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Introduction to Pascal 1.3

Wh@ Should Use Appie Pascal 'E 3

Pascal 1 3, Apple S latest version of App1e® Pascal is demgned pnmarlly for
software developers and advanced programmers who are using Apple II
systems to develop Apple Pascal software. This version of Apple II Pascal
can run on any computer in the Apple II family that has 64K or more of
memory. If you are an experienced programmer and you have not yet
learned Apple Pascal but are interested in serious or commercial Pascal
programming, you should have no problem using this manual and software.
If you are a beginning programmer and would like to learn Pascal or
specifically Apple Pascal, refer to the Bibliography at the back of this
manual for reading suggestions. In conjunction with these or other sources,
you may want to use this manual and Pascal 1.3 to learn Pascal
programming. On the back page of this manual, you will find a list of other
Apple Licensed Products that may interest you.

About Thus Manual

ThlS manual descnbes the hardware conﬁguratlons that can be used Wlth
this version of Pascal; it explains the use of all Pascal program preparation
tools, the syntax and use of the Apple Pascal programming language,
advanced programming techniques, and related technical matters.

Before you read this manual, you should know how to start up your Apple
and use its configured hardware. You need to read Part I of this manual,

Getting Started, to learn about correct system configurations to use with
this version of Apple Pascal. It is particularly important that you correctly
install and configure the various storage and other devices that are part of
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your system. To be sure that your system is set up properly, consult the
owner’s manual that came with your system and the user’'s manuals for any
additional equipment you are using.

Where to Find What You Need

[See=sssasEesas TS Sas e Ts con s Rea e |

This manual is divided into five parts, preceded by this [ntroduction. Each
part has its own Table of Contents and List of Figures and Tables. The first
part contains the hardware and startup information needed by everyone,
and the last part contains the Bibliography, Glossary, and Index for all
preceding parts. Each of the parts in between has its own appendixes. In
this regard, the three major parts resemble stand-alone volumes; having one
glossary and index common to all parts, however, makes each of them a
part of the larger, self-contained volume.

It is important to read this /ntroduction to learn whether
Apple 11 Pascal 1.3 is the appropriate product choice for you and to get
acquainted with this manual and how it is arranged.

Read Part I, Getting Started, to learn

o About hardware requirements and possible system configurations with
Pascal 1.3;

o How variations in hardware might affect your use of Pascal;

o How to start up your system with the Pascal disks that come with this
package;

o How to refer to I/0 devices;

o How to create working disks that suit your system and your needs.

Part I1, Program Preparation Tools, describes the Pascal system and the
mechanics of using each of the software tools required to prepare a Pascal
program. Each of these program preparation tools is itself a program
available on the Pascal 1.3 system disks. The major components of the
Pascal system are the Pascal Filer, Editor, Compiler, Assembler, Linker, and
Apple Pascal utility programs, most notably the Librarian program. Part II
describes all the details needed to

o Create and manipulate files;

o Enter and edit text;

o Compile Pascal source files;

o Create an assembly-language program and link it to a Pascal program;
o Create and use library files;

o Format disks;

o Configure an external terminal into your system.
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Although the descriptions of the Pascal Compiler and Assembler summarize
the available Compiler options and Assembler directives, they do not
discuss how to implement these in programs. Part II gives no instruction in
the writing of Pascal programs or 65602 assembly-language routines. If you
are interested in integrating specific rules of Pascal syntax with this
overview, you will need to move back and forth between Part 11 and Part I1I.
If you want to learn more about 6502 assembly-language programming, see
the Bibliography in Part V. All error messages are described in the last
appendix of Part II.

Part 111, the Language Manual,

o Explains the details of how to write Pascal source text using correct
syntax;

o Describes all the rules of the Apple II Pascal language;

o Explains the structure of the language and compares it briefly with other
languages;

o Defines the Apple Pascal vocabulary;

o Includes advanced programming techniques.

When you want to compile any part of a program, refer to “The Compiler” in

Part II; when you want to link program pieces, refer to “The Linker” in

Part II; to put a Program Unit into a library, refer to “The Librarian” in

Part II. Pascal programming techniques are discussed exclusively in Part III.

Part IV, the Technical Reference, describes

o1 The technical details of Apple Pascal memory usage;

o The internal structure of Pascal codefiles, textfiles, and disk directories;
o The structure of the Pascal P-machine;

o The P-machine instruction set.

Most users will rarely have an occasion to use Part IV, but some may be
interested in the P-machine or the internal structure of codefiles.

Part V contains the Bibliography, Glossary, and Index for all parts of this
manual. The Bibliography lists references for both Pascal and 6502
assembly-language programming, as well as sources of more general but
related information. Part V concludes with a list of other licensed Apple
products.

To find out about the Apple developer relations program, see the back page
of Part V of this manual for information about whom to contact.
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Hardware Notes

AWarning

How to Read This Manual

This manual assumes that your hardware configuration for running
Pascal 1.3 is a 128K Apple Ile with an 80-column video monitor and two or
more 5%-inch disk drives, although Pascal supports many other hardware
configurations, as described in Part 1. Hardware variations are discussed in
the text wherever relevant.

Information about hardware differences and their effects on your use of
Pascal is set off like this.

Throughout this manual you will see several other visual cues:

Important warnings alert you to situations that are potentially hazardous
to the information currently in the computer’s memory, the information
stored on disks, or to your equipment.

Text Set Off With a Vertical Bar: Useful information that is incidental
to the main text is set off like this.

Messages displayed by the computer and in some
instances text that you type into the computer are
shown in this typeface.

To make it easier to find what you need, a tabbed divider is provided for
marking the beginning of each major part of this manual. Each of the parts
has its own Table of Contents. Don’t forget to look for appendixes within
each of the parts.

Notice that page numbers start over in each part and that page numbers are
preceded by the number of that part. Thus, when you use the index, you
will be able to tell which parts are referenced for a given topic.
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Preface

Part I describes the steps you must take to assure that you have an
acceptable system configuration for operating this version of Apple Pascal,
that you have an arrangement of system files on your startup disks that
corresponds to your system configuration, and that you are using the
system disks correctly. To get started, you will

[m]

Review your system configuration to be sure it is workable with Apple
Pascal; ;

Start up the system using the Apple Pascal disks as they exist out of the
package;

Check the assignment of volume numbers to your disk devices;

Format blank or recycled disks and use one set to make backup copies of
your system disks as they are,

Learn specifics about using your individual Apple system in the Pascal
environment;

If necessary, replace or rearrange files on your disks so that you are using
the correct system files and most convenient system disks for your
situation.
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Getting Started

System Possibilities With Apple Pascal

Apple II Pascal can be used on any computer in the Apple II family:

o AppleIle

o Applellc

o Apple IT Plus with at least 64K of RAM

o Apple II (original) with at least 64K of RAM

Disk devices supported by Version 1.3 of Apple Pascal include the following:

o 3%-inch disk drives, such as the Apple UniDisk™ 3.5

o bY%-inch disk drives, such as the Apple Disk II®, Disk Ilc™, UniDisk™,
and DuoDisk™

o rigid disk drives such as the Apple ProFile®
This version of Apple Pascal also offers you the option of using

o either a 128K development system or a 64K development system, and
o either an 80-column video display or a 40-column video display.

From this selection of hardware options, you can create many system
variations that will run Apple II Pascal. You need to learn at the outset what
hardware environments are suitable and how your particular environment
affects your use of the Pascal system. First we discuss suggested system
configurations; then, in “System Notes,” we discuss the details of using your
particular Apple system with Pascal 1.3.

System Possibilities With Apple Pascal I-1



To provide a focus for discussion in this manual, we have designated as the
standard hardware and software environment

o an Apple [le

o with an Extended 80-Column Text Card
o an 80-column video monitor

o two 5%-inch disk drives

o running the 128K Pascal system

Where variations in the environment make a difference, they are discussed.
Our selection of this standard configuration does not imply that other
combinations are less suitable and certainly does not describe the limits of
what is recommended or possible. If, for example, you have chosen to use
3%-inch disk drives, your use of the Pascal system will be simplified and
you will be able to skip much of the reading required for users with 5%4-inch
disk drives. The next section gives our recommendations.

Recommended System Configurations

Version 1.3 of Apple Pascal not only runs on many different hardware
configurations, it can be started up from slots 4, 5, or 6 using either Apple
3%-inch disk drives, Apple 5%-inch disk drives, or a ProFile. Which slot
you're starting up (booting) from determines how Pascal assigns volume
numbers to storage devices. This means that Pascal must use a complex
procedure to assign volume numbers and that you will need to learn the
variations that apply to your startup sequence. Because you have more
choices with this version of Apple Pascal, you must check carefully which
hardware configuration is best for you.

If you have already decided which Apple II system to use, you can skip to
the discussion of that model.

Recommended Configurations for Apple lle, Il Plus, and I
e B T s s A B i D R s S e S

The following table shows you what cards to install in which slots
depending on which Apple II computer you are using. The system
arrangement provided here includes all the different-sized disk devices that
might be simultaneously configured. Your system may look quite different.
Before you configure your disk devices, be sure to read the general
recommendations that apply to disk devices and how you plan to use them
with Apple Pascal.
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Table 1. Recommended Configurations for Apple Ile, II Plus, and I

Slot Computer Install

Aux. Ile * Extended 80-Column Text Card (suggested), required to use the 128K Pascal
system.

* Apple Ile 80-Column Text Card (nonextended) limits you to the Pascal 64K

system.

0 11 Plus or II * 16K RAM card (Apple Il Language Card), required to run Pascal 1.8.

1 [le or II Plus or II * Firmware protocol card such as the Apple Super Serial Card (suggested) or
parallel interface card connected to a printer. Pascal recognizes a printer only in
slot 1.

2 Ile or I Plus or 1T * Firmware protocol card such as the Apple Super Serial Card (suggested) or

communications interface card connected to a communications device such as a
modem. Pascal recognizes a communications device only in slot 2.

3 Ile * Empty.
1T Plus or II * Third-party 80-column text card or a firmware protocol card such as the Apple
Super Serial Card connected to an external terminal. Pascal recognizes these cards
only if they are installed in slot 3.

4 Ile or I Plus or I * 8%-inch disk drives, such as the Apple UniDisk 3.5.
5 Ile or T Plus or II * ProFile dedicated exclusively to Pascal.
6 Ile or IT Plus or I *5Y%-inch disk drives (required in this slot to run earlier versions of Apple II
Pascal).
7 Ile or I Plus or IT * ProFile dedicated to ProDOS.
* Pascal will not recognize a disk drive in slot 7, although it can use other devices
inslot 7.

If you have only 5%-inch disk drives, install the first two in slot 6 and the
next two in slot 4.

In general, put disk devices in the slots recommended for disk devices of
that particular size, whether or not the other slots are filled.

If you have a ProFile running ProDOS, be sure that it is in slot 7 so that you
can use Pascal disk devices in slots 4, 5, and 6.
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Enhanced lie

If you have an enhanced Apple Ile (with the 65C02 processor) and you
plan to use only Version 1.3, excluding any earlier version of Apple
Pascal, it will be more convenient to put the 3%-inch disk drives in slot 6,
moving the 5%-inch disk drives down to the next lower-numbered slot.
Or, if you are using a Pascal-formatted ProFile and always want to start
up from it, you can install the ProFile in slot 6. This arrangement saves
you from having to type a BASIC command to start up from slots other
than 6. If you use earlier versions of Apple II Pascal, this arrangement
will not work with them because those versions must start up from a
bY%-inch disk drive in slot 6.

Recommended Configuration on the Apple lic
[Bremmsssnsensas e e TETIRC R RS B S S SRR SRR e

If you have an Apple Ilc, the first external disk device you add must be
connected to the external drive port and each additional device must be
connected to the previous one in daisy-chain fashion. You can have only one
external b%-inch disk drive because there is no provision for connecting
another device to a 5%-inch disk drive. Thus, it will always be the last
device in the chain.

To be able to use a 3%-inch disk drive on the Apple llc, you must have the

_ Apple Ilc enhancement that updates the ROM. Pascal can access only two

3¥%-inch disk drives installed on an Apple Ilc. You can install more than two
but Pascal will ignore them. If you have 3%-inch disk drives, they must all
precede the external 5%-inch disk drive. Connect them as follows:

1. Attach the first 3%-inch disk drive to the external drive port.
2. Attach the second 3%-inch disk drive to the first.
3. Attach the 5%-inch disk drive to the second 3%-inch disk drive.

The Apple Ilc does not support the ProFile.

If you are using an 80-column video monitor, set the 40/80 switch, located
just above the Apple Ilc keyboard, to 80-column mode. If you are using a
40-column display, such as a television, set the switch to 40-column mode.

The Apple Ilc has no slots and does not require installation of interface
cards. It is important to remember though that the Apple Ilc has a startup
protocol like any other member of the Apple 11 family. The startup protocol
determines how the Apple checks disk devices for a program disk to start
up when you turn on the system. For this limited purpose you can think of
the internal drive as equivalent to drive 1 of slot 6 on any other Apple IL. If
you connect a second b%-inch disk drive, either alone or at the end of a
chain, it will be considered drive 2 of slot 6. If you connect a 3%-inch disk
drive as the first external drive, it will be equivalent to drive 1 of slot 5 on
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any other Apple I, and a second 3%-inch disk drive will be regarded as
drive 2 of slot 5. The following table summarizes the protocol on an
Apple Ilc.

Devices Resident or Connected Acts Like
Built-in 5%-inch disk drive Slot 6 - Drive 1
(the internal drive)

First 3%-inch disk drive Slot 5 - Drive 1
(connected to the external drive port)

Second 3%-inch disk drive Slot 5 - Drive 2
(daisy-chained from first 3%-inch disk drive)

Second 5%-inch disk drive Slot 6 - Drive 2

(daisy-chained from last 3%-inch disk drive or
connected to the external drive port if it is the only
additional disk drive)

Port and Slot Numbers Are Not the Same: Do not confuse Apple Ilc
port numbers with slot numbers. They do not refer to the same thing.

Two Disk Drives Recommended
jieasses s asraBstsaT s s sae S s A s o

We strongly recommend that you use at least two disk drives. Backing up is
much more convenient with two drives, and you are able to separate system
disks from data disks, which significantly simplifies most tasks you perform
with the Pascal system.

Formatting a ProFile as a Pascal Device
T e e B S e R O e S R )

If you have a ProFile on line while using Pascal, you need to determine
whether or not you are going to use it as a Pascal device. You cannot use
ProDOS™ on a ProFile that is formatted as a Pascal device. Your decision
determines which slot you use for the ProFile interface card.

If you format the ProFile as a Pascal device, it can hold only 77 files. If you
require very large data files, it may be ideal to use Apple Pascal on a
ProFile. But if you require many small files, using the ProFile as a Pascal
device will limit your use of the ProFile’s storage space. If you do decide to
format your ProFile as a Pascal device, we recommend that you install it in
slot b, though it would also work to install it in slots 4 or 6.
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If you are not going to use your ProFile as a Pascal-formatted device, put it
in slot 7 and make sure that it is turned off when you start up Pascal. Pascal
ignores storage devices in slot 7. This way, the ProFile will not interfere
with your use of slots 4, 5, and 6.

You can not use the ProFile with the Apple Ilc.

Starting the System

1-6

Enhanced lle

T e e e e e S e S R ]
Once you have ensured that you have a disk drive arrangement that will
work with Pascal 1.8, you can start up the program from drives in slots 4, 5,
or 6. Do not expect the system to start Pascal from a device in slot 7. You
will, of course, have to use the system disks as they come out of the
package to start up the first time. There are several ways to start up,
depending primarily on what disk drives you have and are starting up from,
but to a lesser extent on which model of Apple computer you have.

These startup instructions assume that you are using the standard slot
assignments recommended in the previous section. If you installed your
drives in slots other than those recommended, see the next section, “Using
Alternative System Configurations.”

If you have an enhanced Apple Ile with a ProFile in slot 7, make sure the
ProFile is turned off when you start up. Otherwise, the system will start
up ProDOS.

If you want to enter Pascal from ProDOS, press CONTROL-RESET to
enter BASIC and then type PR# followed immediately by the slot number
of the device from which you want to start Pascal.

Starting Up With Two 5V4-Inch Disk Drives

[E=oseaesn s mama s s saaRaEsEERs Sois SRR )

If you have two or more Apple 5%-inch disk drives, the system starts
automatically when you insert APPLEL: in the first drive (or the internal
drive of an Apple Ilc) and turn on the system.

If the power is already on, press CONTROL-RESET on an Apple II or
Apple II Plus, or 3-CONTROL-RESET on an Apple Ile or Apple Ilc.

Remember: Always start up from drive 1 of a slot with two drives
installed in it.
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312-Inch Drive in Slot 6

llc

Any Other Apple I

Starting Up With One 5V4-Inch Disk Drive
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If you have only one b%-inch disk drive, you need to start up in two stages;
otherwise the procedure is the same as that for two 5%-inch disk drives.

Insert the APPLES: system disk and turn on the system.

If the computer’s power is already on, press CONTROL-RESET on an
Apple I or an Apple II Plus, or 3-CONTROL-RESET on an Apple Ile or
Apple Ilc.

After you see the message

Insert boot disk with SYSTEM.PASCAL
on it, then press RETURN

insert the APPLEOQ: system disk and press RETURN.

Note: Even though you could start a one-drive system with the APPLE1:
disk, you would not be able to do anything once you did because there
would be no room on the disk to save a file.

Starting Up From a 3V2-Inch Disk Drive
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Although Apple’s 3%-inch disk drives are usually used as storage devices,
with Pascal they can be used as startup devices as well. The 3%-inch disk,
1PASCAL:, contains all the Pascal system files.

If you have an enhanced Apple Ile and installed a 3%-inch disk drive in
slot 6, the system starts automatically when you insert 1PASCAL: in the
first 3%-inch disk drive and turn on the system.

If you are starting up an Apple Ilc from an external 3%-inch disk drive,

you can start up only from the first external drive. Follow these steps:

1. Besure that the internal drive is empty or that the door is open.

2. Insert IPASCAL: in the first 3%-inch disk drive and close the door.

3. Turn on the system if it is not already on, or press
B-CONTROL-RESET.

If you have an Apple II, an Apple II Plus, or an Apple Ile, you must follow
these steps:

1. Insert IPASCAL: in the first 3%-inch disk drive.

2. Turn on the system if it is not already on.

3. Press CONTROL-RESET twice.

4. Type PR#4 (provided the 3%-inch disk drive is installed in slot 4).
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Using a Pascal-Formatted ProFile
ST e e G S TR

You cannot start up Pascal on a ProFile until you format it as a Pascal disk
and transfer system files to it from either the 3%-inch or 5%-inch disk
drives. Do not attempt this until you have read all of PartI!

Using Alternative System Configurations

e e e e R e P O R S R SR )
Before using slot assignments that deviate from those recommended, there
are several things you need to consider. Be sure that you read the following
section, and “How Pascal Assigns Volume Numbers”, which follows later, if
you use different arrangements.

If you are using recommended slot assignments, you do not need to read this
section. You can skip to “What Happens During Start Up.”

Are You Using Earlier Versions of Pascal?
ST e e e e e R R S ]

We have recommended that you put only 5%-inch disk drives in slot 6
because earlier versions of Pascal required a 5%-inch disk drive in slot 6 as
the startup device. If you do not plan to use any earlier Pascal programs or
any software that mast start up from a 5%-inch disk drive in slot 6, you do
not need to observe this limitation.

About 5V4-Inch Disk Drives

[Enssssarseaaaasnansans i s |

The b%-inch disk drives differ from other disk devices because they cannot
inform the system of their status. Consequently, when you try to start up
from a b%-inch disk drive that does not contain a “boot” disk, the system
“hangs” with the 5%-inch disk drive spinning. Disk devices of other sizes
are able to send the system on to neighboring disk drives. Thus, you might
have to start the system in two distinct ways depending on the way you
arrange your drives and which drive you are booting from.

The Startup Protocol

[emssee s eransEm eS|

When you first turn on your system, its autostart ROM (specially
programmed circuitry) tries to find and load startup information from the
disk in the first disk drive in the startup protocol. This process is
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Enhanced lle

Other lle’s, Il Plus, or Il

Enhanced lic

commonly called “bootstrap loading,” or “booting.” The startup protocol is
the order the ROM uses to check for a bootable disk in the disk drives. The
startup protocol is a little different depending on which Apple II you are
using.

In general, the startup protocol the ROM uses is to begin at slot 7, check for
a bootable disk, and if it fails to find one, check slot 6 in the same way, then
slot 5, and finally slot 4. The Apple Pascal system, however, cannot start up
from slot 7. Apple II systems differ in how they look at and respond to
various disk devices during the startup process.

In most cases, if the autostart ROM finds a 5%-inch disk drive that is empty
or one that does not contain a bootable disk, the system will either hang and
the disk drive will spin indefinitely, or it will stop and give you a message to
check your disk drive. When this happens, you must override the autostart
sequence by entering BASIC and typing a command that directs the system
to the slot containing the disk drive with the boot disk in it. See the next
section to find out how.

If you have an enhanced Apple Ile, it will try to start up from any disk
device, beginning with slot 7. Because Apple Pascal cannot start up from
slot 7, be sure that slot 7 is empty, or, if a ProFile resides in slot 7, be sure
that it is turned off. This will ensure that the autostart ROM will continue
on to slot 6 to look for a bootable disk.

Each time the autostart ROM attempts and fails to boot from a disk
device, it checks the disk device in the next lower-numbered slot, unless
it encounters a b%-inch disk drive without a bootable disk in it. In this
case, the system will hang with the 5%-inch disk drive spinning.

If you have an Apple Ile without the 65C02 processor, an Apple II Plus, or
an Apple II, the autostart ROM attempts to start up only from the first
5Y%-inch disk drive installed in the highest-numbered slot; it does not
recognize disk devices of other sizes. If it finds a 5%-inch disk drive with
a bootable disk in it, the system will start it up; if it finds a 5%-inch disk
drive that fails to start up, it hangs and the disk drive spins.

If you have an Apple Ilc with the enhancement that updates the ROM so
that you can use 3%-inch disk drives, your system will begin its startup
protocol by checking the internal drive for a bootable disk. If it cannot
start up from the internal drive, it will check the first 3%-inch disk drive
configured. If it fails to find a bootable disk there, it will stop and display
a message asking you to check your disk drive.

Using Alternative System Configurations -9
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If you have an Apple Ilc without the enhancement that allows you to use
3¥%-inch disk drives, your system will check the internal disk drive for a
bootable disk. If it cannot find one or if the disk drive door is open, the
system will stop and you will see a message asking you to check your
disk drive.

Starting Up an Alternative Configuration
e P o e e e D |

Put your boot disk in the disk drive from which you wish to start up. Your
startup drive must be the first disk drive installed in its particular slot (you
cannot boot from the second disk drive installed on any controller card).
Turn on your system; or press CONTROL-RESET or (3-=CONTROL-RESET,
depending on your system. Some configurations will start up at this point,
some will hang, and others will display a message.

In general, if your system hangs with a 5%-inch disk drive spinning or gives
you a message to check your disk drive, follow these steps:
o Enter BASIC by pressing CONTROL-RESET twice.

o Enter the BASIC command PR#n, where n is the slot number of your
startup drive. This command sends the system to the slot number
containing the drive with your boot disk in it.

What Happens During Start Up

1-10

The initial loading of the system software into the computer's memory is
commonly called starting up or booting the program.

The first stage of booting Pascal is the loading of the P-code interpreter,
SYSTEM.APPLE. The second stage loads the Pascal operating system,
SYSTEM.PASCAL, and the file SYSTEM MISCINFOQ. Starting up with one
disk that contains all three of these files is called a one-stage boot.

If space constraints make it inconvenient to have all of these files on a
single disk, you can use a two-stage boot. If you have only one 5%-inch
disk drive, you are most likely to need a two-stage boot. In this case, you
begin the startup operation with a disk that contains the file
SYSTEM.APPLE in the appropriate drive. When its part of the startup
operation is complete, you remove it and insert a disk that contains the files
SYSTEM.PASCAL and SYSTEM.MISCINFO.
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Any disk used in a startup process may be called a boot disk. The disk
containing the file SYSTEM.PASCAL is normally kept in the startup or boot
drive during Pascal system operations and is called the system disk or the
Pascal system disk.

Starting up the system as if you had just turned on the power is sometimes
called a cold boot or a cold start. You can accomplish the same thing by
pressing CONTROL-RESET on an Apple II or Apple II Plus, or
B-CONTROL-RESET on an Apple Ile or an Apple Iic; or by invoking the Quit
command from the main Command line.

If the system performs only the second-stage of the startup process, it is
often called a warm boot or a warm start. This is what happens when
you invoke the Initialize command from the main Command line. The effect
of the Initialize command (warm start) is to initialize system variables and
reload SYSTEM.MISCINFO. The effects of these different kinds of restart
commands are summarized in the following table.

Table 2. Pascal Startup Levels

Command Files Reloaded Called

POWER ON or SYSTEM.APPLE Cold start

CONTROL-RESET or SYSTEM.PASCAL

G-CONTROL-RESET SYSTEM.MISCINFO

or Quit

Initialize SYSTEM.PASCAL Warm start
SYSTEM.MISCINFO

If you want to perform a warm or cold start on a system with two b%-inch
disk drives, you can accomplish either with APPLE1: in the startup drive.
On a system with only one 5%-inch disk drive, however, you can
accomplish a warm start only after you have started the system and have
APPLEQ: in the startup drive.
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How Pascal Assigns Volume Numbers

I-12

A device is something connected to your Apple II to send or receive data or
both. Input and output devices may be either block-structured or
non-block-structured. A block-structured device is one that can have a
directory and files, such as a b%-inch disk drive, a 3%-inch disk drive, or a
ProFile. Non-block-structured devices, such as keyboards or printers, simply
send or receive streams of data. Either type of device may be called a
volume. Device conveys the idea of a piece of hardware. Volume conveys
the idea of the device as something that contains information.

A volume name consists of the name given to the device in the Pascal
operating system followed by a colon. Thus, a printer’s volume name is
PRINTER:. The Pascal operating system also assigns volume numbers
(sometimes called unit or device numbers) to devices. Volume numbers are
associated with certain hardware slots that are reserved for designated
types of devices. A printer, for example, has the volume number, #6:. A
block-structured device is not called by a volume name unless it has a disk
inside it; otherwise it is called by its volume number. You can always refer
to a device by its volume number. The volume number always begins with a
number sign (#) and almost always must end with a colon (:), whereas
volume names must always end with a colon. See “Volume Names and
Numbers” in Chapter 3 of Part II for more about volume names.

Pascal 1.8 always assigns volume #4 to the disk drive from which you
booted the system. If you have a second drive installed on the same
controller card, it will always be assigned volume #5. Historically, volumes
#4 and #5 have been called the first and second drives. This convention
still applies but now volumes #4 and #5 may be assigned to slots 4, 5, or, 6
instead of just slot 6.

Table 3 shows how Pascal assigns volume numbers to disk devices
depending on the slot number of the startup drive. Note that the second
volume number per slot applies only to slots containing two disk drives.
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Table 3. Volume Assignments by Boot Device

A 2nd Drive
If You Boot From A Disk Device In Becomes Becomes
Slot 4 Slot 4 Volume #4 Volume #5
Slot 5 Volume #11 Volume #12
Slot 6 Volume #9 Volume #10
Slot 5 Slot 4 Volume #9 Volume #10
Slot 5 Volume #4 Volume #5
Slot 6 Volume #11 Volume #12
Slot 6 Slot 4 Volume #9 Volume #10
Slot 5 Volume #11 Volume #12
Slot 6 Volume #4 Volume #5

Refer back to the section “Recommended Configuration on the Apple Ilc”

to review how Pascal equates Apple Ilc disk device arrangements with
slot arrangements on other models.

You can use the Volumes command in the Filer to check the assignment of

volume numbers to your disk devices without having to check this table.

Make a note of your disk drive volume numbers because you need this
information when you format disks, make backups, or whenever you want

to refer to volume numbers rather than volume names.

How Pascal Assigns Volume Numbers
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Using System Prompts
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As soon as you have started up Pascal 1.3, the system startup screen
appears on your display.

Command: F(ile, ECdit, RCun, CComp, LCink, XCecute, A(ssem, ? [1.3]

Welcome APPLE1, to Apple II Pascal 1.3
Based on UCSD Pascal II.1

Current date is 7-Nov-84

Pascal system size is 64K

Copyright Apple Computer 1979,1980,1983,1984,1985
Copyright U.C. Regents 1979

The line of text that appears at the top of the display when you start up
Apple Pascal is the Command line. Typing the first letter (either uppercase
or lowercase) of an option on the Command line immediately invokes that
command. To use the Filer, for example, just type F. Here is what the
visible portion of the main Command line looks like:

Command: F(ile, EC(dit, RCun, CComp, LCink, XCecute, A(ssem, ? [1.3]

40-Column Displays If you have a 40-column video screen, you will see only the left half of the
Command line shown here. Use CONTROL-A to see the right half of the
line. Consult “System Notes” in this Part to learn more about using a
40-column display.
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Actually, this is only the first 80 columns of the Command line. To see the
second 80 columns, type 2. Whether you have a 40- or 80-column display,
you must type 2 to see the rest of the Command line. The top line of the
display now looks like this:

Command: U(ser restart, I(nitialize, S(wap, M(Cake exec, QCuit [1.3]

Type another 7 to return to the first half of the Command line.

Whenever the Command line is displayed, you are at the Command level of
the system. Each of the words following the word “Command” indicates the
name of a command available to you from the Command level.

In most cases, you can cancel a command by pressing ESC followed by
RETURN when responding to a prompt.

Whichever command you want to use, the file or files containing the
programs needed by that command must be in a disk drive on line. To use
the Filer, for example, the system must have access to the program file
SYSTEM.FILER; to use the Editor, the system must have access to the
program file SYSTEM.EDITOR. The files required for each of the commands
available at the Command level are listed in Appendix 2B of Part II.

Some of the options on the Command line have command lines of their own,
similar in format to the main Command line. For example, the Filer
command line looks like this:

>Filer: LC(dir EC(dir R(em T(rans C(hng D(ate P(refix K(rnch Z(ero V(ols QCuit ?

Each of the words following the word Filer indicates a different command
available to you in the Filer. Thus, in the Filer you can ask the system to
List a directory, or give an Extended directory listing, or Transfer a file, or
list the Volumes on line, and so on.

Note that you always have to go back to the Command level before choosing
another command on the Command line. It is not possible, for example, to
go directly from the Editor to the Filer or from the Filer to the Linker; you
must first pass through the Command level.

Each of the commands available from the Command level is explained
further in Chapter 2 of Part II.
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Make Backups of Your System Disks

We strongly recommend that you make copies of each system disk.

After you copy the system disks, store the originals as backups in a safe
place. If something happens to the copies, you can always use the originals
to produce another set of working disks. Don’t take chances with your
originals!

You must format disks so that you can make backups of Pascal system
disks, and so that you will have blanks ready to create your own
arrangements or working versions of Pascal system disks. Check the
volume numbers of your disk drives if you have not already done so.

Formatting Disks
e e e e

Before you can copy or create Pascal disks, you must format blank or
recycled disks so that they are ready to receive Pascal files and create the
proper directories. You must use the Pascal Formatter to format your disks.
The Formatter is a utility program that consists of two files found on the
APPLES: system disk. To learn more about the Formatter, see Chapter 9 of
Part II.

Before formatting, you must start up your system by using a two-stage
boot as described in previous sections. Thus, you will replace APPLEQ:
with APPLE3: when you are ready to format.

One 5Y4-Inch Disk Drive

312-Inch Disks l If you are using 1PASCAL:, all the files you need for formatting will be on
that disk. Otherwise, formatting proceeds as described below.

Follow these steps:

1. Make sure that APPLES: is on line in one of your disk drives.

2. From the Command line, type x for Execute.

3. Inresponse to the question Execute what file?,type
APPLE3:FORMATTER

4. Make sure that the disk you want to format is in a disk drive whose
volume number you have checked. (If you have a one-drive system, you
will have to remove APPLES: from the drive and replace it with the disk
to be formatted.)

5. You will see this prompt; type the volume number of the device
containing the disk you wish to format.

Format which volume # ?2 (4, 5, 9..12, <esc> to exit) ==
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6.

You will see this prompt; press RETURN.

Enter new volume name for this disk.
(<ret> for default name of BLANK:, <esc> to exit) ==>

ProFile

312-Inch Disks

7.
8.

Repeat steps 4 through 6 for as many disks as you are formatting.

Be sure that your system disk is in the startup drive and then press ESC
to return to the Command line.

You must format a ProFile just like any other Pascal disk if you plan to
use it with Pascal. Do not format a ProFile until you have read all of
Part I.

Making Backups

[EEassmaaasarmma s aaal|

To make copies, use the Transfer command from the Filer command line.
Until you learn more about volume names, it may be easier in the following
instructions to refer to your source and destination disks by volume
numbers.

If you are using 1PASCAL:, all the files you need for making backups will
be on that disk. Otherwise, formatting proceeds as described below.

To learn more about convenient ways to make backups, see “Copying an
Entire Disk” in Chapter 3 of Part II. Otherwise, follow these steps:

1.

2,
3.

Type F to enter the Filer if you are at the Command level. (Remember
that you can remove the system disk once you are in the Filer.)

Type T for Transfer from the Filer command line.

Make sure the disk you want to copy is on line. (If you have a two-drive
system, it is efficient to make sure that your destination disk is also on
line.)

. Respond to the question Transfer What File? by typing the

volume name or volume number of the source disk to be copied (be sure
to include the colon at the end) and press RETURN.

Respond to the question To Where? by typing the volume name or
volume number of the destination disk that is to become the copy. The
destination disk must not have the same name as the source disk. (If
you have a one-drive system, follow the instructions displayed on the
screen, switching the disks back and forth until the copy is complete.)
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6. Note that both disks will have the same name as soon as the copy is
complete. Remove either the copy or the original immediately.

7. Put your system disk, either APPLEQ: or APPLE1:, back in the startup
drive before you Quit the Filer.

Do not allow two disks with the same volume (disk) names on
line at the same time. If you do, you are risking the contents of
both disks.

It is important that you never attempt to transfer an entire volume (disk)
to a volume of another size, for example 5%-inch to 3%-inch. You will get
an error message warning you that the two volumes are not of the same
size. You must always transfer files, not volumes, between different-sized
disk devices.

System Notes
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In this section, we discuss the ways that your hardware affects how you use
Apple Pascal. Your use of this manual and of Pascal will be affected

o If you are using a 40-column rather than an 80-column display;
o If you use the 64K Pascal system rather than the 128K Pascal system;

o If you are using an Apple Il or Apple II Plus rather than an Apple Ile or
Apple Ilc;

o If you have a shift-key modification;

o If you have only one disk drive;

o If you have different-sized disk devices on line;
o If you are using an external terminal.

Using a 40-Column Video Display

If you are using a television set as your video display, we recommend that
you use it in 40-column mode.

If you have installed the Extended 80-Column Text Card in an Apple Ile
so that you can use the 128K Pascal system, but want a 40-column video
display, you must use the SET40COLS utility, described in Chapter 9 of
Part II, to change the 80-column setting. If you do not install an 80-column
card, you will automatically be in 40-column mode.

If you have an Apple Ilc and are using a television set as your video
display, set the 40/80 switch just above the keyboard to 40.
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If you have an Apple II or Apple II Plus, your display will automatically
be 40 columns wide unless you install an 80-column card or are using an
80-column external terminal.

If you are using Apple Pascal primarily for programming, you probably
won't experience much inconvenience with a 40-column display once you
learn the two operating commands needed to control horizontal movement
on the display. For some, it may be preferable because many jobs rarely use
more than 40 columns. Limiting yourself to 40 columns is a disadvantage if
you are using Pascal for substantial word-processing tasks.

Apple Pascal uses an 80-column display whether you see all 80 columns or
not. In 40-column mode, you are effectively defining a “window” on the
display that is 40 columns wide. Then you must use the CONTROL-A
command to switch back and forth between the right and left halves of
Pascal’s 80-column display. CONTROL-A is a toggle command; use it from
either side to get to the other. Until you know the command lines, we
recommend that you get in the habit of using CONTROL-A to check them.

Remember: Some of Pascal’s command lines are longer than 80
columns. In such cases, all users must type ? to see the rest of the options
available on these command lines and to switch back again to the first 80
columns of the line. This process is the same whether or not you are in
40-column mode. In addition, however, you must use CONTROL-A within
each of the two larger (80-column) “halves” of the line. This means there
will be times when you must type both 2 and CONTROL-A to get back to
the beginning of a command line.

Remember too, when you unexpectedly see a blank screen, you probably
need to issue another CONTROL-A to get back to the left-most 40 columns
of the screen.

If you want the 40-column display to scroll right and left following the
cursor, you must use the CONTROL-Z command. Typing CONTROL-Z
initiates what is called Auto-follow mode, because the display window
automatically scrolls to keep the cursor within visible range. Auto-follow
mode is cancelled by the CONTROL-A command.

Because CONTROL-A and CONTROL-Z are control-character commands,
they operate at all levels of the Pascal system. Only the nature of the
CONTROL-Z function limits its application to editing tasks. Because of this
consistency throughout, you will rarely be reminded in this manual to use
these control characters.

See Chapter 4 of Part II to learn more about how to use the Editor in
40-column mode.
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The 128K and 64K Pascal Systems Compared
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Apple Pascal consists of both a 128K and a 64K system. If you have an
Apple Ilc or an Apple lle with an Extended 80-Column Text Card, you
should use the 128K system; if you have anything else, you must use the
64K system. It is possible to use the 64K Pascal system on a computer with
128K of memory. If you use the 64K system, you will have less space
available for developing and running programs and you will not have the
extended library capabilities of the 128K system.

To Use the 128K System

If your Apple has 128K of memory, you must replace two files on your
system disks in order to make the extra memory available to Pascal. You
replace the files that come on the disks initially as SYSTEM.APPLE and
SYSTEM.PASCAL with 128K.APPLE and 128K.PASCAL respectively, and
rename the replacements as SYSTEM files. To learn how to replace these
files, see “Customizing Pascal System Disks” later in Part 1. Once you have
replaced these files, you will see a change in the line on the Pascal startup
screen that informs you of the Pascal system size. Initially it says the
system size is 64K; after you make the 128K file replacements, it says
Pascal system size is 128K,

128K Memory Required If you try to start up by using a customized
128K system disk on an Apple with only 64K of memory, you will see the
message

128K memory required

Limits on the 64K System

The 64K Pascal system allows a program to have a maximum of 32
segments as opposed to 64 segments on the 128K system. You can write a
program on the 64K system that uses segment numbers larger than 31, but
you must run it on a 128K system. Even though you can compile the
program, it won't run on the 64K system. To learn the details about this
difference, see Part I11, the Language Manual.

The 64K Pascal system allows only one library file for each executable
program: SYSTEM.LIBRARY. It does not support the program libraries or
library name files described in Part 111, the Language Manual.
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To learn how to use operating-system swapping.and other techniques to
increase the space available for developing and running programs on a 64K
system, read the section on the Swap command in Chapter 2 of Part II,
Program Preparation Tools, and read all of Chapter 15 in Part III, the
Language Manual.

Using an Apple Il or an Apple il Plus

If you have either an Apple Il or a Il Plus you will need to use control
characters to accomplish some things that are done simply through the use
of additional keys on the Apple Ile or Apple Ilc. If you have installed a
shift-key modification, you need to learn how to activate it from Pascal.

One File Replacement Required

The Apple IT and Apple I Plus have their own special MISCINFO files (one
for a 40-column display and one for an 80-column display). You must use
one of these to replace the standard SYSTEM . MISCINFO file that came on
your system disks, renaming the replacement SYSTEM.MISCINFO in the
process. To learn how to replace these files, see “Customizing Pascal
System Disks” later in this Part.

Keyboard Differences

When using Apple Pascal, the differences between the Apple II keyhoard
and the Apple [le and IIc keyboards mean the following for Apple II or
1T Plus users:

o Lowercase characters are not directly available from the keyboard unless
you have a shift-key modification.

o The 1 and | keys are absent, which means that you must use control
characters to accomplish these cursor moves.

o The left and right bracket characters, [ and ], are absent. These
characters can be produced from the keyboard, however, by using
control characters instead.

o The DELETE key is absent but, because Pascal 1.3 does not use this key,
it is of no consequence.

o The special function & and & keys are absent. This difference is not
significant while you are using the Pascal system. (However, if you want
to write and run programs that use these special function keys, you can
attach hand controls to your system.)
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o The TAB key is absent, which means that you must use a control
character to perform the TAB function.

o The CTRL key is identical in function to the CONTROL key on the
Apple Ile and Apple Ilc.

Control Characters

A control character is an operating-system command that can be given at
the keyboard. Certain other special-function keys, such as SHIFT, are
sometimes used in similar command sequences and are included as control
characters. See your owner’s manual for a complete discussion.

By using control characters, Apple Pascal provides alternatives to the
all-uppercase keyboard on an Apple Il or Apple II Plus. You can shift the
keyboard back and forth between uppercase and lowercase as though you
were using a shift-lock key, by typing CTRL-E (Enable). This command also
turns on the reverse video mode, so that you can display uppercase
characters in reverse video to distinguish them from lowercase characters
on the screen.

You can type CTRL-W (Word) to force the keyboard into uppercase for the
next character typed, and then back into lowercase for the character
immediately following. CTRL-W also turns on reverse video. Using these
control characters, you can create a file containing both uppercase and
lowercase letters so that when you print it, true uppercase and lowercase
characters will appear.

You can turn on reverse video without changing the keyboard case by
typing CTRL-R (Reverse).

CTRL-T (Turn off) turns reverse video off and also restores the keyboard to
its normal uppercase mode. CTRL-R, CTRL-T, CTRL-E, and CTRL-W are
operative at all levels of the system. These control characters affect only
alphabetic characters.

The control-character commands discussed in this section are ignored on
an Apple Ile or an Apple Ilc, both of which perform these tasks in more
direct ways.

Table 4 shows you what control characters to use to perform certain tasks
on an on an Apple I or Apple II Plus.
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Table 4. Summary of Special Command Characters

Use In Order To

CTRL-E Turn on reverse video and shift between uppercase
and lowercase characters like the shift-lock key on a
typewriter.

CTRL-W Turn on reverse video and force the keyboard into

uppercase for the next character typed. After the next
character is typed, the keyboard is forced into

lowercase.

CTRL-R Turn on reverse video but leave the keyboard in
uppercase.

CTRL-T Restore normal operation by turning off reverse video
and forcing the keyboard into uppercase.

CTRLK Produce the left bracket character

SHIFT-M Produce the right bracket character.

CTRL-O Move the cursor up.

CTRL-L Move the cursor down.

CTRL- Move the cursor to the next tab stop.

Using the Shift-Key Modification

If you have an Apple II or Apple II Plus with a shift-key modification, also
known as the game-paddle mod, additional character translations are
available.

If you want the shift-key modification (mod) installed on your Apple II or
Apple Il Plus, see your dealer. Having it installed

o Allows you to shift between uppercase and lowercase characters by
using the shift key in the usual manner;

o Causes certain keyboard character translations, where, for example,
typing SHIFT-P produces an uppercase P instead of an @.

The only reason to get a shift-key mod on an Apple Ile is if you want a
program to be able to test to see if the user has pressed SHIFT in response
to a prompt. The shift-key mod on an Apple Ile does not require
activation.
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If you have an Apple II or IT Plus with a shift-key mod, the modification is
not automatically activated at startup time. You must activate the shift-key
mod to take advantage of its ability to shift between uppercase and
lowercase characters in the conventional fashion. You can deactivate it
when desirable.

o To activate the shift-key mod, press either CTRL-E or CTRL-W after
starting up Pascal.

o To deactivate the shift-key mod, press CTRL-T.

You must activate the modification to use SHIF'T to obtain uppercase and
lowercase characters in the conventional manner. You do not have to
activate the mod to use or test the SHIFT key as a control (using the
UNITSTATUS procedure), or to obtain character translations.

The following table shows the keyboard character translations on an
Apple 1T or Apple II Plus that are a direct effect of the modification and that
remain in effect before and after it is activated.

Table 5. Character Translations With Shift-Key Mod

Pressing These Keys Produces This Character

SHIFT-N
SHIFT-P
SHIFT-M
CTRL-SHIFT-N
CTRL-SHIFT-P
CTRL-SHIFT-M

—® =27z

Notes on the 5V-Inch Disk Drive

Two disk drives are recommended because you must switch disks
frequently with one drive.

If you have only one drive, prompts in certain parts of the Pascal system
may request disks by volume name, by asking for a disk with a particular
file on it, or by asking for the disk that is to undergo a certain operation. You
will also need to read the one-drive notes in this manual.
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One 5V4-Inch Disk Drive

Notes similar to these address questions one-drive users face in deciding
the right sequence of disks to use with particular system files and
commands. Some notes are specific to 5%4-inch disk drives; others apply
to one-drive systems generally.

If you have only one b%-inch disk drive, you must start up Pascal in two
stages, using the APPLES: and then the APPLEOQ: disk. The APPLEQ: disk
will be your Pascal system disk. So that you can make more task-specific
disks, you will probably want to learn all you can about which files are
needed for which system commands. Read the section “Customizing Pascal
System Disks,” below, and Appendix 2B for this information.

Notes on the 3V2-inch Disk Drive

Pascal 1.3 supports Apple 3%-inch disk drives. You can start up the system
with the 1PASCAL: disk.

Because all the Pascal system files fit on one disk, you may skip the
discussion in the next section about creating alternate startup disks. If you
are using only 8%-inch disk drives, you don't need to learn which files are
required for which system commands and you need not be concerned with
two-stage startup procedures. In most other ways, however, 3%-inch disks
are handled just like 5%-inch disks. They are formatted in the same way,
using the same utility program, and their directories are manipulated in the
same way in the Filer.

One-drive notes will sometimes apply to users with one 3%-inch disk drive.
Unless one-drive notes are specifically marked for 5%4-inch disk drives, be
sure to read them.

ProFile Notes

You can format the ProFile using the Pascal Formatter just as you can any
other disk. Do not attempt to format your ProFile as a Pascal device
until you are sure that is what you want to do!

Remember: 1f you decide to make the ProFile a Pascal device, it will be
limited to storing 77 files and cannot be used with ProDOS.

After formatting, you can transfer all the files from the Pascal system disks
to the ProFile. You can transfer files only, not volumes, from either the
bY%-inch or 3%-inch disks.
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Once you transfer the system files, you can start up from the ProFile and do
not need to be concerned with system disks or file arrangements. Be sure to
read the next section, “T'wo Different Disk Sizes On Line.”

Two Dlﬁerent Disk Slzes On Lme

Keep in mmd that disk dlrectones dlffer from one disk size to another. Do
not try to transfer the contents of a disk together with its directory to a
disk of another size. This will not work whether you are trying to transfer a
smaller volume to a larger volume or vice versa. If you attempt this, you will
see a message warning you that the two volumes are not the same size.

To copy the contents of a disk to a disk of another size, transfer the contents
in the form of individual files. To learn a convenient way to transfer all files
on a disk, see the discussion of the Transfer command in “The Filer,”
Chapter 3 of Part IL.

Usmg an Extemaﬂ Termma!

An external termmal such as the Hazeltme 1500, consists of a keyboard
and monitor console that provides an upper- and lowercase 80-column
video display for text editing. If you want to use an external terminal with
Apple Pascal, read “Using an External Terminal” in Chapter 9 of Part I1. If
you have a Hazeltine 1500, you can learn there how to use existing files to
make a boot disk for it. If you have another kind of external terminal, you
can learn in Chapter 9 how to create your own system files for it by using
the system reconfiguration utility program.

Lme Feeds to Your Prmter

If you have a printer that does not require a line feed after each carriage
return, see “The Printer Linefeed Utility” in Chapter 9 of Part II.
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If you have a 128K system or an Apple I or II Plus, you must replace the
specific system files discussed earlier, whether or not you change the
arrangement of files on your disks.
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For particular tasks, it is sometimes convenient to have the 5%-inch disks
arranged differently or simply to use them differently. If you are using only
one bY4-inch disk drive, space constraints make it more likely that you will
want to create task-specific disks.

If you are using only 3%-inch disks, the process of renaming files is all that
is required to make replacements.

File Replacements for 128K Systems
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As they'come out of the package, the Pascal system disks are arranged so
that you can start up a 64K system. Otherwise users with 64K systems
would be unable to start up initially, even to rearrange their system files.

If you have a 128K system, you should replace the SYSTEM.APPLE and
SYSTEM.PASCAL files on your system disks with the 128K.APPLE and
128K.PASCAL files found on the APPLE3: disk. When you transfer these
files from the APPLES: disk to your new system disk, you must rename
them as SYSTEM.APPLE and SYSTEM.PASCAL. If you are using
1PASCAL:, you simply rename 128K.APPLE and 128K.PASCAL as
SYSTEM.APPLE and SYSTEM.PASCAL. Without these replacements,
Pascal can not access the additional memory available on your system.

Read “Rearranging Disks and Replacing Files,” which follows shortly, and
for further information, read Chapter 3, “The Filer,” in Part I, which
describes the use of the Transfer and Change commands in depth. If you are
using only 3%-inch disks, you may skip instead to “Renaming Files on the
3%-Inch Disk.”

Replace .MISCINFO on an Apple il or i Plus
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Your system disks contain three MISCINFO files. One is the standard
SYSTEM.MISCINFO file present on the APPLEQ: and APPLEL: disks. It is
used with any Apple Ile or Apple Ilc. The other two are the [140:MISCINFO
and I180:MISCINFO files found on the APPLE3: disk and used with an
Apple IT or Apple II Plus. If you have either of these models you must
replace SYSTEM.MISCINFO on APPLEQ: and APPLEL: with either the
1140:MISCINFO or the I180:MISCINFO file from APPLES:. If you are using
1PASCAL:, transfers are not necessary, but you need to rename the
appropriate .MISCINFO file as SYSTEM.MISCINFO.

Whether you select [140:MISCINFO or II80:MISCINFO depends on whether
you are using a 40-column or an 80-column video display on your Apple Il or
Apple II Plus.
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If you are using an 80-column display, transfer a copy of II80.MISCINFO
from the APPLE3: disk to APPLEQ:, APPLEL:, and any other system disks
you use. Each time you transfer I[180. MISCINFO, you must change its name
to SYSTEM.MISCINFO.

If you are using a 40-column display, transfer a copy of 1140.MISCINFO to
the APPLEQ: disk, the APPLEL: disk, and to any other system disk you are
using. Remember to change the name from H40.MISCINFO to
SYSTEM.MISCINFO when transferring the file.

The following section details the steps you must take to replace the
standard SYSTEM.MISCINFO file with the I140.MISCINFO file. Follow that
example or see Chapter 3 of Part 1I to learn more about transferring files.

and Replacing Files

The following example describes the replacement of the standard
SYSTEM.MISCINFO file on APPLEL: with the proper file for an

Apple II Plus with a 40-column video display (the 1140.MISCINFO file found
on APPLES:). Use the same procedure described in this example to transfer
any other files you need to replace: II80.MISCINFO, 128K.APPLE, or

128K .PASCAL.

Be sure to modify only copies of your Pascal system disks, not the
originals, which should be stored intact as backups.

File Replacement Example For 5V4-lnch Disks

To replace SYSTEM.MISCINFO on APPLEL: with 1140. MISCINFO, follow
these steps:

1. Type F to enter the Filer from the Command level.

2. From the Filer command line, select the the Transfer command, which
is what you use to copy files.

3. Be sure the write-enable notch on your APPLE3: disk is covered with a
write-protect tab to ensure that you do not accidentally write over or
delete any Pascal files on that disk. Make sure, on the other hand, that
the APPLEIL: disk to which you are copying does not have a tab covering
its write-enable notch.
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4. Insert the APPLES: disk in the startup drive.

If you have a second drive, insert a copy (not the original) of the
APPLEL: disk in it.

5. Answer the question Transfer what file? bytyping
APPLE3:1140.MISCINFO and pressing RETURN.

6. Users with two or more drives should answer the To Where? prompt
by typing APPLE 1:SYSTEM.MISCINFO and pressing RETURN.

Users with one drive must first replace APPLES: with APPLE1: before
answering the prompt in the same way. When the system prompts you
for the “destination” disk, press the SPACE bar as indicated.

7. Now the system asks if it should delete the original SYSTEM.MISCINFO
before copying. Type Y for Yes, because you do want to replace that file
with the [140.MISCINFO file.

8. Repeat this procedure for any other system disks that you use regularly.

Use the same method to make any other replacements necessary.

Renaming Files on the 3V2-Inch Disk
To rename the 128K.APPLE file on 1PASCAL:, follow these steps:

1. Type F to enter the Filer from the Command level.
2. Type ¢ to use the Change command in the Filer.

3. When you see the prompt Change what file ?,type
1PASCAL: 128K.APPLE and press RETURN.

4. When you see the prompt Change to what ?,type SYSTEM.APPLE
and press RETURN.

5. When you are asked to

Remove old 1PASCAL:SYSTEM.APPLE ?

type v for Yes.
6. You will see the message

1PASCAL:128K.APPLE --> SYSTEM.APPLE

Change the names of any other files that need to be “replaced” on your
1PASCAL: disk in the same way.

Further Changes Not Essential

If you have a 64K Apple Ile, you may not need or want to make any changes
to your system disks because the initial arrangement allows you to use
Pascal with either one or two drives. Once 128K users and Apple Il and
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II Plus users have made the required replacements, they likewise may not
need or want further changes. However, the arrangement of files on your
system disks is by no means fixed.

The optimal arrangement for you may depend on how you intend to use
Pascal. If your system has only one 5%-inch disk drive, you may need to
rearrange files or create special disks. Once you learn which system files
are necessary to perform which Pascal tasks, the rest of the decision is
yours. See “System Files as Required by Pascal Commands,” in

Appendix 2B, to learn which Pascal commands require which system files.

When making custom disks, you will need to use the Filer's Transfer
command to move files from one disk to another, the Filer's Remove
command to remove unnecessary files, and the Filer's Change command to
change the names of files and disks. Filer commands are explained in
Chapter 3 of Part II.

Note that SYSTEM.FILER, the file that contains the Filer program, resides
on APPLEL:, APPLEQ:, and 1PASCAL:. However, SYSTEM.FILER does not
need to be available to the system once the Filer command line is displayed
on the screen. Thus, when using the Filer to rearrange disk files, you can do
the following:

1. Start up your system as usual.
2. Press F to enter the Filer.

3. If necessary, remove APPLEL: (or APPLEO:) from the startup drive to
make room for other disks.

4. When you want to return to the Command level, place APPLEL: (or
APPLEQ:) back in the startup drive and press a for Quit.

If you have one 5%-inch disk drive, the next section and Appendix 2B
provide the information you need to decide on the best configuration of files.

Apple Pascal System Disks and Files
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The disks that contain the programs making up the Apple Pascal system
are called the system disks. The files on those disks are called system files
or program files; a distinction is often made between the files whose names
begin with SYSTEM. and the other Pascal files. The SYSTEM files are those
that are essential to run the basic programs that constitute the Pascal
system. Many of the other Pascal 1.3 files are utility programs and in the
largest sense are part of the Apple Pascal system. A few demonstration
programs account for the remaining files included with Apple Pascal.

Getting Started



This section describes the Pascal disks and files.

System Disks—As Supplied
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APPLEQ: contains all the files needed to edit and run Pascal programs,
especially on a one-drive system; it includes SYSTEM.COMPILER, but not
SYSTEM.APPLE, which is needed to start up the system. This is the second
of two disks used for a two-stage boot on a one-drive system.

APPLEL: contains all the files you need to edit text and to start up the
system. It is used in conjunction with the APPLE2: disk to compile or run
Pascal programs.

APPLE2: contains the Compiler, Linker, Assembler, and other program
development tools. It is used for program development.

APPLE3: contains SYSTEM.APPLE, the Formatter program, several other
utility programs, a few demonstration programs for the general user, and
the 128K.APPLE and 128K.PASCAL files needed to use additional memory.
It also contains the .MISCINFO files needed for use on an Apple I or II Plus.
This is the first of two disks used for a two-stage boot. To learn about the
the demonstration programs on APPLE3:, consult Appendix 2F of Part II.

1PASCAL: contains all the files found on all four of the other system disks.
It is the only 3%-inch system disk and performs all Pascal 1.3 functions. It is
physically smaller than the other disks, though it holds 1600 blocks and can
be used to store textfiles and codefiles as well as system files.

The following table lists the names of the files on each of the Pascal system
disks. The order of the files on any disk is unimportant. The Filer’s
List-directory command will display the exact length of each file for you.
See Appendix 2B for approximate block lengths.

APPLEO(: APPLEL: APPLE2:
SYSTEM.PASCAL SYSTEM.APPLE SYSTEM.ASSMBLER
SYSTEM.COMPILER SYSTEM.PASCAL SYSTEM.COMPILER
SYSTEM.EDITOR SYSTEM.EDITOR SYSTEM.LINKER
SYSTEM.FILER SYSTEM.FILER LIBRARY.CODE

SYSTEM.LIBRARY SYSTEM.LIBRARY LIBMAP.CODE
SYSTEM.MISCINFO SYSTEM.MISCINFO 6502.0PCODES
SYSTEM.CHARSET SYSTEM.CHARSET 6502.ERRORS
SYSTEM.SYNTAX ~ SYSTEM.SYNTAX
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APPLE3:

SYSTEM.APPLE
FORMATTER.CODE
FORMATTER.DATA
BINDER.CODE
LINEFEED.CODE
SET40COLS.CODE
1140.MISCINFO
1180.MISCINFO
BALANCED.TEXT
CROSSREF.TEXT
DISKIO.TEXT
GRAFCHARS.TEXT
GRAFDEMO.TEXT
HAZELMISCINFO
HAZELGOTO.TEXT
HILBERT.TEXT
SETUP.CODE
SPIRODEMO.TEXT
TREE.TEXT
128K.APPLE
128K.PASCAL

When one of these files is needed by the system, it usually doesn’t matter
which disk the file is on or which drive the disk is in. The cases when a file
must be on a particular disk or in a particular drive are pointed out in the
rest of this manual and listed in “System Files as Required by Pascal

1PASCAL:

Contains all the files
listed on the four
APPLE: 5%-inch disks

Commands” in Appendix 2B.

Apple Pascal refers to the disk containing the file SYSTEM.PASCAL as the
Pascal system disk. Thus, whenever you are prompted to insert the Pascal
system disk, you should insert the disk containing the file
SYSTEM.PASCAL. This disk must be in the startup drive each time the

system returns to the Command level.
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Preface

Program Preparation Tools is Part I of the Apple Il Pascal 1.3 manual.
It describes each of the software tools provided by the Pascal 1.3 system
and the mechanics of using them. This volume assumes that you have
considerable “computer literacy” and offers no tutorials. However it does
not assume that you are familiar with the mechanics of these operations.

Chapter 1 gives you a brief overview of the Pascal operating system and the
stages of program preparation, and acquaints you with Pascal textfiles and
the system workfile.

Chapter 2 is a description of Pascal’s outermost Command level and its
options.

Chapter 3 is an in-depth description of the Pascal Filer.

Chapter 4 is a discussion of the Pascal Editor and how it is used. It begins
with a brief walk-through that is designed to orient you to the mechanics of
the system rather than to serve as a tutorial.

Chapter 5 introduces you to the Pascal Compiler and how to use it. It also
discusses all Compiler options, though it does not address the programming
issues surrounding Compiler options. These are discussed thoroughly in
Part 111, the Language Manual.

Chapter 6 is a description of the Pascal 65602 Assembler. It is a complete
accounting of assembly-language directives but does not attempt to teach
the use of assembly language.

Chapter 7 describes the use of the Pascal Linker and how it works with the
other Pascal programming tools.

Chapter 8 defines libraries and how the Pascal Librarian enables you to
create them.

Chapter 9 describes the other Pascal utility programs that enable you to
format disks, configure an external terminal, adjust your printer, and set
40-column mode.

Preface 1I-xix



The appendixes to Part Il include command summaries of the major Pascal
options, descriptions of system files, an overview of the program
development process, instruction on making turnkey disks and exec files, a
description of the demonstration programs that come with Pascal, and error
message listings.
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An Overview
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This chapter briefly outlines the Pascal program preparation tools and
covers general information about moving between the Filer and Editor to
create and save files.

It is important that you read Part |, Getting Started, before beginning this
section or trying to start up your system.

System Software Tools

112
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Apple II Pascal is a complete set of tools for developing Pascal programs and
assembly-language subroutines for the family of Apple II computers. These
tools are used together with the Pascal operating system and are provided
as files on the Pascal system disks, APPLEQ:, APPLEL:, APPLE2:, APPLE3:;,
and 1PASCAL:. The major program components of Apple Pascal include

o the Pascal operating system—which controls input and output to your
hardware and determines program control at the most fundamental
levels between the major components;

o the Editor—for creating and modifying program files and other textfiles;

o the Filer—for moving files from place to place, copying disks, removing
files, renaming files, and other similar chores;

o the Pascal Compiler—for converting Pascal programs into executable
form;

o the Assembler—for converting 6502 assembly-language subroutines into
executable form;

o the Linker—for combining separate pieces of Pascal and
assembly-language programs.

Pascal 1.3 also includes various utility programs such as the Formatter and
the Librarian.

Each of these software tools is described in depth in later chapters of Part II.
To get an overview of the stages of program preparation and how these tools
work together in the creation of a complex program, see Appendix 2C.

The rest of this chapter covers general file handling,

Chapter 1: An Overview



Pascal Files

A file is defined as a stream of bytes. Information sent to a printer, as well
as computer programs, letters, and lists stored on disks, are all examples of
files.

Most files used by Apple Pascal are of either of two types: textfiles that
store information such as computer programs’ source text, letters, and
reports; and codefiles containing P-code, the compiled version of a
program. You edit only textfiles, not codefiles.

Much of this manual is devoted to a discussion of disk files—files stored
on disks. When you create a file with the Editor, it is stored in the Apple’s
memory. Then, when you are ready to save your file, you use one of the
Editor’s commands to save a copy of the file onto a disk. To use the Editor to
change the content of a file already on a disk, you must first copy the file
into memory; then you can change the contents of the file, and again save
the file onto a disk.

Each time you create or modify a disk file, information about that file,
including the file’s name, length, type, and last modification date, is placed
in the disk directory. Filer commands enable you to display and
manipulate the information contained in the disk directory.

Creating and Editing Files

In general, you will follow one of two procedures when creating and editing
textfiles.

The first method, which uses the system’s workfile, is most useful when
you are using the Editor to write small computer programs and are still
fairly new to programming.

The second method, which uses the Editor's Write and Save commands, is
used both for program preparation and for editing nonprogram text such as
letters, reports, and manuals. These two methods are illustrated in

Figure 1-1.
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Figure 1-1. Creating and Editing Textfiles
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A more detailed description of creating and editing files is included in
Chapter 4. Information about program execution is discussed throughout
later chapters.

The Workfile

s

The workfile is a special file that may aid in the development or revision of
a program. It is most useful in developing smaller or “beginner” programs
whose source is contained in a single textfile. If you are working with
something like the Great American Novel (or Program), you will find it
easier 7ot to use the system workfile.
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There are two parts to a workfile: the text portion, containing
human-readable text, and the code portion, containing compiled P-code.
The text portion of the workfile is always listed in the Pascal system disk’s
directory as SYSTEM.WRK.TEXT; the code portion is listed in the same
disk’s directory as SYSTEM.WRK.CODE.

A workfile is usually created in the Editor. A new textfile that you create
with the Editor has no name until you save it to a disk. When you save your
new file to a disk with the Editor's Quit/Update option, the system stores
the file on the Pascal system disk under the name SYSTEM.WRK.TEXT. If,
instead, you used the Editor's Quit/Write option to save the file, it would be
saved as a textfile on the disk specified when you saved it and not as a
workfile on the system disk.

Another way to make a workfile is to use the Filer's Get command on an
existing textfile, which automatically loads it into SYSTEM.WRK.TEXT
when you enter the Editor. And you can of course change the name of a

textfile to SYSTEM.WRK.TEXT and store it on the Pascal system disk.

If, after you save the workfile onto a disk, you type R for Run, the workfile
is automatically compiled and executed (assuming the workfile is a Pascal
program). Following a successful compilation, the compiled version of the
workfile is automatically saved on the Pascal system disk, under the name
SYSTEM.WRK.CODE.

You can edit, compile, assemble, link, or run the workfile as often as you
wish without having to tell the system that the file you want it to act on is
the workfile. Each of these operations assumes that you are referring to the
workfile on the Pascal system disk.

Suppose, for example, that you have just started up the system and that you
have both a text portion (SYSTEM.WRK.TEXT) and a code portion
(SYSTEM.WRK.CODE) of the workfile stored on the Pascal system disk.
Then, with the Command line showing on the screen, you type € for Edit.
Rather than asking you to specify the name of the file you want to edit, the
system automatically gets the text portion of the workfile from the Pascal
system disk, reads it into the Editor’s workspace, and displays it on the
screen. Although this is a major advantage of using the workfile, it can also
be inconvenient for some. It means that you must “clear” the Editor
workspace to make room for another file, While in the Editor, use the Quit
and Change command to load another file instead. Another way to clear the
Editor of the workfile is to use the New command while you are in the Filer.
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Only one workfile may exist in the system at any one time. If a workfile
already exists and you want to create a new workfile, you can use the
Filer’s Save command. The Save command (in the Filer) allows you to give
the workfile its own unique filename and then saves your file, using its new
name, onto whatever disk you specified.

Then you can use the Filer’s New command to destroy the old workfile,
thus making room for a new workfile. If you want to designate a file that
has been stored on disk as the next workfile, use the Filer's Get command.

Individual commands automatically act on the appropriate part of the
workfile. The Edit command, for example, only acts on the text portion of
the workfile (SYSTEM.WRK.TEXT) whereas the Execute or Run
commands (commands that execute compiled P-code) act on the code
portion of the workfile (SYSTEM.WRK.CODE).

For a description of the Filer commands you use to manipulate workfiles,
see the “Workfile Commands” in Chapter 3. See “Leaving the Editor” in
Chapter 4 to learn in a more step-by-step way what using the workfile is
like so that you can decide if you would prefer to work with it or without it.

If You Use the Workfile: Note that if you use the workfile, you need to
have the file SYSTEM.LIBRARY available on line (for the program unit
PASCALIO). The Pascal system disks are already configured so that this
is not a problem. You need to be aware of it if you create custom disks.

How Pascal 1.3 Compares With Pascal 1.2

11-6

Pascal 1.3 is the latest in a series of revised forms of Pascal for Apple II
computers. It includes many enhancements. Here are some of them:

o The system supports a variety of block-structured devices, such as
3V%-inch disk drives, 5%-inch disk drives, and rigid disks.

o You can start up the system from slots 4, b, or 6.

o Two new data types, BYTESTREAM and WORDSTREAM, have been
added. See Chapter 4 of Part III.

o The CASE...OF statement now accepts an optional OTHERWISE clause.
See Chapter 7 of Part III.

o The UNITSTATUS procedure has a number of new features. See
Chapter 10 of Part III.

o It is now possible to invoke the Filer from a program, using SETCHAIN.
(See Chapter 16 in Part I11.)
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o On the 128K Pascal system, the space in auxiliary memory occupied by
6502 procedures is reclaimed for use by P-code. (See Chapter 1 in
Part IV.)

o IDSEARCH and TREESEARCH can no longer be called from a program.

The REMSTATUS procedure has been removed from APPLESTUFF. The
UNITSTATUS procedure should be used instead.

The Assembler now accepts up to 50 procedures and functions.
The Compiler now asks where to send the listing file.
The Compiler accepts larger procedures and functions.

Both the Compiler and Linker have been modified to accept up to 2564
procedures and functions per segment.

o Numerous improvements have been made to the Editor.
o System prompts have been improved.
o Exec files can now execute other exec files.

m}

O o o 0O

Most Pascal 1.2 programs will run under Pascal 1.3 and do not need to be
recompiled. There may be a few exceptions. If you are running Pascal 1.2
programs under Pascal 1.3, you need to remember that the IDSEARCH and
TREESEARCH procedures have been removed from version 1.3 and that
UNITSTATUS has been rewritten to perform all the functions formerly
performed by REMSTATUS. If your program uses REMSTATUS calls,
rewrite them as UNITSTATUS calls. You must eliminate IDSEARCH and
TREESEARCH calls from a program run under version 1.3,

How Pascal 1.3 Compares With Pascal 1.2 -7






Chapter 2

The Command Level

19



The Command Level

You reach the Command level of the system whenever you start up the
system or press CONTROL-RESET or 3-CONTROL-RESET; when the
system reinitializes itself after a nonfatal run-time error; when you quit the
Editor or the Filer; and when you finish compiling, assembling, linking,
executing, or running any program. You have already seen the Command
prompt line:

Command: F(Cile, EC(dit, RCun, CComp, LCink, XCecute, AC(ssem, ? [1.3]

Command:

1I-10

U(ser restart,

When you type a 2, you see the remaining Command-level options:

I(nitialize, S(wap, M(ake exec, QCuit [1.3]

Before you specify a particular command, you should make sure that the
disk file(s) needed by that option are available. See Appendix 2B. In most
cases, the required program file may be in any of your system’s disk drives.
The system just goes through the disks in every drive until it finds a file
with the right filename.

The default workfiles (SYSTEM.WRK.TEXT and SYSTEM.WRK.CODE) and
the files SYSTEM.LIBRARY, SYSTEM.PASCAL, and SYSTEM.MISCINFO
will be found by the system only if they are on the Pascal system disk in the
startup drive.

Each time the system returns to the Command level, following the
termination of any option or program, the disk containing SYSTEM.PASCAL
should be in the startup drive. This file contains the Command-level portion
of the Pascal system. If the system disk is not in the startup drive at these
times, a prompt will appear asking you to insert it.

Most system files must be constantly available in one of the disk drives,
from the moment you select the command using that file until you quit that
command or until it terminates. This is true of the Edit, Compile, and
Assemble commands. These programs have been written so that different
portions of the program code are called in from files as they are needed,
thus taking up a minimum of the computer’s memory. The Filer and Linker:
commands are exceptions. The only time SYSTEM.FILER is needed is at the
moment you select the File command. When the Filer command line
appears, SYSTEM.FILER is no longer necessary and you may remove the
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disk containing SYSTEM.FILER from the system to make room for other
disks. The only time SYSTEM.LINKER must be available in a drive is when
you type L to invoke the Linker. When the Linker prompt appears,
SYSTEM.LINKER is no longer necessary and you may remove the disk
containing SYSTEM.LINKER from the system to make room for other disks.

If the system needs a particular file, it will ask you to insert the appropriate
disk.

When you use some command options, such as the Filer, you are allowed
to insert and remove disks while you are using a program. Don’t ever do
this when the “in use” light on the front of the disk drive is on!

The Command-Level Options

The following section describes each of the Command-level options. Many
of these commands are explained only briefly below. You will find complete
descriptions of the Filer, Editor, Assembler, Linker, and Compiler later in
this Part.

Figure 2-1 illustrates the Command level and its functions. All major
Command functions are reached from the Command level, and you cannot
go from any function to any other function without passing through the
Command level.
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Figure 2-1. The Command Level
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File

==

To invoke the Filer, type F while at the Command level. The Filer contains
commands for moving and deleting files. Other Filer commands tell you
what peripheral devices and disks are currently available to the system,
and what files are stored on each disk.

Still other Filer commands let you check disks for damage or recording
errors, and let you set the system’s default directory name and the date. For
a complete description of these commands, see Chapter 3, “The Filer.”
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Edit

==

Typing € while at the Command level invokes the Editor program. If
SYSTEM.WRK.TEXT is on the system disk when you invoke the Editor, the
system loads the file into memory for editing. Otherwise, the Editor gives
you the option of either editing a textfile already stored on a disk or creating
anew textfile.

Editor commands allow you to insert and delete information, find and
replace specified character strings, change the text format, combine files,
and so on. After exiting from the Editor, you may save your edited text back
to the original filename or in another specified disk file. For details, see
Chapter 4, “The Editor.”

Run
==

Typing R from the Command level initiates the Run sequence, which
combines the Command options Compile, Link, and Execute, as needed.

To use the Run command successfully, you must have a workfile on the
Pascal system disk. If the code version of the workfile
(SYSTEM.WRK.CODE) is present, the Run command simply links and
executes your program. If only the text portion of the workfile is present,
the Run command compiles the workfile, storing the result as
SYSTEM.WRK.CODE, and then links if necessary and executes the code
portion of the workfile. If the codefile requires linkage to other routines, the
Linker is automatically invoked and looks for the specified routines in the
file SYSTEM.LIBRARY on the Pascal system disk.
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Compile

EERDTERR

Typing ¢ while at the Command level invokes the Pascal Compiler. The
Compiler reads a textfile containing Pascal program statements and
translates this file into P-code for the Pascal “pseudomachine,” known as
the “P-machine.” The P-machine is not hardware, but an interpreting
program that reads the codefile and executes the instructions given to it.

If SYSTEM.WRK.TEXT is available on the system disk, it is automatically
read into memory and compiled. Otherwise, the Compiler asks you to
specify the name of the file to be compiled and the name of the codefile that
will contain the compiled program.

When the Compiler detects a syntax error during compilation, the system
asks you whether you want to enter the Editor to correct the error, continue
compiling the program, or exit from the program. If you continue
compilation after finding errors, you won’t have a usable codefile to
execute, but you will be able to see what errors have been found in your
program.

After a successful compilation, the file that has been converted into P-code
is saved in the workfile codefile unless you specified another codefile. For
more details about the Compiler, see Chapter 5.

Link

Typing L from the Command level invokes the system’s Linker program.
The Linker combines separate codefiles containing P-code or assembled
6502 code into a single codefile.

The Link command allows you to link previously compiled or assembled
routines into your program. Linking can be initiated automatically by using
the Run command (see the previous description). In some situations,
however, you cannot use the Run command and must explicitly link using
the Link command. For more information, see “The Workfile” in Chapter 1,
and Chapter 7, “The Linker.”

Execute

To Execute a program, type x from the Command level. The Execute
command executes a previously compiled and linked codefile. After you
invoke this command, the system asks you to specify the codefile that you
want to execute. You should respond by typing the filename of the program.
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In most instances you will use the Execute command rather than the Run
command when you want to execute a program that has already been
compiled but is not currently in the workfile.

You also use the Execute command to run system utilities such as the
system Librarian or Formatter. You can find information about the Execute
command as well as complete explanations of the system Librarian and
Formatter in later chapters of this Part.

A ble

To invoke
reads a textfile containing 6502 assembly-language statements and converts
themn into 6502 machine code to be run as a subroutine of a Pascal program.

If SYSTEM.WRK.TEXT is available, it is automatically read into the
computer’s memory for assembling. Otherwise, the Assembler asks you to
specify the name of the file to be assembled and the name of the codefile
that will contain the assembled program.

If the Assembler detects a syntax error during assembly, it gives you the
option of calling the Editor, which points out the error and lets you correct
it. After a successful assembly, the resulting machine code is saved in the
code workfile unless you have specified another codefile. For more
information, see Chapter 6, “The Assembler.”

User Restart

Typing u from the Command level tells the system to begin executing the
program or option that was last used. User restart is quicker and requires
fewer keystrokes than using Execute to rerun a program. For example, if
you have just left the Editor, the User restart option will reinvoke it; if you
have just finished executing a program, that program will be executed
again. It is a convenient “shortcut” command.
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Initialize

s

Typing 1 from the Command level causes the system to perform a warm
boot, reinitializing system variables and reloading SYSTEM.MISCINFO. See
“What Happens During Start Up” in Part I to learn more. The Prefix
directory name that has been assigned by the Filer’s Prefix command
(described in Chapter 3) does not change. Be sure there is a disk containing
SYSTEM.PASCAL in the startup drive when you choose this command.

Swap

[oaesse gl

Typing s from the Command level initiates Pascal's Swapping command,
which allows you to make additional memory available for creating and
running programs. This is done by keeping part of the operating system
code on the disk and only loading it into memory when needed.

Useful on the 64K System Using the Swapping command is primarily of value if needed during
linking or cornpiling on a 64K system. On a 64K system, the swapping
option makes available more of both code space and data space. On a
128K system, only code space is gained.

When you type s, the prompt you see offers you three choices. The first two
represent a “toggle” between swapping off and swapping on at the first
level. At the first level of swapping, a portion of the operating system must
be read in from the system disk each time a file is opened and closed.
Swapping slows down the system slightly but provides more memory space
for program use. The third choice represents a “super” swapping level that
adds 810 bytes to the first level of memory swapping. Select swapping
levels as shown in Table 2-1.

1I-16 Chapter 2: The Command Level



One Disk Drive

Table 2-1. Pascal Swapping Levels

To Select Type To Get

Swap Option Off 0 Swapping set to OFF. Set automatically at
startup or by typing 0 from the Swap command.

Level 1 1 First-level swapping set to ON to get 2274 bytes

Swapping On of additional memory.

Level 2 2 Second-level swapping set to ON to gain 810

Swapping On more bytes of memory, in addition to the

first-level memory gain.

The third choice, second-level swapping, provides more memory space by
moving the GET and PUT procedures from disk to memory only when they
are needed by your program. For this reason, using GET or PUT for files on
block-structured devices will be slow when using this swapping option.
READ and WRITE, which use GET and PUT, will also be slow. UNITREAD,
UNITWRITE, BLOCKREAD, and BLOCKWRITE will be unaffected.

When swapping is on, you must leave the system disk in the startup drive
to perform all operations except the execution of Filer commands.

For a description of how to use these swapping options from a program
when chaining to another program, see Chapter 16 of Part III.

Make Exec
[Gcrvsrssasasa)

The Make exec command is used to create exec files. You invoke this
command by typing M from the Command level. For a full explanation of
exec files see Appendix 2E of this Part.

Quit

= )
Typing a from the Command level restarts the system. Before it does, you
will be asked for confirmation:

Do you wish to exit the Pascal system? (Y/N)

Read “What Happens During Start Up” in Part I for more description of the
startup process.
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Commands Usable at All Levels
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40 Columns Only

40 Columns Only
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Certain commands can be executed at any level of the system, regardless of
what the system is doing at the time. These commands are called “system”
commands and operate at an even more basic level than the major options
at the main Command level. They do not appear as options on any of the
Pascal command lines.

If you have an Apple II or an Apple II Plus, consult the “System Notes” in
Part I to learn the other system commands that operate on it but not on the
Apple Ile or Apple Ilc.

CONTROL-A

CONTROL-A is operable only when you are using a 40-column video
display or an 80-column display in 40-column mode.

Typing CONTROL-A shows the alternate 40-character “page” of the Apple
Pascal’s 80-character display, until CONTROL-A is issued again to switch
back.

CONTROL-Z

CONTROL-Z is operable only when you are using a 40-column video
display or an 80-colurn display in 40-column mode.

Typing CONTROL-Z initiates “Auto-follow” mode: the screen scrolls right
and left to follow the cursor. It is cancelled by CONTROL-A and many other
commands.

CONTROL-@

Typing CONTROL-(@ causes the interruption of the current program and
the appearance of the message Program Interrupted by User.
Press the SPACE bar to reinitialize the system.
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CONTROL-F
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Typing CONTROL-F cancels subsequent program output. The program
continues to run, but its ouput is not sent to the screen or the printer.
CONTROL-F is cancelled by another CONTROL-F.

CONSTROL-S

T e e R
Typing CONTROL-S stops any ongoing operating system process or
program. When the next CONTROL-S is typed, the process continues.

CONTROL-RESET or G-CONTROL-RESET

[t B R R R B SN N RS P e R e e

Pressing RESET while holding down CONTROL does a cold start of the
system, just as if you were switching the system on for the first time. On an
Apple Ile or an Apple Ilc, 3-CONTROL-RESET operates just like
CONTROL-RESET on an Apple II or Apple II Plus.

This command stops any ongoing process at the expense of losing whatever
is in the computer’s memory, and possibly damaging a disk directory. If a
program hangs (stops and does not respond to the keyboard), this command
will always restart the system. You should use CONTROL-RESET or
3-CONTROL-RESET only from the Command level or when the system
hangs. After you use this command, you will have to repeat the normal
startup procedure.

For a quick overview of Pascal’s main operating commands, see
Appendix 2A.
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Introduction

L e e s e S O B S N N BRI s s e e
The Filer manipulates files, which are the fundamental unit of permanent
storage on the Apple IL Files can contain different kinds of information—
computer programs, letters, lists of data, and so on. Some Filer commands
pertain only to files stored on disks; others pertain to character device files
such as the printer and console.

Here is an overview of some Filer functions and the commands that perform

them.

List directory, Display detailed information about the files stored in a

Extended-list directory.

Remove Removes a file from a disk.

Transfer Copies a file or volume to another file or volume, or
sends it to a device such as a printer.

Change Changes the name of a disk directory or file.

Date Sets the date.

Prefix Changes the prefix volume name.

Krunch Consolidates free space on a disk into contiguous
blocks.

Zero Removes all files contained in a disk directory.

Volumes Lists the devices and volumes currently on line.

Quit Exits from the Filer and returns the system to the
Command level.

Make Reserves space on a disk for a file to which you later
plan to add information.

What Tells the current state (saved or not) of the current
workfile.

New Clears the current workfile so that a new workfile can
be created.

Save Saves the current workfile under a unique filename,

Get Designates a specified disk file as the workfile.
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Bad-blocks Tests a disk to see if it is defective.

Examine Marks defective blocks on a disk so that information
cannot be stored on them.

The overall relationship of the Filer and its commands is shown in
Figure 3-1. Each option is entered from the Filer command line, and after
each Filer operation is completed you return to the Filer command line.
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Figure 3-1. The Filer
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Disk Files Needed by the Filer
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The file SYSTEM.FILER must be in a disk drive before you type F to invoke
the Filer. When the Filer prompt line appears, SYSTEM.FILER is no longer
needed and you may remove the disk containing it from the disk drive.

How Files Are Stored
S e R SR

This section contains general information about the Filer’s method of
storing disk files. Note that this information applies expressly to systems
using 280-block, 5%-inch, flexible disks. Disk devices having greater
capacity will operate in the same general fashion, but the numbers quoted
in the descriptions below will be different for each type of drive.
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The Filer stores information on a disk in 35 concentric tracks. Each track on
the disk is divided into 16 sectors.

Each sector consists of an address field and a data field. The address fields
are written on a disk just once, when the disk is formatted. The data field is
the portion of each sector used for storing information.

The Pascal system stores information in two-sector units called blocks, each
containing 512 (44K) bytes of information. Each of a disk’s 35 tracks can
thus store eight blocks of information, for a total disk storage capacity of
280 blocks (140K bytes). Although the Filer handles all information storage
automatically, low-level routines for storing and retrieving disk information
are also available. See Part I1I for details.

Blocks 0 and 1 are reserved for the program that starts up the system. In
addition, every disk contains a directory enabling the system to find
information stored on that disk. The directory begins on block 2 of the disk
and extends through block 5.

In general, the system begins storing a file wherever it can find enough
contiguous unused blocks on the disk. If there are not enough contiguous
blocks to contain a particular file, the system will not save any part of the
file but will display an error message informing you that there is not enough
space to write your file to the disk specified. At that point, you will have to
insert a disk with enough available space if you are to save your file.

Because files are stored in contiguous blocks, its a good idea to “crunch” or
consolidate files as they accumulate on the disk so that the remaining
blocks are available for more file storage. Contiguous storage space becomes
especially important when using the Compiler or Assembler.
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Remember: With Pascal, you must have enough contiguous space to
store files. You may have more than enough room for a file but be unable
to save it because the space is spread in little pieces throughout the disk.

If you edit a file and then use the Update command or Write the file to the
same filename, the new version is saved and verified before the old version
is removed. Using either of these commands takes twice as much space on
the disk during the process of writing the file, but guarantees that at least
one version of your file is intact on the disk at all times during the saving
process. The only command that does not work this way is the Save
command. This command allows you the option of removing the old version
of your file before writing the new version, in case you are short on disk
space. If you do not choose this option, the new version of the file is written
first, as described above.

Using the Filer

To use the Filer, type F from the Command level. The following prompt line
will appear at the top of your screen:

Filer: L(dir ECdir RC(em T(rans C(hng D(ate P(refix K(rnch ZCero V(ols QCuit ?

Filer:

11-26

Typing 2 in response to this prompt displays more Filer commands:

M(ake WC(hat N(ew S(ave G(et B(ad-blks X(amine [1.31

To invoke any Filer command, type the first letter of the command that you
want to use. For example, typing s invokes the Save command.

Most Filer commands that request a file specification allow you to specify
as many files as you wish. Separate the file specifications with commas,
and terminate this “file list” by pressing RETURN.

Commands that require only one filename for each operation continue to
read filenames from the file list and use them until there are none left.
Commands using pairs of filenames (such as Change and Transfer) take file
specifications in pairs and operate on each pair until only one specification
or none remains. If one filename remains, the Filer asks you for the second
member of the pair. If the Filer detects an error at any point in the list, the
remainder of the list is discarded.

If you press RETURN when the Filer asks you for a filename, the command
is terminated and the Filer command line is redisplayed.

Chapter 3: The Filer



To erase your response to a Filer prompt while leaving the prompt on the
screen, type CONTROL-X. To cancel a Filer prompt and return to the Filer
command line, type ESC-RETURN.

Volume Names and Numbers

A volume is an input or output device of either the block-structured or
non-block-structured type, as described in Part I. A volume name is the
name given to the device in the Pascal operating system, and the volume
number is the number given to it by the Pascal operating system. Volume
names and numbers are associated with certain hardware slots, which are
reserved for designated types of devices. See “How Pascal Assigns Volume
Numbers” in Part I to learn how Pascal assigns volume numbers to
block-structured devices. The volume number always begins with a number
sign (#) and almost always must end with a colon (:), whereas volume
names must always end with a colon.

You may refer to a block device either by its volume number or by the
volume name of the disk stored in the device. When you format a disk with
the Pascal Formatter, it is assigned a volume name that you specify. To
change a disk’s name, you can use the Change command in the Filer. If you
wanted to refer to a disk named MOOSE in the startup drive, you could refer
to it either as MOOSE: or as #4.. If you specify the volume name of a disk,
the Filer searches all the disk drives until it finds the specified disk. If you
specify the volume number of a disk drive, the Filer automatically converts
that specification to the volume name of the disk contained in that drive. A
disk’s volume name can be composed of up to 7 characters and may not
contain an equal sign (=), dollar sign ($), question mark (?), or comma (,).
Volume names are always followed by a colon (©).

The colon is very important: it tells the system that the name or number
preceding the colon is a volume specification, and not a disk file’s filename.
A stand-alone disk volume name or number (not followed by a filename)
tells the Filer that it is to act in some way on the disk as a whole, and not
merely on a certain file on that disk. The colon is optional only when you
are specifying a stand-alone volume by its volume number.
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Never issue commands when two disks with the same name are on line.
Even if you specify the correct drives by their volume numbers, the
system may operate on the wrong disk (usually the disk in the higher
numbered drive). If the operation involves updating the disk’s directory,
the system may store the wrong disk’s directory onto your disk, making
the files originally on the disk inaccessible. The same thing may happen
if you replace the disk in a drive with another disk with the same volume
name. The only exception is when you copy a whole disk using the
Transfer command; this is not the same as inserting two disks with the
same name; and you should not leave them on line together after the
volume copy is complete.

Shorthand Volume Names
SR e e S S|

You can use an asterisk (*) to specify the volume name of the system disk
last used to startup Pascal. This disk also becomes the prefix volume
unless otherwise set by the Prefix command. You can use a colon (:) to
specify the volume name of the prefix volume. If you specify a filename
without a volume name (null volume specification), or if you use only a
colon (©), the Apple Pascal system supplies the volume name of the Prefix
volume. You can check the current system volume and prefix volume by
using the Volumes command in the Filer.

Starting up the system sets the Prefix to the name of the system disk.
Thereafter, the prefix volume can be changed at any time by using the
Prefix command. Usually, you will set the Prefix to the volume name of the
disk with which you are currently working so that you can avoid having to
type its name repeatedly. However, the Prefix can also be set to other
volumes, such as PRINTER:.

To learn how to refer to the volume which contains a particular program
from within that program using the percent (%) prefix, see Chapter 10 in
Part II1.
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Standard Volume Names and Numbers
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Table 3-1 shows the volume numbers and volume names assigned to
standard devices used by Apple II Pascal.

Table 3-1. Volume Names and Numbers for Devices

Volume Volume

Number Name 1/0 Device Description

#0 (not used)

#1 CONSOLE: Screen and keyboard with echo on input
#2 SYSTERM: Keyboard without echo on input

#3 (not used)

#4 <<disk name>>:  1st drive, startup drive, slot 4, 5 or 6
#5 <<disk name>>:  2nd drive, same slot as startup drive
#6 PRINTER: Printer, slot 1

#7 REMIN: Remote input, slot 2 (modem)

#8 REMOUT: Remote output, slot 2 (modem)

#9 <<disk name>:  5th drive, slot 4, 5, or 6

#10 <<disk name>:  6th drive, same slot as 5th drive

#11 <<disk name>: 3rd drive, slot 4, 5, or 6

#12 <disk name>: 4th drive, same slot as 3rd drive

As Pascal assigns numbers to devices that are configured into the system, it
assigns from one of two categories: standard devices (assigned volume
numbers 1 through 12) and user devices (assigned numbers 13 through 20
and 128 through 143). User devices require a device driver and the
SYSTEM.ATTACH program. For more information, see the Device and
Interrupt Support Tools Manual.

The assignment of volume numbers to devices generally works this way: At
startup the system checks each device to see if it is standard. If it is, the
device is assigned the appropriate standard volume number, as listed in
Table 3-1. A discussion of the method used by Pascal to assign volume
numbers to disk drives depending on the startup slot is found in Part I.

If the system finds that a device is not a standard device, it considers it a
user device.
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e e R S B G s o P S o R R S S S O e T
This section describes how filenames are specified and discusses the
structure of directories and how to use wildcard characters to specify a set
of files stored on a disk.

Directories
ST

Every formatted disk has a directory, starting in block 2. A directory is a
“table of contents” of the files on that disk. A directory can contain a
maximum of 77 files. When you format a disk by using the Pascal
Formatter, it is given an empty directory.

Each time a file is stored on a disk, information about that file is
automatically entered into the disk directory. The List-directory and
Extended-directory-list commands make it possible to see what is stored in
a particular disk directory. These commands are explained later in this
chapter.

Filenames
e rasaansmay]

Every file used by Apple Pascal has its own filename. A complete file
specification or complete filename consists of

o the volume name or number followed by a colon

o afilename (including its suffix).

For example, if you wanted to refer to a file named MYFILE.TEXT on disk
MYDISK:, the complete file specification would be MYDISK:MYFILE.TEXT.

Or, if MYDISK: were in volume #4, the complete filename could also be
#4:MYFILE.TEXT.

Alocal filename is distinguished from the complete file specification
because it does not include the volume name or volume number.

A legal filename, not including the volume name, can consist of up to
15 letters, numbers, and special characters, but should begin with a letter.
Lowercase letters are automatically translated to uppercase and spaces are
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removed from the filename. You should not use the following characters in
your filenames:

o dollar sign ($)

o left square bracket ([)
equal sign (=)
question mark (?)
comma (,)

RETURN

control characters.

]

[m]
[m]
[m]
a

Using these illegal characters may prevent the Filer from accessing the file
whose name contains them.

Most filenames used by Apple Pascal end with a suffix (most often .TEXT
or .CODE) that specifies the kind of information stored in the file. If you
want to run a file with the Run command, the last five characters of the
filename must be either .TEXT or .CODE. Without one of these as a suffix,
the file may be executed but it cannot be put in the workfile. You may omit
the filename suffix with some commands when you are entering a filename.
The explanations of individual commands, later in this chapter, tell you
when you must include a suffix when specifying a filename, and when the
system automatically adds the appropriate suffix for you.

File Size Specification
EEEESeT e

In some situations, it is possible to specify the number of blocks the file will
occupy. The value of specifying a file size is that it gives you some control
over how the system will handle contiguous blocks of unused space, as
discussed in Chapter 1. You might need to control how the system handles
unused space if you are using the Make command to set aside file space that
is not yet filled, for example. A size specification is given by enclosing the
number of blocks in [brackets] immediately after the filename. There are
two shorthand file size specifications: [0] means the file is to occupy all of
the largest unused area on the disk; this is generally the default
specification. [*] means the file is to occupy all of the second-largest area or
half of the largest area, whichever is larger. The file size specification can
be helpful when using the Transfer and Make commands in the Filer, or
when specifying the output codefile and listing file in the Assembler and
Compiler. See the chapters covering those commands to learn more about
how file size specifications work, how they save space for files, and so on.
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Disk File Types

The system automatically assigns a file a type when it is created, based on
the file’s suffix. The most common suffixes are .TEXT for files containing
text (natural language, Pascal programs, or assembly-language routines)
and .CODE for files containing the compiled or assembled version of a
program. A file’s type is displayed by the Extended-directory command.

Here is a list of the file types recognized by the system, the suffix associated
with each type, and the way each type is referred to in the display created
by the Extended-directory listing.

Table 3-2. Disk File Types

Suffix File Type Extended Directory Listing
TEXT Readable text Textfile
.CODE Executable code Codefile
.BAD See the Examine command in  Bad file
this chapter.

For more information concerning the internal format of different types of
files, see Part IV.

Sometimes (after you use the Change cormmand to change a file’s name, for
example) a file’s actual type may not agree with its filename suffix. You can
always determine the actual type of the file by examining the file-type
column of the Extended-directory display.

Wiidcard

Wildcard characters, the equal sign (=) and the question mark (?), enable
you to specify a whole sef of files at once. The Filer performs the requested
action on all files whose filenames are included in the set specified. The
form of a wildcard specification is as follows:

< stringl >=<<string2> or  <Cstringl >?<<string2>

where <stringl > and <<string2>> are set-specifying strings. Either string
may be a null string. The set-specifying strings indicate the portion of a
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filename that may not be ignored. The wildcard characters, equal sign (=)
and question mark (?), stand for any sequence of characters in a filename
that can be ignored. For example, the wildcard specification

MYDISK:DOC=TEXT

tells the Filer to perform the requested action on all files on disk MYDISK:
whose filenames begin with the string DOC and end with the string TEXT.
You can use a question mark instead of an equal sign:

MYDISK:DOC?TEXT

Then the Filer pauses and requests verification before acting on each file in
the specified set. At each pause, you may type Y for Yes, or N for No, or
press ESC to return to the Command level of the Filer.

You may use wildcards only when specifying filenames with the
List-directory, Extended-directory, Transfer, Change, and Remove
commands. A command requiring two filenames demands that both use
wildcards if one of the filenames does, except when you are transferring the
file or files to a non-block-structured device, such as PRINTER..

The dollar sign (§) is a specialized wildcard that can be used only with the
Transfer command, described later in this chapter. You can use it to give
the new file on the destination disk the same local filename as the file on
the source disk. In this case, you use the (§) wildcard only in the second file
specification.

| Be Aware: You cannot use wildcards to refer to volume names.

Example

Suppose the directory for the disk named MYDISK: contains the following
files:

o NEW

MEADOW.TEXT

USELESS.CODE

MEADOW.CODE

NEVERMORE.TEXT

GURUS

After typing R for Remove, you will see this message:

O 0CcCoOooao

Remove what file ?

Response #1: MYDISK:N=
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Typing this response generates this message:

MYDISK:NEW --> removed
MYDISK:NEVERMORE .TEXT --> removed
Update directory ?

At this point you can type v to remove all the files listed, or you can type N,
in which case the Remove command will be cancelled and the files will not
be removed from the disk directory. This gives you one last chance to
change your mind before removing the files permanently from your disk.

Response #2: MYDISK:N?

Typing this response generates this message:
Remove NEW ?

After you type a response (Y or N), the Filer asks
Remove NEVERMORE.TEXT 2

Again you may type a response (Y or N), and if you have given any Y
responses, the Filer asks

Update Directory ?

As with the previous pattern, this gives you one last chance to change your
mind before the files are finally removed.

Example

Again, suppose you have a disk MYDISK: with the same directory as in the
previous example. After typing L for List-directory, you will see this
message:

Directory listing of what volume ?
Response: MYDISK:=TEXT

Typing this response causes the Filer to list the files MEADOW.TEXT and
NEVERMORE.TEXT because these are the only files on the disk ending in
TEXT.
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You may use only one wildcard in a filename specification. The
specifications

MYDISK:DO?TE?T

or
#4:=TE=
result in the message

Illegal wildcard

The Filer commands Transfer and Change both require two file
specifications. If the first specification contains a wildcard, the second
specification must also contain a wildcard; and if the first does not contain a
wildcard, the second specification must not. If you try to enter a wildcard in
the second specification only, you will see the message

Wildcard not allowed

The only legal exception to this rule occurs when you give the character $
as the second filename specification for the Transfer command. The $
character saves the most recently entered local filename for use as a
wildcard. After the prompt

Transfer what file?
the specifications
MYDISK:MYFILE.TEXT,#5:$

are legal and result in the transfer of MYFILE.TEXT to volume #5, where
MYFILE.TEXT is supplied as the second filename.

You may omit either or both of the set-specifying strings. For example, a
local filename set specification such as =TEXT or DOC= or even just = is
valid. If you omit both set-specifying strings, the Filer performs the
requested action on every file in the specified disk’s directory.

By the Way: You can sometimes use this feature to act on a file whose
filename is not “recognized” by Filer commands because of illegal
characters in the filename, or a slightly damaged directory.

Set-specifying strings may not “overlap.” If a character appears in the
set-specifying string, that same character must appear in the target string in
the same relative position, or no match occurs. The = or ? characters allow
any character or sequence of characters to be considered a valid match. For
example, the specification GOON=NS would not include the local
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(pointless) specification for the file GOONS. The specification GOON=NS
contains an explicit (non-wildcard) character, in this case an extra V, that
does not occur in the filename GOONS.

The Filer Commands
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The rest of this chapter includes detailed descriptions of each of the Filer's
commands listed by function. The section “Volume Information
Commands” describes the Filer commands that allow you to see what
devices are connected to your system and to examine the contents of
directories. The section on the Transfer command explains how to move
files from one part of the system to another. The section “General File
Commands” includes a discussion on creating and removing files. The final
sections describe commands you use to manipulate workfiles and to check
disks for damage.

Filer commands requiring you to enter a filename or some other information
can be cancelled by pressing RETURN instead of typing the requested
information. If you have started typing the information called for by the
command, you can still cancel the command by pressing CONTROL-X and
then pressing RETURN.

Volume Information Commands
s e s e e e ]

This group of commands gives you information about volumes, directories,
and files resident in your system.

Volumes

The Volumes command lists the volume numbers and volume names of all
devices, and the number of 512-byte blocks on all blocked devices
configured into the system. Type v from the Filer command line to invoke
this command.
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A system with two 5%-inch disk drives and a 3%-inch disk drive, a printer,
amodem, and standard hardware would give a Volumes display like this:

Volume # - Volume Name - # Blocks

CONSOLE:

SYSTERM:

APPLE1: 28480
APPLE2: 280
PRINTER:

REMIN:

REMOUT :

DATADSK: 1606

= 0ONOOUTAN =

-

System volume is - APPLE1:
Prefix volume is - DATADSK:

In this example, the Pascal system disk is APPLEL:, in volume #4. Usually
the prefix will be the name of the Pascal system disk. In this example, the
prefix has been changed by the Prefix command to DATADSK:, the name of
the disk in volume #11, a 3%-inch disk drive.

If you have an empty block-structured device configured into the system, its
volume number and the number of blocks it is designed to store will be
reported. Instead of the volume name, the phrase ¢<no dir» will appear. If,
for example, you had an empty 3%-inch disk drive in the same example as
above, its line on the Volumes display would show

11 ¢no dir> 1660

Be Aware: Occasionally the presence of an empty 5%4-inch disk drive is
not shown on the Volumes display. Don’t be concerned; your disk drive is
still available for use with Pascal. It will be shown on the Volumes
display when you insert a disk.

If you also had an attached user device, an additional line on the Volumes
display might look like this:

128 <driver>

When the system reads from volume #1, characters are echoed to the
screen as they are read. When the system reads from volume #2, characters
are not echoed. These volumes are the console and keyboard and are
always available. More information on reading from the console and
keyboard is included in Part II1.
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APPLEG :

SYSTEM.PASCAL 36
SYSTEM.MISCINFO 1
SYSTEM.COMPILER 71
SYSTEM.EDITOR 45
SYSTEM.FILER 28
SYSTEM.LIBRARY 36
SYSTEM.CHARSET 2
SYSTEM.SYNTAX 14
TUNAFISH.TEXT 4
SYSTEM.WRK.TEXT 4
SYSTEM.WRK.CODE 2

11/11 files <listed/in dir>

11-38

List Directory

The List directory command lists the contents, or part of the contents, of
the directory of a specified source disk to a specified destination volume.
The destination specification usually is not given because the default
destination is CONSOLE:. All files are listed along with their block length
and last modification date. Type L from the command level of the Filer to
invoke this command.

A directory listing to CONSOLE: stops when it has filled the display. Press
the SPACE bar to continue the listing, or press ESC to abandon the listing
and return to the Filer command line.

The List command is most often used to list an entire disk directory on the
screen. The following display shows a sample directory listing for a disk
named APPLEQ:.

In response to the question,

Direciory listing of what volume ?
type APPLE®:

to see the following display:

4-May-84
4-May-84
2-Jan-84
36-Mar-84
29-Jan-84
8-May-84
17-Jul-84
10-Jun-84
5-Jun-84
21-Jul-84
19-Jul-84
, 249 blocks used, 31 unused, 23 in largest

The bottom line of the display informs you that 11 files out of a total of 11
files on the disk have been listed; that there are 31 out of a total of 280 disk
blocks left to use; and that there are 23 contiguous blocks in the largest
unused area on the disk. The first ratio shows that you are looking at a
complete listing of the disk’s directory and not a partial listing, to be
discussed later. The last number shows the size of the largest file you could
store on the disk at the present time. Even though there are 31 unused
blocks available on the disk, the largest file you could store would be 23
blocks because a file must be stored in contiguous blocks.
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"Yo.u can list any portion of a directory with the wildcard option. For
example, suppose that you want to list only the text files included in the
directory APPLEQ:.

To the question, Directory listing of what volume ?
respond by typing APPLEB:=.TEXT:
which results in the following display:

APPLED:
TUNAFISH.TEXT 4 5-Jul-84
SYSTEM.WRK.TEXT 4 21-Jul-84

2/11 files <listed/in dir>, 14 blocks used, 33 unused, 33 in largest

Block Counts Inaccurate for Partial Listings: A partial listing of a
directory assumes that the last file listed is the last file on the disk, and
uses that assumption in calculating the number of used and unused
blocks on the disk. This faulty assumption often results in an incorrect
calculation of used and unused blocks and an incorrect size for the largest
unused area. This inaccuracy is a problem only on a partial listing. You
can always find out the correct information by using a complete listing.

A source file specification consists of a volume name and optional
subset-specifying strings containing wildcards. A destination file
specification consists of a volume or file name. If the volume is a disk, you
must include a filename. The destination file specification cannot include a
wildcard. Separate the source file specification from the destination file
specification with a comma. Here's an example of a List directory
specification that sends a subset of a directory to a printer.

Tothe question, Directory listing of what volume ?
respond by typing APPLE®:S=R,PRINTER:

which, assuming that you have a printer that is turned on and ready to
receive data, results in the following printout:

APPLED:

SYSTEM.COMPILER 71 2-Jan-84
SYSTEM.EDITOR 45 30-Mar-84
SYSTEM.FILER 28 29-Jan-84

3/11 files <listed/in dir>, 156 blocks used, 93 unused, 93 in largest
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This List-directory example involves writing the directory to a disk file.
Prompt: Directory listing of what volume ?

Response: #5:,#4:DIRECTORY.TEXT

After you type this response, you will see the message
WRITING.........

as the Filer lists the directory of the disk in volume #5 onto a file called
DIRECTORY.TEXT on the disk in volume #4.

Extended Directory

The Extended-directory command lists the directory of a disk, giving more
detail than the List directory command. All files and unused areas are listed
along with their block length, last modification date, the starting block
address, and the file type. To invoke this command, type € from the
command level of the Filer.

The prompts, syntax, and wildcard options are exactly the same for this
command as for the List directory command just discussed. Refer back to
that discussion for those details.

You would most frequently use the Extended-directory command to list an
entire disk directory because it gives important extra information about the
distribution of files on your disk. The following example refers to the same
disk directory used in the List directory examples in the previous section.

Chapter 3: The Filer



APPLE®:
SYSTEM.PASCAL
SYSTEM.MISCINFO
SYSTEM.COMPILER
SYSTEM.EDITOR
SYSTEM.FILER
SYSTEM.LIBRARY
SYSTEM.CHARSET
SYSTEM.SYNTAX

< UNUSED »>
TUNAFISH.TEXT

< UNUSED>
SYSTEM.WRK.TEXT
SYSTEM.WRK.CODE
< UNUSED >

36

71
45

36

-
[AC I N N N N A V]

23

Prompt: Directory listing of what volume ?

Response: APPLE® :

4-May-84 6 512 Datafile
4-May-84 42 512 Datafile
2-Jan-84 43 512 Codefile
30-Mar-84 114 512 Codefile
29-Jan-84 159 512 Codefile
8-May-84 187 512 Datafile
17-Jul-84 223 512 Datafile
10-Jun-84 225 6512 Textfile
239
5-Jul-84 243 512 Textfile
247
21-Jul-84 251 512 Textfile
19-Jul-84 255 512 Codefile
257

11/11 files <listed/in-dir>, 249 blocks used, 31 unused, 23 in largest

The last column of numbers gives the number of bytes used in the last block
of each file. This number is almost always 512, the maximum number of
bytes per block.

Moving Files
P e S

You use the one Filer command, Transfer, to do all file-moving tasks. Note
that the file itself is never actually moved from the disk: a copy of the
contents of the file is made, either on another part of the disk or on another
volume in the system, leaving the original file just as it was.

Transfer
You can use the Transfer command for

o Copying individual files from one disk to another;
o Copying the contents of an entire disk;
o Copying files to and/or from a device such as a printer or the console.

To use the Transfer command, type T from the command level of the Filer.

The Transfer command requires that you supply two file specifications, one
for the source file (the file being copied) and one for the destination file (the
place the file is being copied to), separated by either a comma or a RETURN.
Wildcards are permitted in file specifications for the Transfer command.
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AWarning

Once the Filer has been summoned, it resides entirely in the computer’s
memory. Thus, you can invoke the Filer, and then remove all system disks
from the drives in order to use both drives (on a two-drive system) for
source and destination disks during a transfer. Just remember to replace the
Pascal system disk in the startup drive before using the Quit command to
exit from the Filer.

You should avoid having two disks on line at the same time with the same
volume name. Change the name of one of them if you want to transfer
files between them. You can change the name back again later.

We can hardly overemphasize the importance of making backup copies of
all your files: It should never be necessary for you to have to spend hours or
weeks recreating some piece of work that was lost to spilled coffee on a
disk. The Transfer command makes backing up too easy for you to risk
having no backups. Here’s an example of making a backup file.

Example
Suppose you want to transfer the file STARGAZER.TEXT from disk
MYDISK to disk BACKUP .

Prompt: Transfer what file ?
Response: MYDISK:STARGAZER.TEXT

When you press RETURN, the system checks to be sure that the specified
source disk is in one of the disk drives. If MYDISK: is not in any drive, you
will see the message

MYDISK: - No such volume on-line <source>

If the source disk is found in a drive, the system then checks to be sure the
specified file is on that disk. If the disk MYDISK contains no file named
STARGAZER.TEXT, you will see the message

MYDISK:STARGAZER.TEXT - File not found <¢source>

In either case, you will be returned to the outer Filer level. Just insert the
correct source disk in any drive and type T again.

Let’s assume the system succeeds in finding the source disk and file. The
Filer asks you to specify the destination for the transfer:

Prompt: To where?
Response: BACKUP : TEMP . TEXT

You could also have given both source and destination specifications in the
first response, separated by a comma.
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When you press RETURN, the system checks to be sure the destination disk
is in a disk drive. If it is, the transfer begins. If it is not, there is a pause;
then you are advised

Put in BACKUP:
Press <space> to continue

Put the correct destination disk in any available drive and press the SPACE
bar. If, at this or any other point in the Transfer process, you want to return
to the Filer command line, press ESC.

When the transfer is complete, the Filer gives you the message
MYDISK:STARGAZER.TEXT --> BACKUP:TEMP.TEXT

The Filer has made a copy of STARGAZER.TEXT as found on the disk
named MYDISK:, and has stored that copy on the disk BACKUP: under the
filename TEMP.TEXT.

If, in the above example, you had wanted to save the file
STARGAZER.TEXT on disk BACKUP: under the same filename,
STARGAZER.TEXT, you could have done the following:

Prompt: Transfer what file?
ReSpOHSGI MYDISK:STARGAZER.TEXT,BACKUP: $

If you give the same volume number for both source and destination file
specifications, the system assumes you are doing a single-drive transfer and
are going to change disks in that drive. You will see the message

Insert destination disk
Press <space> to continue

If you use the same volume name for both source and destination file
specifications, the system assumes that you want to relocate the file on the
same disk. You can do this either by using the same filename (as well as
volume name) or a different filename.

If you use a different filename, the system writes the file to the largest
unused portion of the disk and leaves the original copy “asis.” If you want
to exercise more control over where the file will be written, you can specify
the number of blocks needed at the end of the filename and the Filer will
write the copy in the first (lowest-numbered block) area on the disk that is
unused and of at least that size.

Use Only for Relocating: Do not use this feature for renaming a file.
The Change command is designed for that purpose and is much easier
and less risky.
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If you specify the same filename (as well as the same volume name), the
Filer rewrites the file to the size-specified area (or, if unspecified, the largest
unused area) and then removes the original file.

Example
Prompt: Transfer what file?

Response: MYDISK:QUIZZES. TEXT,MYDISK:$[20]

Typing this response causes the Filer to rewrite QUIZZES.TEXT on
MYDISK: in the first area of at least 20 blocks (looking from block 0) and
then to remove the previous version of QUIZZES. TEXT.

You can transfer files to a device other than a disk by specifying a device
such as CONSOLE: (for a quick screen listing of a file) or PRINTER: (to print
a file) as the destination volume.

Example
Prompt: Transfer what file ?

Response: #5:STARGAZER.TEXT
Prompt: To where ?
Response: PRINTER:

Typing this response causes the file STARGAZER.TEXT, on the disk in
volume #5, to be sent to the printer (assuming a printer is properly
connected and turned on). Make sure that when you Transfer to a
non-block-structured device it is on line (configured and turned on) to
prevent the system from hanging.

You can also transfer from an input device other than a disk, such as the
keyboard. A filename following the volume name or nuraber of a
non-block-structured device is ignored.

Example
Prompt: Transfer what file ?

Response: CONSOLE:
Prompt: To where 2
Response: PRINTER:

After these responses, you can use your keyboard as a typewriter. Nothing
will appear on the printer until you type the “End-of-File” character,
CONTROL-C. (Note that some printers may accept a CONTROL-C as a
command; if yours does, you will have to press RETURN before pressing
CONTROL-C.) Then all you have typed will be sent to the printer.
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You can use wildcards with the Transfer command. When you use

wildcards, the set-specifying strings in the source filenames are replaced by

the respective strings (called replacement strings) in the destination

filenames. The portion of each source filename accounted for by the = or ?

wildcard character is reproduced unchanged in the corresponding

destination filename. Remember that the Filer considers the one-character,
wildcard-alone file specification (= or ?) to be equivalent to specifying all

files in the directory.

Example
Suppose the Prefix volume MYDISK: contains these files:

PAUCITY
PARITY
PENALTY

Further, suppose the destination disk is named ODDNAME:.

Prompt: Transfer what file ?
Response: P=TY,ODDNAME : V=S
Typing this response would cause the Filer to reply

MYDISK:PAUCITY --> ODDNAME:VAUCIS
MYDISK:PARITY --> ODDNAME:VARIS
MYDISK:PENALTY --> ODDNAME:VENALS

Example
Suppose the Prefix volume MYDISK: contains these files:

CHAP11.TEXT
CHAP12.TEXT
CHAPTER13.TEXT
CHAP14.TEXT

Prompt: Transfer what file ?
Response: c=xT
Prompt: To where ?

Response: BACKUP : OLDC=XT
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Typing these responses would cause the Filer to reply:

MYDISK:CHAP11.TEXT --> BACKUP:0LDCHAP11.TEXT
MYDISK:CHAP12.TEXT --> BACKUP:0OLDCHAP12.TEXT
MYDISK:CHAPTER13.TEXT --> not processed

MYDISK:CHAP14.TEXT --> BACKUP:OLDCHAP14.TEXT

On the third attempted transfer, the destination filename would have been
OLDCHAPTERI13.TEXT, which exceeds the 15-character limit for local
filenames. Therefore, that file was “not processed.”

Using the single character = as the destination filename specification has
the effect of replacing any set-specifying strings in the source specification
with nothing.

A brief reminder: in any wildcard specification, the single character ? may
be used in place of = . The only difference is that a ? in either specification
(or both) causes the Filer to ask you for verification before each file is
transferred.

A source or a destination file specification may contain only one wildcard
character. A specification such as

MYDISK:?UGH?

is not a legal specification. If you try to use such a specification as either the
source or the destination of a transfer, you will get the message

UGH? Scan string - Illegal format

If the source file specification contains a wildcard character, and the
destination device is a disk, then the destination file specification must also
contain a wildcard character.

Example
Suppose the disk MYDISK: contains the following files:

CHAPTERL.TEXT
CHAPTER14B.TEXT
INTRO.TEXT

Further, suppose you want to transfer the files CHAPTERL.TEXT and
INTRO.TEXT to the disk BACKUP:, retaining the same filenames on the
backup disk.

Prompt: Transfer what file ?

Response: MYDISK:?.TEXT,BACKUP:$
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The display clears, and then the following message appears:
Transfer CHAPTER1.TEXT ?

Because you want to transfer CHAPTERL. TEXT, type a v for Yes. A copy of
the file CHAPTER1.TEXT is then transferred from MYDISK: to BACKUP:.
The Filer then asks if you want to transfer the next file whose name ends in
.TEXT. The complete dialogue might appear as follows:

Transfer CHAPTER1.TEXT ? VY
MYDISK:CHAPTER1.TEXT --> BACKUP:CHAPTER1.TEXT
Transfer CHAPTER14B.TEXT ? N

Transfer INTRO.TEXT ? Y

MYDISK: INTRO.TEXT --> BACKUP:INTRO.TEXT

Instead of a ¥ or NV response, you may press ESC to return to the command
level of the Filer.

Copying an Entire Disk

You can use the Transfer command to copy the contents of an entire disk.
The file specifications for the source and for the destination should each
consist of a disk volume name or number only. This method of transferring
the contents of a source disk onto a destination disk erases any content
previously on the destination disk. It becomes an exact, literal copy of the
source disk and has the same name as the source disk.

Example
Suppose you want an extra copy of the disk MYDISK: and you are no longer
interested in keeping the contents of disk EXTRA:.

Prompt: Transfer what file ?
Response: MYDISK: ,EXTRA:

Prompt: Transfer 280 blocks ? CY/N)
Response: ¥

Each disk used by the system contains at least 280 blocks. Some flexible
disks, as well as rigid disks, hold more information. A 3%-inch disk contains
1600 blocks. To copy an entire disk you will always type the response v. If
your system ever gives a message other than 280 blocks, the disk’s directory
is either damaged or missing or you have a higher-capacity disk or rigid
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disk. 1t is helpful to know what the capacity of your disk is so that you can
tell if there is a problem!

Prompt: Destroy EXTRA: ?

If you type v, the directory, and therefore your access to the contents of
EXTRA:, will be destroyed. The disk named EXTRA: then becomes an exact
copy of MYDISK:, even having the same volume name. This is often
desirable for making a backup copy of a disk. It is an easy way to make a
copy and the volume name can be changed using the Change command if
you want to leave both on line.

When you use the Transfer command to copy the contents of an entire disk,
the Filer transfers each block of information on the source disk to the same
location on the destination disk.

If you do not wish to destroy the contents of EXTRA:, type N and you will
return to the command level of the Filer.

To copy a disk with a two-drive system, invoke the Filer and then remove
all system disks from the disk drives. You can then use one drive for the
source disk and one drive for the destination disk.

Remember This Exception: If you are using two different drives for
the source and destination disks while performing a full-disk
tramsfer, you can refer to them by their volume numbers rather than
their names and the Filer will be able to tell them apart even if their
names are the same. Once you leave the Transfer command, the rule
forbidding two disks on line with the same name is back in force!
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>