed NOT to be open; the command will open
it, even if the file is already open, and assign it a second number
and a second buffer in the system-managed buffer area. When a file is
open under more than one file number, it is said to be "multiply
open". Many of the commands that will open a named file will also
close it when the desired operation is complete.

There is nothing inherently wrong about opening a file more than once.
In fact, if you want to operate on two parts of a file simultaneously,
you may have to open the file twice, so that you can have two cursors
pointing to different bytes (possibly in different blocks) of that
file. On the other hand, there are a few reasons to avoid opening
files more often than necessary:

1) Every time that you open a file, buffer space is allocated
for another block of that file. If you are not careful,
you may overflow the system buffer area.

2) There are a number of operations that it is not possible to
perform on a file that is open, or that is multiply open. 1In
general, you do not need to concern yourself with this fact,
because the syntax of the command will make it clear that a
file must be designated by name only, or by number only. If
you get an error message of the form:

<file> ALREADY OPEN or
<file> IS MULTIPLY OPEN

close the file, and you will probably be able to proceed.
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EXAMPLES:

*QOPEN MYFILE,453F with buffer in user memory
*OPEN XFILE normal static system buffer %,

OPEN? - Print name and number of each open file

*QOPEN?

SAFE

OPERATION: This command lists the name, file number, and unit number
of each open file. The unit number is represented as a two-digit
number, e.g., FRITZIE/0@ is on unit 0.

ARGUMENTS: This command has no arguments.

NOTES: Device files do not have their names and unit numbers listed.
They appear on the listing as:

D-FILE/99

Permanently open files (like the keyboard, the display, the system
utility file, and possibly a system log file) are not listed at all.

OUT - Set console output to display or serial port driver
*QUT V or P

SAFE

OPERATION: The resident code of PTDOS has two output drivers. One is
a video display driver, and the other is for the serial or parallel
port. This command selects the specified driver as the console output
file.

ARGUMENTS:

V or any word starting with V causes output to be directed to
the video Display driver.

P or any word starting with P causes output to be directed to
the port driver.
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NOTES: A detailed description of the console driver can be found
in Section 9 of this manual.

EXAMPLES:

*QUT P
*QUT VDM
*QUT PRINTER

PRINT - Print file on the CI output file or the named file
*PRINT {args,}file{,{args,}file...}

OPERATION: PRINT lists each file on the CI output file, unless an
argument specifies a different output file. The format in which a
file is printed is determined by arguments that precede the name or
number of that file in the command line.

ARGUMENTS:

Arguments are separated by commas and read sequentially. The
arguments that precede a filename are presumed to apply to that file
and to all files whose names appear later on the command line (unless
one of the same arguments appears later with a different value,
thereby altering the conditions for remaining files). If you omit an
argument list because the desired parameters are already in effect, DO
NOT INSERT A COMMA OR ANY OTHER CHARACTER to mark the omission.

file is the name or number of a file to be printed.

Within the argument list that precedes a filename, the order of these
arguments is arbitrary:

O=file determines that output will go to the file whose name
or number appears after the equals sign. The previous
output file will be closed, unless it is the CI
output file. (The CI output file will be left open,
but it will receive no output.) 1If this argument is
absent from the command line, all output will go to
the CI output file. If "file" does not exist, it will
be created.

H="string" declares that the given string, minus its delimiters
(i.e., the quotation marks), is to be printed as a
centered heading at the beginning of the next listing.
Any character other than a blank, a semicolon, a carriage
return, or a comma may be used as a delimiter; the same
character must delimit the beginning and the end of the
string, and must NOT appear within the string. If the
output is to be paginated, the heading will be printed
at the top of every page. If no string is specified
(i.e., if this argument is not present, or if the first
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S=flags

P=number

T=number

B=number

L=number

non-blank character after the equals sign is a comma),
no heading will be printed. The heading may not be
more than one line long; line length is set by the

R argument.

sets or resets the option flags whose single-character
codes are given as a string after the equals sign. Each
code may be preceded by a plus (+) or a minus (-); if
neither of these signs appears, the meaning of a plus
sign is assumed. When the PRINT program begins to be
executed, none of the flags is set.

If the code for a flag is preceded by a '+', the flag

is set: the option denoted by the flag will be in effect
during the listing of all subsequent files; if the code
for a flag is preceded by a '-', the option will no
longer be in effect when subsequent files are listed.

A symbol that is not a plus, a minus, or the code for a
flag is ignored.

The flags and their codes are:

A - Subsequent files are in ALS-8 format (each line
begins with a byte count).

D - Listings are to be double-spaced. If the output
file is not a device file, an extra carriage
return/linefeed is inserted into the output.

P - Listings are to be paginated. Page numbers start
with 1 and can never exceed 9999. Each page number
will be centered on the penultimate line of the page.

# - Files are to be listed with a line number before
each line of the original file. (For example, if
a text file is comprised of 64-character lines and
a 30-character page width is specified in the PRINT
command, the second line number will appear on the
fourth line of the listing.) Line numbers start
at one and ascend consecutively to the end of the
file. A line number may not exceed 99999.

sets the length of the page. Each page will consist
of the indicated number of lines, where "number" is
a decimal number between 3 and 255. The default
page length is 66 lines.

sets the line number of the beginning of the text to
a decimal number between 1 and 255. The default
value for this argument is 2.

sets the line number of the end of the text to a
decimal number between 1 and 255. The default

value for this argument is 63. The number must be

at least 2 less than that specified in the P argument.

determines the character position of the first
character of each line on the listing. "number"
must be a decimal number between 1 and 255. The
default value for this argument is 1.
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R=number determines the character position of the last
character of each line on the listing. "number"

is a decimal number between 1 and 255; its default
value is 64.

If "number" is not specified or is @ in any of the foregoing
arguments, the default value is assigned to that argument.

NOTES:

The output file for this command need not be a device driver. For
example, to change the format of a long text file so that
it is double-spaced, you might:

1) Print the file to a text file, setting the D flag in the
PRINT command line.

2) Read the resulting text file into EDT3, which automatically
deletes linefeeds.

3) Write the text file from EDT3.

The text file resulting from this procedure may be edited thereafter
in EDIT.

EXAMPLES:

*PRINT R=80,0=TEXT,S=AP,FILEl

Copy the ALS-8 file FILEl to the file TEXT. Output will be paginated
and will consist of 8#-character lines.

*PRINT S=D#,FILEl,H="FILE2",S=-#P,0=#5,FILE2

Copy FILEl to the CI output file; the listing will be double-spaced
and contain line numbers. Then copy FILE2 to the open file whose
number is 5; the listing will be paginated, double-spaced, and have
the string FILE2 as a heading at the top of every page.

RANDOM - Create index block for file
*RANDOM file{,*}

OPERATION: This command causes an index to be built for the specified
file on the specified unit; as a result, the file is made randomly
accessible, i.e., it is possible to SEEK to a particular byte of the
file without proceeding sequentially through all of the bytes before
it. It is not possible to perform this operation on a device file.
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ARGUMENTS :

file is the name or number of the file to be made random.

* means that the file should be left open at the conclusion

‘ of the RANDOM operation. The number of the open file is

displayed on the CI output file, and the cursor is left
at the end of the file.

NOTES: Detailed material about file access can be found in

Section 5 of this manual.

EXAMPLES:

*RANDOM #3
*RANDOM POTTS

L]

READ - Transfer contents of file to memory
*READ file{,addrl{,addr2 or >count}}{,*}

SAFE

OPERATION: Data is read from the specified file, which must exist, to
a specified or default address. Reading progresses until:

1) the end of the file is reached, or

2) data has been read into memory addresses up to and
including a specified last address, or

3) a given number of bytes has been read.

The number of bytes read (the "LOAD COUNT") is displayed on the CI
output file.

ARGUMENTS :

file is the name or number of the file from which the data
is to be read.

addrl is the lowest of the consecutive addresses into which
the data will be loaded. The default for addrl is 256
(1908H) .

addr?2 is the highest address into which data may be loaded.

>count is the number of bytes to be read. Do not specify both

addr2 and >count.

2-32 PTDOS



* dictates that the input file be left open at the
conclusion of the READ operation. The number of the
file is displayed on the CI output file.

NOTES:

READing an image file, instead of loading it, is a way of localizing
all of its data (including headers), whereas if the file were 1loaded,
individual image blocks might be scattered all over memory. You might
want all of the data to be contiguous in memory so that you can 1)
find out the number of bytes in the file, or 2) use DEBUG to examine
the program without having to write over data stored at locations your
program would normally occupy. (If you READ a program, instead of
loading it, it cannot be executed from memory.)

If you want to READ a device file as it appears on the diskette,
change its type to Image before you READ it.

EXAMPLES:

*READ FILEl

Read all of FILEl to addresses starting at 100H.

*READ FILE1l,0,>1000,*

Read the first 1000 bytes of FILEl to addresses starting at 0. If
there are fewer than 1000 bytes in the file, reading will stop when
the end of the file is reached. FILEl will be left open at the
conclusion of the operation.

*READ FILE1,100,9000

Read FILEl to addresses starting at 100H. Reading will stop if the

end of the file is reached, or when data has been loaded to address
9000H.

REATR - Change protection attributes of file

*REATR filename {,new attributes}

SAFE

OPERATION: The protection attributes of the file are changed in

accordance with the second argument in the command line. (Protection
attributes are discussed in Section 5 of this manual.)
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ARGUMENTS:

filename is the name of the file whose attributes are to be
changed. "
new attributes determines what changes will be made in the
attributes of the file; it consists of from # to 8
attribute codes, each preceded by a plus (+), a
minus (-), or no prefix at all. The codes are:

- Kill protect (no KILL)

- Write protect (no WRITE or ENDF)

- Read protect (no READ)

- Information protect (no GET, SAVE, or FILES without
special arguments)

- Attribute change protect (no REATR)

Name and type change protect (no RENAME or RETYPE)

- Disk allocation protect (This attribute makes it
impossible to lengthen or shorten the file.)

== XN

m =z
|

If no prefixes appear in the string of codes, the new
attributes simply replace the 0ld ones.

If prefixes do appear, a plus (+) means that the
following attribute should be ADDED to the list of
0ld attributes, and a minus (-) means that the
following attribute should be DELETED from that list.
As long as there is at least one prefix in the string,
a code without a prefix is treated as though it

were preceded by a plus (+).

Attribute codes may be listed in any order.
If no new attributes are supplied, all existing
attributes are removed from the file.
EXAMPLES:
*REATR FILEl,KWRIANE
Turn on all protection. A file with these attributes is useless,
because you cannot write to it, read from it, kill it, or change its
attributes.

*REATR FILEl,KW

Protect FILEl agains any operation that would kill it or write to it,
and remove all other attributes, if there were any.

*REATR FILEl,+KW-R
Add kill and write protection to the current attributes of the file,

and remove read protection. Leave other attributes unchanged, if
there are any.
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RECOVER - Reclaim lost space on diskette
*RECOVER {/u}

OPERATION: RECOVER searches the directory on the specified unit and
finds all File ID's associated with known files: that is, with files
that have entries in the directory. (Each file on a diskette has a
unique file ID, not to be confused with a file number. File ID's are
used for system book-keeping; you will never need to refer to a file
by its ID.) Then each sector of the diskette is read and handled as
follows:

If the sector cannot be read, it is rewritten with useless data. The
data it once contained is lost.

If the sector is readable but has a file ID of @, or some other file
ID not associated with a known file (see above), the sector is
rewritten with useless data. For example, if you KILL a file and get
a KILL error, the sectors following the error will fall into this
category, because they will no longer be associated with a file known
to the directory.

The free space map (FSMAP) is rewritten to show that the reclaimed
sectors are available for use. (The free space map is described in
Section 5 of this manual.)

ARGUMENTS :

/u stands for the unit that contains the diskette from which
data is to be recovered. If this argument is absent,
the default unit is used.

NOTES:

This program will not recover data from a file that has been partially
destroyed. Try to recover all available data by using more primitive
commands like READ and SPACE. If you have a backup copy of the bad
file and therefore do not need to recover the data, KILL the file
before you use RECOVER; otherwise the sectors after the error will not
be reclaimed, because their file ID will still be known to the

directory on the diskette. Never use RECOVER unless you have made a
DISKCOPY of the bad diskette.
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RENAME - Change name of file(s)
*RENAME oldname,newname{,oldname,newname...}
SAFE )

OPERATION: The name of the specified file is changed to the specified
new name. The renamed file is not altered in any other way.

ARGUMENTS:
oldname is the current name of the file to be renamed.
newname is the new name to be given to the file.

Both arguments must be legal PTDOS filenames. oldname may have a unit
number appended to it; newname never needs a unit number, because the
new name will always be given to the old file, on the same unit on
which that file presently exists.

NOTES:

If a file to be renamed has a name change protection attribute (the N
attribute), an error message will be printed.

If a file with the new name already exists on the diskette, the
program will be aborted and an error message will be generated.

EXAMPLES:

*RENAME GOOP ,POTTS
*RENAME OLD1,NEW1,0LD2/1,NEW2

RETYPE - Change the type of a file

*RETYPE filename,newtype

SAFE

OPERATION: The type of the named file is changed to the specified new

type. If the file is protected against a change in its type, it must
be given new attributes before its type is changed.
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