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Preface

In the two years since I last revised this book, Apple has made
some important changes to the Apple II computer, introduced
some new accessories for it, and switched to a new operating sys-
tem program. The Apple Ilc was introduced in April 1984, and is
the subject of another book, Apple Ilc User’s Guide. The improve-
ments built into it were added to the Apple Ile about a year later
and are covered in this book.

The mouse and Imagewriter printer, both made popular by the
Apple Macintosh computer, now can also be used on an Apple II.
This edition shows how to use them in BASIC programs.

This book also now describes both the ProDOS and DOS 3.3
operating systems. ProDOS replaced DOS 8.3 in January 1984 as
the preferred operating system for BASIC programming on the
Apple II.

In addition to covering the new Apple II developments, I have
once again reorganized parts of the book. Disk and cassette
commands now appear in their own chapter. The examples in the
screen output and keyboard entry chapter have been reworked to
incorporate more up-to-date programming methods.

All the authors thank Robert Thomson, who did the original
research for much of the material now covered in Appendix A.

I wish to thank my wife Karin for her unflagging support and
encouragement.

L. P.
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The Apple II User’s Guide, Third Edition is your guide to the
Apple II computer. It describes the Apple II itself along with the
common accessories such as disk drives and printers. For those
who aren’t interested in programming the computer themselves,
the book explains how to use programs that can be bought off the
shelf. For those who do want to learn how to write their own pro-
grams, the book provides detailed lessons with lots of examples.

This book covers all models of the Apple II except the Apple
Ilc, which is covered in the companion Apple Ilc User's Guide.
This book puts special emphasis on the Apple Ile, both in the
original version first delivered in 1983, and in the enhanced ver-
sion first delivered in 1985. If you have an Apple II Plus or a
standard Apple II, much of the material here still applies,
although the part that pertains strictly to the Apple Ile will be
superfluous.

The first four chapters answer two important questions: “What
is an Apple II personal computer?’ and “How do you make it
work?” Chapter 1 tells you what the various components of the
Apple II are and what they do. Chapter 2 explains how to get a
program started and how to use the printer. Chapters 3 and 4 tell
you how to get the most from disks. The information in the first
four chapters prepares you to use any of the ready-to-run pro-
grams that are widely available for word processing, design,
planning, information management, problem solving, financial
analysis, bookkeeping, education, and entertainment.

The next nine chapters teach you how to write your own pro-
grams using the BASIC programming language. Chapter 5 be-

Xi
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gins with a tutorial approach to the fundamentals of both versions
of BASIC available on the Apple II, Applesoft and Integer
BASIC. Chapter 6 explains how to use disks and cassettes for
storing the programs you write, whether you use the ProDOS
operating system or the DOS 3.3 operating system.

Chapter 7 discusses the role that character strings and numbers
play in programs. It explains how to store them in variables and
arrays, manipulate them with expressions and functions, enter
them from the keyboard, and display them on the screen.

In Chapter 8, you learn how to control the order in which pro-
gram instructions are executed. Topies include branching, loops,
subroutines, decision-making, and halting and resuming execu-
tion. You'll also learn how to access the Apple II memory directly
and thereby control some special Apple II features.

Chapter 9 explains how to control where things appear and
what they look like on the display screen. The chapter discusses
how a carefully designed screen display can keep keyboard entry
errors down. You'll also learn how to program the mouse.

Chapter 10 tells you how to switch output from the display
screen to the printer and how to format printed output. The chap-
ter explains how you can activate the alternate type styles and
other features available on many printers.

In Chapter 11, you learn how to store and retrieve data on disk
files. The chapter explains file structure and the different
methods of accessing files. It illustrates these with two versions of
a working mailing-list program.

Chapter 12 covers graphics. You'll learn about graphies modes,
color selection, point plotting, line drawing, circle drawing, shape
drawing, and shape manipulation. Program examples show how
to draw scatter graphs, line graphs, bar graphs, pie charts, and
graphics designs.

Chapter 13 explains how to program the built-in speaker to
produce sounds and play music. It includes a program that plays
a minuet by J.S. Bach and another program that lets you com-
pose your own music.

The last chapter in the book, Chapter 14, tells you how to use
the built-in Machine Language Monitor program to directly view
and change the contents of memory locations. It also describes
how to use the Mini-Assembler to write short programs in
assembly language.



Introduction / xiii

Appendix A contains a complete description of every com-
mand, statement, and function available in both versions of
BASIC and in both operating systems. Along with appendixes B
through H, it will serve as a handy reference once you know how
to program in BASIC on the Apple II.
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A complete "Apple II computer system includes several separ-
ate pieces of equipment. Figure 1-1 shows a typical system, cen-
tered around an Apple Ile. Your system may not look exactly like
the one pictured, because system components come from a long
list of optional equipment. But there are three components that
every system has in common: the Apple II computer itself, the
built-in keyboard, and a television or monitor. Let’s take a closer
look at each of these and at some of the more common pieces of
optional equipment. This chapter does not explain how to hook up
any of these components to the Apple II. For complete installation
instructions, refer to the owner’s manual supplied with each
individual piece of equipment.

There are five models of the Apple II computer. The standard
Apple II, produced from 1977 to 1979, looks identical to the Apple
II Plus, produced from 1979 to 1983 (refer to Figure 1-2). The
Apple II Plus has a redefined key (the RESET key, described in
Chapter 2) and some additional features that were once available
only as add-on accessories. The Apple Ile, which was introduced
in 19883, is outwardly similar to the earlier Apple IT models (see
Figure 1-8). The Apple Ile has an improved keyboard, a rede-
signed back panel, and even more built-in features that were
previously available only as add-on accessories. The Apple Ilc
(shown in Figure 1-4), which first appeared in 1984, has a new
look but works very much like a specially equipped Apple Ile.
The enhanced Apple Ile, introduced in 1985, adds to the IIe some
features formerly available only on the Ilc. For a comparison of
Apple IT models, see Appendix D.

This book covers the standard Apple II, the Apple II Plus, and

1
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Figure 1-1. A typical Apple IT computer system

Figure 1-2. The Apple II and Apple II Plus
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Figure 1-3. The Apple Ile
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Figure 1-4. The Apple IIc



4 | Apple |l User's Guide

especially the Apple Ile (both original and enhanced models). It
refers to all these models collectively as the Apple II, unless there
is a reason to distinguish among them. The Apple Ile model is
covered in a separate book, the Apple Il¢ User’s Guide by Lon
Poole (Berkeley: Osborne/McGraw-Hill, 1984).

THE APPLE 1| CONSOLE

The Apple II console houses the part of the computer that con-
trols the rest of the system —under your guidance, of course.
Lurking behind the keyboard are the main Apple II memory
banks, the microprocessor, the connection points for all the acces-
sory components, and much more. You would expect the Apple II
to be a complex device, and one look inside the console confirms
that it is (refer to Figure 1-5).

The exact interior arrangement of any particular Apple II
depends on which model it is and which options are installed. The
basic layout will be the same: a large flat circuit board with
dozens of small black integrated circuits (also called ICs or chips)

Figure 1-5. Inside the Apple Ile
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in orderly rows and some small circuit boards mounted vertically
at the back of the main circuit board. The number of chips and
the number and placement of the vertical circuit boards vary
from one Apple II system to the next.

Memory

Computer memory is typically measured in units called bytes.
One byte of computer memory —one memory cell —can hold one
character, so you can think of bytes as characters, although com-
puter memory also stores other information, including numeric
values and programs. Because of certain facts about computer
circuitry architecture, memory capacity is expressed as a mul-
tiple of 1024 bytes. That much memory is called one kilobyte
(abbreviated 1K). An Apple II h:s anywhere from 4K (4096
bytes) to 128K (131,072 bytes) of raemory; the Apple Ile has at
least 64K (65,532 bytes) of memory.

The Apple II actually has two kinds of memory. One is called
read-only memory (ROM). The contents of ROM never change,
even when you turn the computer’s power off. ROM contains the
programs that give the Apple II its unique identity and enable it
to understand and respond appropriately to the commands you
type in at the keyboard. The other kind of memory is called
read/write memory (also called random-access memory or RAM).
The contents of read/write memory do change. In fact, the pro-
gram in read/write memory determines what task the Apple II is
currently performing. Read/write memory works only as long as
the power remains on. As soon as you turn the Apple II off, every-
thing disappears from read/write memory.

Accessory Cards

At the back of the main Apple II circuit board are seven
sockets, called expansion slots, into which you can plug additional
electronic circuit cards, called accessory cards or interface cards
(see Figure 1-6). The Apple Ile has an eighth expansion slot
located near the center of the main circuit board, away from the
standard seven slots. Apple II and Apple II Plus models have an
eighth slot in the back alongside the other seven.

Some accessory cards let you use disk drives, printers, special
video monitors, or other external equipment. Others add memory
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Figure 1-6. Some accessory cards and the expansion slots

or increase the number of characters allowed on a single display
screen line. Most accessory cards can be installed in any of the
seven expansion slots, but there is an established convention for
locating some of the more common cards. Table 1-1 has the
details.

THE KEYBOARD

You will probably use the keyboard more than any other part
of your Apple II. The keyboard is the chief means of entering
information and instructions into the computer.

To accommodate those who touch-type, the Apple II keyboard
is arranged the same as a standard typewriter keyboard, although
some of the punctuation and symbols may be in different loca-
tions. In fact, the Apple Ile keyboard places punctuation symbols
in different locations from earlier models.

The keyboard also has some keys you won't find on a typewrit-
er. These include the ESC, TAB, CONTROL (or CTRL), SHIFT LOCK,
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Table 1-1. Accessory Card/Expansion Slot Conventions

Accessory card® Slot? Purpose

Super Serial 1 Printer

Super Serial 3 Communications

Parallel Interface lor 2| Printer; general use

180-column text* A Longer display lines

|80-column plus memory*® A Longer display lines; memory
expansion

'Language system? 0 Memory and programming language
expansion

BASIC interpreter
BASIC interpreter

First pair of Disk II drives
Second pair of Disk II drives
Disk II controller Third pair of Disk II drives

Graphics Tablet controller Graphics tablet

2 Cards listed are from Apple Computer, Inc. Others are available.

b Slots are numbered 0 at the left to 7 at the right. Slot A is the unmarked
Apple Ile auxiliary slot.

¢ Only for the Apple ITe.

d Built into the Apple Ile.

Integer BASIC firmware
Applesoft firmware?

Disk II controller
Disk II controller

N AT OO0

DELETE, RESET, RETURN, OPEN APPLE, SOLID APPLE, —, —, |, and
keys. The Apple Ile keyboard has all of these keys, but earlier
models have only some of them. Earlier models also have a REPT
key, which the Apple Ile does not have or need. Chapter 2 de-
scribes the use of these keys.

THE DISPLAY SCREEN

The Apple II “speaks” to you with written words and pictures
displayed on the screen. The screen echoes your typing so you can
see if it is correct, and the screen displays the computer’s
responses to what you type. The screen can show up to 24 lines of
text, and the lines can have a maximum width of either 40 or 80
characters (including blank spaces). Both 40- and 80-character
lines measure the same length; they reach all the way across the
screen. But the characters on a 40-character line are twice as
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wide as the characters on an 80-character line. Naturally, the
larger characters are easier to read.

The Apple II can use any one of several components as a dis-
play screen. The Apple Monitor IIe and Monitor ///, for example,
display text and graphics (pictures) in green on a black back-
ground. Video monitors manufactured by other companies also
work with the Apple II. Some of them display white letters, some
display green letters, and others display orange letters. Because
single-color, or monochrome, monitors typically display sharp,
clear images, they are the best choice for displaying text on 80-
character lines. Figure 1-7 shows how to attach a monochrome
monitor to the Apple II console.

The Apple II can also display text and graphics in color, but
this requires a different type of display screen. A television set
handles most color graphics well and is adequate for the larger
characters of 40-character text lines. Connecting the Apple II to
a TV set requires a special part, called an RF modulator, that
converts the computer’s video signal to one the television can tune
in. One kind of RF modulator has two pieces. There is a switch

s
A

Figure 1-7. Attaching a monochrome or composite monitor
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box that attaches to the TV antenna terminal and allows you to
switch the reception between the Apple II and your regular TV
antenna or cable. A cable runs from the switech box to a small
converter box that attaches inside the Apple II. Another kind of
RF modulator combines the switch and the converter in a single
box that hangs from the TV antenna terminal. A cable connects
it directly to the back of the Apple II. The second kind of RF
modulator also uses a small power transformer that plugs into a
wall socket. Figure 1-8 shows how to connect a television to the
Apple II.

Because home television sets are engineered for broadcast
shows and not computers, they cannot match the Apple II's opti-
cal resolution. Even the best sets lose detail and are inadequate
for 80-character text lines or critical graphics displays. Fortu-
nately, high-quality color monitors are available.

There are two types of color monitors, and they differ in price
and picture quality. The less expensive ones, called composite
monitors, offer better optical resolution than the best home TV

Figure 1-8. Attaching a television set
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sets. They plug directly into the back of the Apple II without an
RF modulator, just like a monochrome monitor.

The more expensive color monitors, called RGB monitors,
approach the resolution of monochrome monitors. An RGB (Red-
Green-Blue) monitor is the choice for those who must have the
sharpest color display and must read the small characters on an
80-character text line. RGB monitors require a special adapter
that plugs in between the Apple II and the monitor, as shown in
Figure 1-9.

DISKS AND DISK DRIVES

A disk is an auxiliary storage device, a kind of memory exten-
sion. Even with 128K of memory in an Apple Ile, the computer
cannot hold all the information it will be working with. Fortu-
nately, anything in memory can be recorded on a disk. The
information saved on disk can later be put back into memory so
the computer can work with it directly. Disk drives come in all
shapes and sizes with different storage capacities.

Figure 1-9. Attaching an RGB monitor
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The entire disk setup consists of three parts: a disk controller
card, a disk drive, and several disks (see Figure 1-10). The con-
troller card fits in one of the expansion slots inside the Apple II
and coordinates the transfer of information between memory and
the disk drive. The drive is a machine that reads and writes
information on a disk using technology similar to sound or video
tape recording. The disk itself is a platter that spins inside the
drive and stores information magnetically.

Diskettes

The Apple Disk II and Duodisk drives both use removable flex-
ible disks, sometimes called diskettes or floppy disks, that mea-
sure 5 1/4 inches across. Most other disk drives used on Apple 11
computers also use removable 5 1/4-inch disks. Each removable
disk has a protective plastic jacket enclosing a round piece of
flexible plastic that is coated with a magnetic film.

The disk fits into a slot in the front of the Disk II or Duodisk.

Figure 1-10. Disk II drives, controller cards, and disks
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The drive grips the flexible plastic disk through the center hole
and spins it inside the jacket. Through the windows cut out of the
protective jacket, the drive records and retrieves information as
magnetic variations in the coating of the disk.

The Disk II and Duodisk drives can store 140K bytes (143,360
characters) of information on each disk. Because the disk is
removable, you can have many disks, each with different informa-
tion recorded on it. However, a single Disk II drive holds only one
disk at a time; a Duodisk drive holds two disks at once. You can
attach up to six Disk II drives, three Duodisk drives, or an equiv-
alent combination to one Apple II computer. (The recommended
maximum is four Disk II drives, two Duodisk drives, or an
equivalent combination.) The additional drives allow the comput-
er to access more disks at once.

You can prevent the drive from writing on a disk. All you do is
cover the notch on the side of the disk with a piece of opaque tape
or with a small label made especially for this purpose, as shown
in Figure 1-11.

Hard Disk Drives

The Apple Profile disk drive is called a hard disk drive because
its built-in disks are rigid, not flexible. The disks inside a Profile

Figure 1-11. Write-protecting a 5%-inch diskette
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drive are not removable because the drive operates at very close
tolerances and must be sealed against dust and smoke. The cur-
rent model Profile uses two built-in disk platters to store 10 mega-
bytes of information (one megabyte is 1024 kilobytes, or 1,048,576
bytes). Thus a single Profile drive can store more on its built-in
disks than a Disk II or Duodisk could store on 70 removable
diskettes. Figure 1-12 shows a Profile.

CASSETTE RECORDER

The Apple II can use an ordinary cassette tape recorder as a
storage device. Tape recorders connect directly to the back of the
Apple II (refer to Figure 1-13).

Write-Protecting Cassettes

Each cassette has two notches in the rear edge (see Figure 1-14).
When the notches are uncovered, a cassette recorder can sense

Figure 1-12. The Profile disk drive
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Figure 1-13. Attaching a cassette recorder

Figure 1-14. Cassette write-protect notches
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the holes and will not record on the cassette. New blank cassettes
have tabs covering the holes so information can be recorded on
the tape. You ean protect important programs by knocking out
the correct tab and exposing the hole. Later, if you want to record
over a protected tape, simply cover the holes with tape.

Each cassette has two sides. One notch protects one side, while
the other notch protects the other side. To determine which tab to
remove, hold the cassette so that the exposed tape is toward you
and the side you wish to protect is facing up. Remove the tab on
the left-hand side to prevent recording over the side facing up.

PRINTERS

With a printer, the Apple II can produce letters, reports,
graphics, and more. There are printers of every size, price, and
description as Figure 1-15 illustrates. Some will print correspon-
dence that looks just as good as anything a typewriter can pro-
duce. Others can print graphics characters; a few can even print
in color. Each printer provides a different combination of speed,
print quality, number of character sets, types of paper that can
be used, and other features.

Parallel and Serial Communications

The two most popular methods for communications between
computers and printers are called parallel and serial. The differ-
ences between them are technical and unimportant here. The
Apple II can use either method, but serial communications are
slightly more common.

A printer connects to the Apple II via an accessory card (see
Figure 1-16). Printers that use parallel communications require
the Apple II Parallel Interface Card or its equivalent. Printers
that use serial communications require the Apple II Super Serial
Card or its equivalent.

When printing, the Apple II stands idle much of the time
because its potential output rate far exceeds the print speed of
even the fastest printer. You can plug in a device between the
Apple II and the printer to act as a reservoir for characters wait-
ing to be printed. Called a printer buffer or print spooler, this
device contains read/write memory like that found inside the
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Figure 1-15. Some printers
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Figure 1-16. Attaching a printer

Apple II, but dedicated to storing information destined for the
printer. The printer buffer accepts information at a fast rate,
stores it, and gradually releases it as the printer is ready.

MODEMS

A modem is a device that allows a computer to communicate
over telephone lines with other computers. The word modem is a
shortened form of the term modulator/demodulator: a modem
modulates information and demodulates sound. In other words, it
converts information from the Apple II into sound patterns and
sends the sounds over the telephone line. It also converts sound
patterns received over the phone line from another modem-
equipped computer into information for the Apple II.

You plug one cable from the modem into a serial communica-
tions card at the back of the Apple II, another cable into a
telephone wall jack, a third cable into an electrical outlet, and
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To telephone jack To electricity

Figure 1-17. Attaching a modem

sometimes a fourth cable into a telephone (see Figure 1-17). Then,
under your direction, the Apple II can dial a phone number and
“talk to” another computer across town or around the world.

The computer on the other end of the line might be an Apple
IT, some other personal computer, or a huge computer belonging
to an information service such as The Source or CompuServe.
These information services offer electronic mail delivery, news-
paper stories, airline flight schedules, games, stock market
prices, sports scores, and more. Once you subscribe, you pay from
$5 to $300 an hour (plus the cost of the telephone call) while
you're connected to the service.
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HAND-HELD CONTROLS

Mouse, joystick, and paddle hardly sound like the names of com-
puter equipment, but they are. All are hand-held controls. A
joystick or pair of paddles either plug into the back panel of an
Apple Ile or attach inside an Apple II, Apple II Plus, or Apple
ITe (Figure 1-18). The AppleMouse II plugs into its own accessory
card that attaches inside the Apple II (Figure 1-19).

Joysticks and paddles are popular as game controls but are also
useful for other applications. The mouse is most commonly used
for selecting displayed information and choosing a command
from a list of options on the screen. The mouse can reduce the
amount of typing you have to do.

Figure 1-18. Attaching game controls
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Figure 1-19. Attaching an AppleMouse II

SOFTWARE

An Apple II without a program is like an orchestra without a
musical score: dormant. Any computer needs instructions to
bring it to life, just as an orchestra needs sheet music. A pro-
gram provides an orderly set of instructions that tell the comput-
er how to do something. Programs are as important a part of the
Apple II as its physical components. The term software refers to
the repertoire of programs available for a computer.

Usually, several kinds of programs coexist in Apple II memory
and cooperate to control the computer system. One kind deter-
mines whether the computer is applied to word processing,
financial analysis, entertainment, accounting, telecommunica-
tions, or something else. Such programs are called application
programs. A large number of application programs have been
developed over the years for the Apple II, Apple II Plus, and
Apple Ile computers.

Application programs may use instructions too advanced for
the Apple II to understand without some help. In that case, a
second kind of program translates the application program into
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instructions the Apple II understands. A compiler program
prepares a translated version of an application program for sub-
sequent use. Alternatively, an interpreter may translate an appli-
cation program each time it is used. One interpreter for the
BASIC programming language resides in part of the Apple II's
read-only memory; others share read/write memory with the
application program.

Application programs, compilers, and interpreters usually rely
on the existence of another kind of program, called the operating
system, to take care of fundamental communication with devices
like the keyboard, display screen, disk drive, and printer. An
application program can then delegate simple tasks —such as
displaying each character of a message on the screen —without
worrying about how they’re done.

The principal operating system for the Apple II is called Pro-
DOS. The Pascal operating system, which must be used with
application programs written in the Pascal language, is also pop-
ular. Many of the application programs written for the Apple II,
Apple II Plus, and Apple Ile computers use the original Apple
operating system, called DOS 8.3 (Disk Operating System version
3.3) or its predecessor, DOS 3.2. Gradually, most of those applica-
tion programs are being converted to use ProDOS.

Part of the programming needed by the BASIC interpreter
and the operating system resides permanently in read-only
memory. It is called the Machine Language Monitor. Chapter 14
describes the Machine Language Monitor in more detail.
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You may never write a program yourself, but instead only use
programs from the pool of software available for the Apple II.
This chapter provides general instructions for starting up an
existing program, but it does not replace the specific instructions
that come with the program. There is no way this book could
adequately explain the operating procedures for even the most
popular programs, let alone all of the programs now available for
the Apple II. Once started, however, a well-designed program
displays enough specific instructions to get you going, and for
details you can consult the program’s manual or check with
someone who already knows the program thoroughly.

STARTING THE APPLE I

Starting most Apple II systems requires turning on two power
switches. If your Apple II has disk drives, you also need to put a
disk into one of them. The program on the disk you insert is
started automatically. If your Apple II has no disk drives, you
must start a program from cassette tape instead. The following
sections explain how to start up in more detail.

Switching On the Display Screen
If your Apple II uses a television set as a display screen, you

must set it for computer reception and switch it on as shown in
Figure 2-1. Locate the slide switch hanging from the TV antenna

23
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Figure 2-1. Setting a TV for computer reception

terminals and set it on the GAME or COMPUTER setting. Select
the channel specified by the RF modulator instructions (usually
channel 33). If you don’t know which channel to use, ask someone
else who uses the system or a dealer who sells the RF modulator.
Switch on the TV and turn the volume all the way down. The
Apple II uses only the television’s picture, not its speaker.

A video monitor is even easier to use. There is no antenna
switch to set or channel selector to tune. Just switch the monitor
on, and if it has a volume control, turn it all the way down as
Figure 2-2 illustrates.

Inserting a Start-Up Disk

Before starting an Apple II that has disk drives, you need to
insert a program disk (see Figure 2-3). Program disks are also
called start-up disks because you use them to start up the Apple
II. Start-up disks always contain an operating system such as
ProDOS and at least one application program. One start-up disk,
the ProDOS User’s Disk, comes with the Apple Disk II and Duo-
disk drives. It contains programs that help you organize disks
that use the ProDOS operating system. Another start-up disk, the
DOS 3.3 System Master disk, formerly came with Disk II drives
and can now be purchased separately. You can purchase a wide
variety of programs on other start-up disks.

The start-up disk goes into the drive whose cable is attached to
slot 6 inside the Apple II console. If there are two drives attached
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Figure 2-2. Switching on a video monitor

to that accessory card, use the one attached to the accessory card
socket labeled Drive 1.

In order to insert a disk in the drive, you must open the disk
drive door by lifting the flap in the center of the drive. If there is

Figure 2-3. Inserting a disk in drive 1
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already a disk in the drive, grasp it with your thumb and forefin-
ger and pull it straight out. Be careful not to bend it as you pull it
out. Do not touch the shiny inner surface through any of the
cutouts in the protective outer jacket. Place the disk in a disk
envelope and set it aside.

Hold the disk you want to insert so the label is face up. Gently
slide the disk straight into the drive, taking care not to bend it.
Push the disk all the way in. If it meets any resistance, stop.
Remove it, check for obstructions, and try again. If it still sticks,
try another disk. If that sticks too, there may be something
wrong inside the drive, and you should have it checked.

When you have inserted the disk, slowly push down the drive
door. If the door will only go down a fraction of an inch, the disk
is not in far enough.

Switching On the Apple Il Console

Locate the power switch on the rear of the Apple II, next to
where the power cord plugs into the computer. Turn the switch
on (Figure 2-4). You should hear a beep from inside the Apple II.
The power lamp on the keyboard will now be on.

If you did not hear a beep, turn the switch off, then on again. If
you still do not hear anything, turn the power off. Was the power
lamp lit? If not, unplug the Apple II and plug in a lamp or a

Figure 2-4. Switching on the Apple II console
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radio to see if the wall outlet has power. If in doubt, get help from
someone with more experience. You can ruin parts of the com-
puter by ignorantly poking around inside it.

After Switching On the Console

Immediately after switching on the Apple II console, you see
the message Apple ][ displayed in the middle of the screen. On
an enhanced Apple Ile, the message Apple Ile appears instead. If
your computer has no disk drives, a square right bracket (]) also
appears at the left edge of the screen.

If your Apple II has disk drives, the message on the screen is
accompanied by chattering sounds from inside drive 1. The “disk
use” light on the Disk II or Duodisk begins to glow. Within a
couple of seconds, the disk drive settles down to a smooth whirr
as the computer reads the operating system from the disk. This is
called loading or booting the operating system.

What happens next depends on which operating system the
start-up disk uses. With the ProDOS operating system, the Apple
][ (or Apple Ile) message disappears about five seconds after start-
up. Another message appears in the middle of the screen —
something like PRODOS 1.1.1 18-SEP-84 —and a copyright
notice appears at the bottom of the screen. About five seconds
later, those messages disappear and a square bracket (]) appears
for a few seconds in the upper-left corner of the screen.

With the DOS 3.3 operating system, the Apple ][ (or Apple 1le)
message disappears about five seconds after startup. A square
bracket (]) appears for a few seconds in the lower-left corner.

With the Pascal operating system, the Apple ][ (or Apple I1e)
message disappears about four seconds after startup. The screen
fills with at-sign symbols (@) for an instant and then goes blank.
A small square or rectangle may be displayed in the upper-left
corner of the screen. If your Apple II has more than one drive, it
may chatter and whirr briefly.

Usually within 45 seconds of startup the screen assumes the
standard look for the application program you are starting. You
can begin using the program according to its displayed or pub-
lished instructions.

If the disk drive spins for several minutes with no change in
the screen display, there is something wrong with the disk or the
drive. Endless spinning usually means there is no disk in the
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drive or the drive door is not closed all the way. It’s also possible
the disk you inserted is upside down, blank, or not an Apple II
disk. If the message *** UNABLE TO LOAD PRODOS #*x
appears on the screen, the disk you inserted is not a start-up disk.
Try starting up again (or restart as described in the next section).
Should a second start-up attempt fail, try another disk. If differ-
ent disks fail repeatedly, there may be a problem with the disk
drive, and you will need to have it serviced. Failure of just one
disk indicates a damaged disk; in this case, use another copy.

Restarting With the Power On

On an Apple Ile, you can restart the program you are using or
start a different program from the keyboard. Simply insert the
disk that contains the program you want to start and then hold
down the OPEN APPLE, CONTROL, and RESET keys all at the same
time. Neither the Apple II Plus nor the original Apple II has an
OPEN APPLE key, so you must switch the console power off and
back on instead.

Warning: Do not restart the Apple II indiseriminately. Most
programs have standard procedures for quitting. If you bypass
them by restarting or by switching the computer off, you risk
losing everything you did during the current session with the
program. Restart a program or start another program only after
quitting the current program normally.

USING PROGRAMS

Using almost any Apple II program involves some typing. You
may not have to type whole paragraphs, but you will have to type
some isolated letters or numbers and a few words. There are
programs that let you use a mouse to reduce the amount of typing
you must do. But even in those programs you must still do some
typing, so you need to be familiar with the Apple II keyboard.

The Cursor

A special symbol, called the cursor, marks the location where
your next typing will appear on the screen. In many programs
the cursor is a blinking underline, but it can also be a blinking



Getting Started / 29

Underline
(blinking)

Solid square and rectangle
(steady)

R

Checked square
(blinking)

Figure 2-5. Standard cursor designs

vertical line, a blinking checked square, or a steady solid square
or rectangle (see Figure 2-5).

The Keyboard

Most of the Apple IT’s keys are the same as the ones on a type-
writer, but there are some special keys. Their functions vary from
one program to the next. See Table 2-1 for a list of special keys
and their most common functions.

Typing Pittalls

As you type entries on your Apple II, you will discover that it
takes everything you say literally. There are a number of typing
pitfalls to trip up the unwary program user.

Many typists do not distinguish between the number 0 and the
letter O or the number 1 and the lowercase letter 1. A computer
program cannot resolve this ambiguity. You must be very careful
to type a numeral when you mean a numeral. To help you
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Table 2-1. Special Key Uses

Keycap Book’s Use
Apple I1e | Other Models | Notation
ESC ESC ESC ESC stands for escape. When

you work with several levels
of menus, ESC usually re-
turns you to the previous

menu.
TAB (Not TAB Advances the cursor to the
available) next tab, advances to the

next entry on the screen, or
does nothing.

CONTROL CTRL CONTROL | When used with certain
other keys, CONTROL
changes the effect of the
other key. Hold CONTROL
down while you press and
release another key.

SHIFT SHIFT SHIFT Use like the shift keys on a
typewriter to produce capi-
tal letters or the symbols at
the tops of the numeral and
punctuation keys. On most
Apple II Plus and standard
Apple II models, SHIFT has
no effect on letters, since
they are always capitals.

CAPS (Not CAPS LOCK | Locks the keyboard so it
LOCK available) generates capital letters with-
out using a SHIFT key. Af-
fects only the 26 letters of
the alphabet.

(Not REPT REPT Hold REPT down while you

needed) press another key to make
the other key repeat.

DELETE (Not DELETE | With some programs,

available) DELETE removes the char-

acter to the left of the cur-
sor. Otherwise, it displays a
white square.
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Keycap

Book’s

Apple Ile

Other Models

Notation

Use

RETURN

RETURN

RETURN

Signifies the end of an en-
try. Most programs do not
accept an entry until you
press RETURN.

Usually moves the cursor
left, like the backspace key
on a typewriter. With some
programs, it may also delete
as it moves.

Usually moves the cursor
right, as a reverse-back-
space key would on a type-
writer.

(Not
available)

With some programs, allows
you to move down the list of
options in a menu. Has var-
ious other uses.

(Not
available)

With some programs, allows
you to move up the list of
options in a menu. Has var-
ious other uses.

RESET

RESET

RESET

On an Apple Ile or Apple II
Plus, RESET has no effect
when pressed alone, but
CONTROL-RESET halts the
program with a loss of data
likely. On an Apple Ile,
CONTROL-OPEN APPLE-RESET
restarts the computer as if
you switched the power off
and on. On a standard Apple
II, RESET alone halts the
program with a loss of data
likely.

(Not
available)

OPEN APPLE]

Has various uses. CONTROL-
OPEN APPLE-RESET restarts
the computer as if you
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Table 2-1. Special Key Uses (continued)

Keycap Book’s
Apple Ile | Other Models | Notation

Use

switched the power off and
on,

€ (Not SOLID Has various uses. CONTROL-
available) APPLE SOLID APPLE-RESET initiates
a series of diagnostic tests
lasting about one minute.

remember, the Apple II displays the zero with a slash through it.

On the Apple Ile you can type small letters as well as capitals.
However, some programs do not allow small letters in commands.
If you're not sure whether a program allows lowercase letters, go
ahead and try using some. If they don’t work, press the caprs LOCK
key and stick to uppercase.

The Apple IIe has two keys that generate a single quote (apos-
trophe). In most cases, program commands that use a single
quote require the conventional character, ’, which slants to the
right. The alternate single quote character, ¢, which slants to the
left, will not work.

There is a DELETE key on the Apple Ile, but with many pro-
grams it will not back over your entry. Instead, use the — key, as
described later in this chapter. :

Terminating Entries

Because the lengths of entries vary, the controlling program
usually will not accept an entry until you signify that you are
finished typing it. The RETURN key is the most common entry
terminator. If you type an entry and nothing happens, you proba-
bly need to press the RETURN key. There are entries that don’t
need a terminator, and even a few that use a terminator other
than RETURN, but such exceptions are well documented.

Combination Keystrokes

The sHIFT and CONTROL keys do nothing in and of themselves.
Instead, they change the effect of other keys. To use one of these
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keys, you press it, hold it down, and press another key. As an
obvious example, when you hold down the sHIFT key and press a
letter, the letter will be capitalized. This book denotes such com-
bination keystrokes by separating member keys with a hyphen.
For example, CONTROL-X means “press the CONTROL and x keys
simultaneously.”

Automatic Key Repeat

You may have discovered that when you hold down a key on the
Apple Ile, it repeats automatically. This feature works with all
keys except OPEN APPLE, SOLID APPLE, and RESET.

Earlier models of the Apple II do not have the automatic key
repeat feature. Instead, they have a REPT key. To make a key
repeat, hold down the key and then press the REPT key. Release
the REPT key and the repeating stops.

STARTING PROGRAMS FROM DISK

Some disk software starts itself. As described earlier in this
chapter, you need only insert the disk in drive 1, close the drive
door, and turn on the computer. For example, the ProDOS User’s
Disk contains a self-starting program (described in Chapter 3)
that helps you organize ProDOS disks.

Not all programs are self-starting, however. The DOS 3.3 Sys-
tem Master disk, for example, contains several programs (de-
scribed in Chapter 4) that help you organize DOS 8.8 disks. You
must start such programs by typing commands at the keyboard.

The Command Prompt

Soon after starting an Apple II with a disk in drive 1 that lacks
a self-starting program, you see the cursor near the left edge of
the display screen. Next to the cursor is a special character,
called the command prompt or prompt. It may be a square
bracket (]), an angle bracket (), or an asterisk. The Apple Il is a
multilingual computer, and the shape of the command prompt
indicates in which language it expects instructions.

The ] and > command prompts signify that the Apple II is
ready to receive BASIC commands. There are two different
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prompt characters because some Apple II models have two dif-
ferent versions of BASIC, called Integer BASIC and Applesoft.
Integer BASIC uses the > command prompt and Applesoft uses
the ] prompt. It turns out that both versions use the same com-
mands for starting programs manually.

On early models of the Apple II the first command prompt you
see is an asterisk (*). The asterisk is the command prompt for the
Apple II Machine Language Monitor. In this case, you must
switch control of the Apple II to BASIC by entering CONTROL-B
(press the CONTROL and B keys in unison, then press the RETURN
key).

Loading the Operating System

All Apple IIe and Apple II Plus computers —and many orig-
inal Apple II computers —load the operating system automati-
cally from the disk in drive 1 when you switch on the computer.
If your Apple II does not automatically load DOS, or if you are
unsure whether it has been loaded, you can load it manually.

To manually load an operating system, first determine which
operating system your program uses. Next, select a disk that con-
tains the right operating system, such as the ProDOS User’s Disk
or the DOS 3.8 System Master disk. Then put the selected disk in
drive 1 and close the drive door. Now see which command
prompt (], >, or *) is displayed. If the command prompt is Jor >,
type PR#6 and then press the RETURN key. If the command
prompt is an *, type a 6, then press CONTROL-P, and finally press
the RETURN key.

The “in use” lamp on the disk drive will light and you will hear
noises from inside the drive. The operating system is being copied
into the Apple II's memory. If you put the disk into the wrong
drive, take it out and insert it in the one with its lamp lit. Soon a
message appears on the display sereen, telling you which opera-
ting system has been loaded.

Program Names

Every program on a disk has a name. You need to know the
name in order to start the program manually. The name of a
program that uses the DOS 8.3 operating system must be
between 1 and 30 characters long, including blank spaces. It
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must begin with a letter, but the rest of the name can be any
character except a comma. Chapter 4 explains how to display a
list of all the program names on a DOS 3.3 disk.

A ProDOS program name starts with a letter. After that, it
may contain any combination of letters, numerals, and periods.
However, a simple name cannot be more than 15 characters long.
With ProDOS, a program can be referred to by a compound
name that is made up of several simple names separated by
slashes (/). Chapter 3 explains how to display a list of all the pro-
gram names on a ProDOS disk.

Starting a BASIC Program

To start a BASIC program, type the command RUN, a blank
space, and the name of the program you want to start, like this:

RUN FILEM

After you press the RETURN key, the command above will start
the program named FILEM. Chapter 4 explains how to use the
FILEM program and several other programs on the DOS 3.3
System Master disk. For instructions on using another program,
consult its manual.

If the program doesn’t start and you get the message FILE
NOT FOUND, it means you misspelled the program name, mis-
counted the number of spaces in it, used the wrong program
name altogether, used the wrong disk, or put the disk in the
wrong drive.

If the message LANGUAGE NOT AVAILABLE appears,
then you must manually switch the Apple II to the other version
of BASIC. Remember, the command prompt at the left edge of
the screen tells you which version of BASIC the Apple II is cur-
rently using. A square bracket (]) means Applesoft, and an angle
bracket (>) means Integer BASIC. To switch from Applesoft to
Integer BASIC, type the command INT and press the RETURN
key. Typing the command FP will switch from Integer BASIC to
Applesoft. On some models of the Apple II, a disk drive will come
to life when you use the FP or INT commands. If the message
LANGUAGE NOT AVAILABLE appears again, insert a DOS
3.3 System Master disk and type the command again. (There are
some Apple II models that have only Applesoft, and some that
have only Integer BASIC.)
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Starting a Machine Language Program

Some programs are written in the Apple II's machine lan-
guage, or in assembly language, which is essentially the same
thing. To start one of these programs, use the BASIC command
BRUN, like this:

BRUN FID

After you press the RETURN key, the command above will start
the program named FID. The FID program is described in
Chapter 4. For instructions on using another program, consult its
manual.

If the program doesn’t start and you get the message FILE
NOT FOUND, it means you misspelled the program name, mis-
counted the number of spaces in it, used the wrong program
name altogether, used the wrong disk, or put the disk in the
wrong drive.

Specifying the Drive

If your Apple II has more than one disk drive, you can start a
program from any drive you want. Be aware, however, that some
programs are designed to work only in a certain drive. Starting a
program in any drive does not guarantee it will work there;
check the program’s manual for details.

On an Apple II with a pair of disk drives, each drive is identi-
fied by number, 1 or 2. To designate a specific drive with the
RUN or BRUN command, append a comma, the letter D, and
the drive number. The following example specifies a file called
COPYA on drive 2:

RUN COPYA,D2

To designate a specific drive on an Apple II with more than
two drives, you must state the slot number of the accessory card
to which the drive is attached. Append a comma, the letter S, and
the slot number, like this:

RUN MASTER,S3

Once you issue a command with an explicit drive or slot
number, that drive or slot will be used until another command
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specifies another drive or slot number. Turning off the Apple II
or reloading the operating system resets the slot to 6 and the
drive to 1.

You can combine slot and drive specifications. Here is an
example:

BRUN FID,S6,D2

Caution: Use only drive and slot numbers that actually have
drives attached. If you specify a nonexistent or vacant slot or
drive, the computer may lock up, forcing you to reset or restart it.

Earlier Versions of DOS 3.3

DOS 3.3 was first released in August 1980. Programs written
before that were distributed on disks for use with an earlier ver-
sion, such as DOS 3.2.1, DOS 3.2, or some lower number. The
chief difference between DOS 3.3 and earlier versions is in the
number of sectors into which the disks are divided. DOS 3.8 uses
16-sector disks, but earlier versions used 13-sector disks. If you
try to use a 13-sector disk with DOS 3.3, the message UNABLE
TO READ/WRITE appears on the display screen.

In order to use a 13-sector disk with DOS 8.3, you must follow a
slightly more complicated procedure than the one outlined above.
After loading DOS 3.3, either automatically or manually, you
must run the Applesoft program named START13 or the machine
language program named BOOT13. Both programs are on the
DOS 3.3 System Master disk. The disk drive goes to work. After
a few seconds a message appears, asking which slot you wish to
use for your 13-sector disk. Before responding, put the disk that
was prepared by the earlier version of DOS (DOS 8.2.1, DOS 3.2,
and so on) into drive 1. Then type the drive’s slot number and
press the RETURN key. After the disk drive stops, you can start
your program with the RUN or BRUN command, as appropriate.

STARTING PROGRAMS FROM CASSETTE

If your Apple II has no disk drives, you can start programs
manually from cassette tapes instead. This section only presents
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general instructions for getting a program started from cassette.
For information on how to use the program once it is started, you
must consult the program’s manual or someone who already
knows how to use it.

When you turn on an Apple II that has no disk drives, you hear
it beep and immediately see the cursor near the left edge of the
display screen. Next to the cursor is the command prompt, either
], >, or *. Remember, ] and > are command prompts for Apple-
soft and Integer BASIC, and * is the command prompt for the
Machine Language Monitor.

Adjusting the Playback Volume

Before a cassette recorder will work properly with an Apple 11,
you must set its volume control. If the volume is too low or too
high, the information on the tape will be distorted and the Apple
IT will not be able to understand it.

Trial and error is the only method for determining what
volume level is correct for your tape recorder. Here is the general
procedure. First, you set the volume control very low and try to
transfer a program from cassette to the Apple II's memory. If the
low setting does not work, you set the volume a little higher and
try again. You keep adjusting the volume upward until the pro-
gram is successfully transferred.

You can use any of the tapes that came with the Apple II to set
the recorder volume. If the command prompt is a square bracket
(1), try the cassette labeled COLOR TESTSOFT. If the command
prompt is an angle bracket (), try the tape labeled COLOR TEST.
Put the cassette into the recorder. Be sure that the program label
faces up. Then for each position of the volume control, perform
the following steps:

1. Rewind the tape completely.

2. Type the word LOAD at the keyboard.

3. Press the PLAY button on the cassette recorder to start the
tape.

4. Press the RETURN key.
When you press the RETURN key, the cursor disappears. After

15 or 20 seconds you can analyze your success.
If you get the message TSYNTAX ERROR or 7***SYNTAX
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ERR, do not adjust the volume, just go back to step 1 and try
again. If this keeps happening, try cleaning the cassette recorder
heads, or use a different tape.

If nothing happens, or if the message TERR or ?***MEM
FULL ERR appears, reset the computer by pressing CONTROL-
RESET. If doing this makes the * command prompt appear, re-
start BASIC by pressing first CONTROL-B and then the RETURN
key. Next, set the tape recorder volume a little higher and try
again.

If you hear a beep and no message appears, things are going
well. The Apple II has found the beginning of the program on the
tape and is transferring it. After about 15 more seconds (depend-
ing on the length of the program on the tape) you will hear
another beep, and the command prompt and cursor will reappear
on the screen. The program has been successfully transferred.
You can now stop the tape by depressing the STOP button on the
tape recorder. Make a note of the volume setting so you don’t have
to repeat this procedure after using the recorder away from the
Apple II.

Starting a BASIC Program

Before you start a BASIC program from cassette, the Apple II
must be ready for the correct version of BASIC. To switch from
Applesoft to Integer BASIC, type the command INT and press
the RETURN key. Typing the command FP will switch from Inte-
ger BASIC to Applesoft.

On some models of the Apple II, Integer BASIC is not avail-
able. If you have no disk drives and the Applesoft command
prompt character appears when you first switch on the console,
your machine does not have Integer BASIC. There are also some
Apple II Plus machines with disk drives that have only Applesoft.

With some standard Apple II machines, Integer BASIC is
always available, but you must get Applesoft from cassette. If
your machine is one of those, find the tape labeled APPLESOFT
II. Put it in the recorder and rewind it all the way. Type the word
LOAD, but before you press the RETURN key, press the PLAY
button on the cassette recorder to start the tape moving. Then
press the RETURN key, and soon you will hear the Apple II beep.
In about two minutes, the computer will beep again, and the
Applesoft command prompt (]) will appear. Stop the tape.
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With the proper version of BASIC selected, these are the steps
for starting a program from cassette:

1. Position the tape to the beginning of the program. This will
usually be the beginning of the tape, in which case you must
rewind the tape completely. If the program you want is not
the first program on a cassette, you must go through these
steps for each program that precedes it on the tape. Repeat
the following steps for each extra program you must pass
over.

2. Type the word LOAD at the keyboard.

3. Press the PLAY button on the cassette recorder to start the
tape.

4. Press the RETURN key. The cursor disappears.

5. After a few seconds, the Apple II beeps to signal that it has
started to transfer the program into the Apple II's memory.

6. Some time later, the Apple II beeps again, signaling that it
has finished the transfer. Use the STOP button on the tape
recorder to stop the tape.

7. Type the word RUN, press the RETURN key, and the program
begins.

If you hear no beeps or if you get any error messages during
steps 5 and 6, recheck the volume control adjustments according
to the directions given earlier in this chapter. If you still have
problems, the cassette you are using is probably defective and you
will have to replace it.

USING A PRINTER

In spite of the diversity of printer features, operating one
printer is much the same as operating another. There are varia-
tions in the way you feed paper into the printer or install a new
ribbon, but most of the differences show up only if you program
the printer. As long as you stick to existing programs, you need
only make sure your printer is listed among those supported by a
program you want to use. This chapter only addresses the operat-
ing procedures that apply to all printers. For specific details on
your printer, refer to its manual.
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The Printer Controls

Your printer probably has an on/off switch, some buttons for
manual control, and several status lamps grouped together in a
control panel (see Figure 2-6). The on/off switch may be on the
side or at the back of the printer. There may be secondary control
switches and levers located inside the printer. Table 2-2 lists the
most common printer controls and status lamps.

Many printers know how far the current line is from the bot-
tom of the page and will eject the paper at the press of a button.
At the end of a page printed on continuous paper, the printer
automatically advances to the top of the next page. For this fea-
ture to work properly, you must align the paper before you turn
the printer on, thereby giving the printer a place from which to
start reckoning the page length. Some printers have a button you
can push while the printer is on to reestablish the top of a page at
the current line.

Figure 2-6. A typical printer control panel
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Table 2-2. Common Printer Controls and Status Lamps

Switches and Buttons Function

ON/OFF

Turns the printer on and off

SELECT Suspends/resumes printing
FORM FEED Advances paper to next page
LINE FEED Advances paper one line
CLEAR Resets printer after error
OVERRIDE Finishes printing last page

Status Lamp

Meaning (when lit)

Power Power on

Ready Printer ready to print

Select Permits printing to proceed

Paper Out Almost out of paper

Alarm Ribbon out or broken, or printer error

Your printer may have a switch labeled AUTO LINE FEED or
LOCAL LINE FEED. The switch might be on the front panel or
it might be inside; normally it should be set in the off position.

Preparing for Printing

The first step in getting the printer ready to print is to attach
it to the computer via a serial or parallel accessory card. Then
you must select the right paper and load it into the printer. Use
continuous forms for uninterrupted printing, multiple-part for
carbon copies, label stock for mailings, and so forth. If your
printer accepts single-sheet stationery, you can use it for printing
letters or other documents one page at a time. Make sure the
paper is aligned vertically and horizontally and that its path in
and out of the printer is unrestricted.

Next check the ribbon, and if your printer has interchangeable
type elements (called daisy wheels or thimbles), make sure the
correct one is securely installed. Set any print density or form
thickness controls to accommodate the type of paper you are
using.

Lastly, close all the printer covers and guards. An open cover
will activate an interlock switch, which will temporarily disable
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the printer. Switch the printer on and set the SELECT or
ONLINE switch if there is one. The READY and SELECT status
lights must be lit for the printer to work.

RESETTING THE APPLE Il

You can interrupt an Apple II program by pressing CONTROL-
RESET. On standard Apple II machines, pressing RESET alone
(without CTRL) will work. However, this feature is of little
practical use, because you usually cannot resume a program
from where you left off. If you use the RESET key, you may have
to redo any work you did since you started the program. You can
even ruin a disk by using the RESET key while the drive it’s in is
in use.

Accidental Reset

On Apple II Plus and standard Apple II keyboards, the RESET
key is located very near the RETURN key. It's all too easy to hit

Figure 2-7 Guarding against accidental reset on a standard Apple II
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RESET when you meant to hit RETURN . This is not a big problem
on an Apple II Plus or Apple Ile, since you must press the CON-
TROL key along with the RESET key for anything to happen. The
danger is further minimized on an Apple Ile, since its RESET key
is also recessed and moved away from the other keys. But there is
a constant danger of accidental reset on an original Apple II. You
can reduce the chance of an accidental reset on an original Apple
II keyboard by carefully prying off the plastic key top, leaving
just the shaft of the key switch available (see Figure 2-7).



Organizing ProDOS
Disks 3

The STARTUP program on the ProDOS User’s Disk lets you
work on disks and the program and data files they contain with-
out memorizing and typing commands. Instead, you choose
options from displayed menus. From the STARTUP program,
you can do the following:

- Identify disk contents.

- Prepare a new disk for use.

- Erase a disk.

+ Duplicate a disk.

- Copy program and data files between disks.

- Remove selected program and data files from a disk.

- Rename selected program and data files.

- Rename a disk.

- Lock selected program and data files against change or re-
moval.

- Unlock selected program and data files for change or re-
moval.

- Convert disks from ProDOS to DOS 3.3 and vice versa.
- Compare two files or two disks.
- Determine what accessory cards are installed in which slots.

45



46 |/ Apple ll User's Guide

PRODOS DISK ORGANIZATION

Before diving into the STARTUP program, you should under-
stand how information is organized on a ProDOS disk. A single
disk can store a large amount of information. Rarely is all this
storage space used for one purpose, however. Several small, inde-
pendent parcels of information usually coexist on a single disk.
Every operating system has a scheme for keeping track of all the
separate parcels of information.

Files

The ProDOS operating system treats each disk as a filing
cabinet and each parcel of information as a file in the filing
cabinet. In fact, parcels of information on a disk are called files.
A ProDOS file may contain a program, a collection of data, or
even other files.

Most data files are automatically created by programs as
needed. Program files are created by the people who write the
programs. Until you start writing your own programs, you will
have little occasion to create a program file or data file yourself.

Directories

A file that contains other files is called a directory file, or
simply a directory. If you think of a disk as a filing cabinet, you
might think of a directory as a drawer in the filing cabinet —that
is, as the drawer itself, not what may be in the drawer. Every
disk has at least one directory, called the volume directory. 1t is
the main directory for the whole disk and contains as many as 51
other program files, data files, or directories. ProDOS creates a
volume directory automatically when you first prepare a disk for
use, as described later in this chapter.

Any directory in the volume directory can contain other direc-
tories, and these directories can contain other directories, and so
on. It’s as if a filing cabinet could have drawers inside of drawers
inside of drawers. You can theoretically have up to 64 directory
levels on a single disk, although it’s hard to use more than half a
dozen. You can create subdirectories with the ProDOS User’s
Disk STARTUP program as described later in this chapter. Fig-
ure 3-1 diagrams a typical directory setup on a disk.
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STUDIO Second-Level Third-Level
(Volume Directory) Directories and Files Directories and Files
( N [ /j/( LEADING )
ACTORS SUPPORTING
1~ CHARACTER
| | LEADING
ACTRESSES SUPPORTING
~ CHARACTER
PRODOS LT SCIENCE FICTION
BASIC SYSTEM — COMEDY
| DIRECTORS é
STARTUP ] QL DRAMA
PRODUCER ™~ WESTERN
ENTRY [ [-MAKEUP
PRINT N~ COSTUMES
N[ KEY GRIPS
\\\WRITERS
\COMPOSERS
|| MEN
STUNT =11 woMmen
\ |1 TRAINERS
ANIMAL e il I} ACTORS
SPECIAL EFFECTS
PHOTOGRAPHERS
\w J J )

Figure 3-1. Directories on a hypothetical disk (64 directory levels allowed)

Unlike the volume directory, subdirectories have no specific
limit on the number of files they contain. The only limit is the
amount of space still available on the disk. Imagine a file drawer
that can grow to the size of the filing cabinet but no larger.
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Names

Each ProDOS file and directory has a name so you can identify
the different files and directories on a disk. File names are
assigned when files are created. Programs generally assign
names to the data files they create, and programmers assign
names to the programs they write. You must make up names for
directories yourself, including the volume directory on every new
disk you prepare. The STARTUP program tells you when you
must assign a file name.

The rules for composing file and directory names are simple.
Every name must start with a letter. After that, you can use any
combination of letters, digits, and periods. However, a name can-
not be more than 15 characters long. Files and subdirectories in
the same directory must have different names, although files and
subdirectories on different disks or in different directories can
have the same name. You can use any name that conforms to the
rules, but a name that reminds you of what the file or directory
contains works best in the long run.

Paths

When you want to get at a file in a subdirectory, you must speec-
ify the path to it. You do this by stating the directories that Pro-
DOS must traverse, starting with the volume directory, in order
to find the file you want. In Figure 3-1, for example, the path to
file LEADING in the third level starts at volume directory
STUDIO, goes through directory PRODUCER, then through
directory ACTORS, and finally to the file LEADING.

To specify a path, you type a slash, the volume directory name,
another slash, the next directory name, and so on, listing each
directory name with a slash in front of it and ending with the
name of the file you want. The result is called a pathname. The
pathname for the example cited in the previous paragraph is
/STUDIO/PRODUCER/ACTORS/LEADING.

The Prefix and Partial Pathnames

Typing pathnames can be a tedious proposition, especially if
you're using files buried several directory levels below the volume
directory. ProDOS provides a shortcut to repeatedly typing in all
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or part of a pathname. It allows you to define a prefix and after
that to type only partial pathnames. To every partial pathname
you type, ProDOS automatically adds the prefix you defined. The
result, prefix plus partial pathname, is the complete pathname.

In Figure 3-1, for example, if the prefix were /STUDIO/PRO-
DUCER/, you could type the partial pathname COSTUMES for
the file /STUDIO/PRODUCER/COSTUMES, and DIRECTORS/
DRAMA instead of the full pathname /STUDIO/PRODUCER/
DIRECTORS/DRAMA.

STARTING THE STARTUP PROGRAM

Now that you understand how ProDOS organizes information
on disks, you can use the STARTUP program on the ProDOS
User’s Disk to do all the tasks listed at the beginning of this chap-
ter and more.

To start the STARTUP program when the Apple II is on,
insert the ProDOS User’s Disk and restart the computer by
pressing CONTROL-OPEN APPLE-RESET. If the Apple II is off,
insert the disk, switch on the display (TV or monitor), and switch
on the computer. As usual, the message Apple ][ or Apple Ile
appears on the screen immediately, followed in about five seconds
by ProDOS version and copyright information.

Four or five seconds after the ProDOS version-number mes-
sage appears, the screen goes blank again. Seven or eight seconds
after that (about thirteen seconds after switching on or restarting
the Apple II), the screen displays the Startup Menu, shown in
Figure 3-2.

General Instructions

The Startup Menu lists six options. Two of the options, F and C,
lead to other menus of more options, all of which do something
different with a disk or disk files. The Startup Menu options ?, S,
T, and B do not directly affect disks or disk files.

In spite of its diversity, the STARTUP program uses fairly
consistent procedures. You only have to learn once how to choose
from a menu, get on-screen help, change menu levels, and type
entries. Let’s take a look at how you do those things before inves-
tigating the menu options.
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PRODOS USER'S DISK

COPYRIGHT APPLE COMPUTER, INC. 1983

* % % % *
* % ok ¥ *

khkkkkkhkkhhhkhkhhhhkhhkkkhkhkhkhhkkhkkhkkkkkk
YOUR OPTIONS ARE:

? - TUTOR: PRODOS EXPLANATION

F - PRODOS FILER (UTILITIES)

C - DOS <=> PRODOS CONVERSION

S - DISPLAY SLOT ASSIGNMENTS

T - DISPLAY/SET TIME

B - APPLESOFT BASIC

PLEASE SELECT ONE OF THE ABOVE ¥

Figure 3-2. The Startup Menu

CHOOSING A MENU OPTION Every menu option is keyed by a
letter or by a question mark. To choose an option, you type its key
letter but do not press RETURN.

ESC TO PREVIOUS MENU Many menu requests invoke other
menus; however, during most phases of the STARTUP program
you can return to the previous menu by pressing the ESC key.
This allows you to cancel a menu choice before any irreversible
action occurs, in case you make a wrong choice or change your
mind. In the upper-right portion of the screen, the program
sometimes displays the effect of pressing the ESC key.
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TYPING ENTRIES For some menu options, you have to type the
name of a file, path, directory, and so on. The ProDOS User’s
Disk STARTUP program has a standard procedure for request-
ing such information from you. First it prompts you with a brief
message, such as PATHNAME:. Then it displays some blank
spaces enclosed in parentheses, showing you how many charac-
ters you can type and where they will appear on the screen. A
cursor in the form of a blinking checkerboard marks the spot
where the next character you type will appear. As you type, the
characters appear between the parentheses and the cursor moves
to the right. Figure 3-3 shows a typical entry in progress.

hhdkhkhkhhhkhkdhhkhkhhkkhkhkhkkhhkhkhkhkkhkhkhhkhhkkkkkk

* *
* RENAME A VOLUME *
* *

kkhdhhkdhkhkhkkkhkhkhkhkhkhkkhhhkkhkkkkhkdkkkhkhkkkhkkkkkk

-—RENAME--
THE VOLUME IN sLOT: 6
DRIVE: 1

NEW VOLUME NAME: (/LETTERS.85# )

-=-PRESS <RET> TO ACCEPT:<ESC> TO EXIT--

Figure 3-3. A typical keyboard-entry scenario
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While typing, you can use the — and — keys to move the cursor
back and forth. In some cases, pressing ESC restores the original
entry line.

Sometimes the program displays the existing value of an entry,
or a standard value for an entry, between the parentheses. You
can accept the proposed entry by just pressing the RETURN key,
or you can change or replace the proposal by typing another
response before pressing RETURN.

ON-SCREEN HELP FROM THE TUTOR The main menu and several
other menus in the ProDOS User’s Disk STARTUP program
contain a “tutor” option, which you choose by typing a question
mark. The tutor option displays several paragraphs that explain
the program features and options available from the menu cur-
rently displayed.

THE PRODOS FILER

Typing the letter F from the Startup Menu chooses the Pro-
DOS Filer Menu (Figure 3-4). This menu’s five options allow you
to read some explanatory text, work on individual files, work on
whole disks, change some of the the program’s standard responses,
or return to the Startup Menu.

Working on Individual Files

Typing the letter F from the ProDOS Filer Menu chooses the
File Commands Menu, which contains a tutor option and eight
commands for working on individual files (Figure 8-5). You can
copy, delete, lock, unlock, or rename one or more files at a time.
You can also list the files in a directory, compare two files, make
a new directory, or change the ProDOS prefix.

FILE NAMES AND PATHS IN THE PRODOS FILER As part of every
Filer Menu option, you must specify a pathname for one or two
files. Each pathname you type must conform to the normal Pro-
DOS rules described earlier in this chapter. The ProDOS prefix,
which is initially set to the name of the volume directory (that is,
the disk name), is added to the beginning of a pathname you type,
unless the pathname you type begins with a / character.
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: APPLE'S PRODOS SYSTEM UTILITIES :
: FILER VERSION 1.1 :
* *
* COPYRIGHT APPLE COMPUTER, 1983-84 «*
:**************************************:

? = TUTOR

F = FILE COMMANDS

V - VOLUME COMMANDS

D - CONFIGURATION DEFAULTS

Q - QUIT

PLEASE SELECT AN OPTION: i

Figure 3-4. The Filer Menu

You can always type an explicit pathname, but sometimes it is
more convenient to specify a group of files to be acted on at once.
The ProDOS Filer lets you do that by specifying an ambiguous
pathname, that is, a single name that can identify several files. To
specify an ambiguous pathname, you include the character = or ?
as a “wild card” that stands for any character or string of charac-
ters. For example, the simple pathname “PRODUCERS/=" spec-
ifies every file in directory PRODUCERS. As another example,
the name “PRODUCERS/A=" specifies all files in directory
PRODUCERS that have names starting with the letter A. Sim-
ilarly, the name “DIRECTORS/=N” specifies all files in directory
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(2 2232323222222 222222222 a2t R R R

* *
* FILE COMMANDS *
* *

L 2222 ]
? = TUTOR
L - LIST PRODOS DIRECTORY
C - COPY FILES
D - DELETE FILES
K - COMPARE FILES
A - ALTER WRITE-PROTECTION
R - RENAME FILES
M - MAKE DIRECTORY

P - SET PREFIX
SELECT AN OPTION OR <ESC>:

Figure 3-5. The File Commands Menu

DIRECTORS that have names ending with the letter N. Only one
wild card character is allowed in a pathname.

The ? wild card specifies an ambiguous pathname in the same
manner as the = wild card. If you use a = wild card, the program
acts without further approval on every file identified by the
ambiguous file name. If you use a ? wild card, the program gets
your approval before it acts on any file specified by the ambigu-
ous file name. It does this by displaying a file name and waiting
for your reponse. Type Y if you want the file acted on, N if you
want it skipped, or press ESC if you want to cancel the command
at that point and return to the File Command Menu.
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IDENTIFYING DISK CONTENTS Menu option L (List ProDOS Direc-
tory) lists all the files and subdirectories in one disk directory.
You must specify the pathname of the directory to be listed. For
example, typing the wild card = and pressing RETURN specifies
the directory named by the ProDOS prefix.

If there are more than 18 names to list, they are listed in pages,
with 18 names to a page. After displaying each page, the pro-
gram waits until you press the RETURN key before it begins the
next page.

Figure 3-6 shows a sample ProDOS directory listing. At the
top is the directory name. Following that is a list of file and

DIRECTORY:/USERS.DISK

NAME TYP BLOCKS MODIFIED
*PRODOS SYS 30 18-SEP-84
*BASIC.SYSTEM SYS 21 18=JUN-84
*FILER SYS 51 18-JUN-84
*CONVERT SYS 42 1-NOV-83
*STARTUP BAS 24 26-JUL-84
*MOIRE BAS 3 15-0CT-83
*HYPNOSIS BAS 3 15-0CT-83
*ANIMALS BAS 10 15-0CT-83

BLOCKS FREEE: 89 USED: 191

-=PRESS <RET> TO BEGIN: <ESC> TO EXIT--3

Figure 3-6. A sample ProDOS directory listing
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directory names, including the name, type, and size of each.
Table 3-1 identifies the file types used by the ProDOS operating
system. At the end of the listing is the amount of disk space used
and the amount available. All sizes are reported as a number of
blocks, each of which is 512 bytes.

COPYING FiLES With menu option C (Copy Files), you can copy
one or more files from one disk to another. You can also copy a
file from one directory to another directory on the same disk. You
must specify the source and destination pathnames in the usual
manner. Remember, the program prefixes the pathname you
type with the ProDOS prefix unless you type a / as the first
pathname character.

If the ProDOS Filer finds that you have specified the name of
an existing file for the destination, it asks whether you want to
delete the existing file and replace it with the source file.

If you are copying from one disk to another and using a single
drive, you will have to swap disks at least once for each file
copied. For a long file, you may have to swap more than once. No
swapping is required if you copy from a disk in one drive to a
disk in the other drive, or from one ProDOS directory to another
on the same disk.

DELETING FILES To delete one or more files and make the space
they occupy on the disk available for other files, choose option D
(Delete Files) from the File Commands Menu. You must specify a
pathname for the files you want to delete. Menu option D can also
delete a ProDOS subdirectory, but only if it is empty.

Table 3-1. ProDOS File Types

Abbreviation Type
DIR Directory
TXT Text or other data
BAS Applesoft program
VAR Applesoft variables
BIN Binary
REL Relocatable
$F » User defined (n = a number from 1 to 8)
SYS ProDOS system program or system file
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COMPARING FILES Menu option K (Compare Files) allows you
to compare two ProDOS files to see if their contents are identical.
You specify the pathnames. If the files match, the message
COMPARE COMPLETE appears. If the files do not match, the
message FILES DO NOT MATCH appears.

LOCKING AND UNLOCKING FILES Some programs, data files, or
ProDOS directories must be kept permanently. To protect such
files against accidental erasure, renaming, or change, ProDOS
supports file locking. To lock or unlock a file or ProDOS direc-
tory, choose option A (Alter Write-Protection) from the File
Commands Menu. Specify an explicit pathname for a single file
or directory, or an ambiguous pathname for a group of files and
directories. The ProDOS Filer displays the message LOCK
FILES?; type Y if you want the file or files to be locked, or N if
you want them to be unlocked.

RENAMING FILES You can change the name of any file or Pro-
DOS directory with menu option R (Rename Files). You specify
the current pathname and the new pathname. Both pathnames
must specify a file in the same directory, and the new pathname
cannot already be used by another file in the directory.

CREATING A PRODOS SUBDIRECTORY Menu option M (Make Direc-
tory) allows you to make a new subdirectory in any other di-
rectory. You must enter a pathname for the new directory.
Remember, the new subdirectory name is automatically prefixed
with the current ProDOS prefix.

SETTING THE PRODOS PREFIX The normal ProDOS prefix is the
name of the volume directory of the last disk you used. By choos-
ing option P (Set Prefix) from the File Commands Menu, you can
specify a new prefix. The current prefix is proposed as a basis
for the new prefix. You can edit the proposal with the — and —
keys before pressing RETURN to confirm the name.

Working on Entire Disks

Typing the letter V from the ProDOS Filer Menu chooses the
Volume Commands Menu, which contains a tutor option and
seven commands for working on whole disks (Figure 3-7). You



58 / Apple Il User's Guide

can format, copy, or rename a disk. You can also list the names of
the disks known to ProDOS, compare two disks, check for disk
defects, and review disk space allocation.

SPECIFYING THE DISK TO USE  As part of most volume commands,
you must specify slot and drive numbers for one or two disks. You
are asked first for a slot number and then for a drive number.
The slot you specify must have disk drives attached, and the drive
number must be 1 or 2. In addition, an Apple IIe with 128K of
RAM can use part of the memory for an electronic “disk drive;” it
has slot number 3 and drive number 2.

N Y 2 2 I I

* *
* VOLUME COMMANDS *
* *

KA A KA AR AR RRRRIKRRR RN Rk kkhhkkkkkkkkkkk

? = TUTOR

F = FORMAT A VOLUME

C - COPY A VOLUME

L = LIST VOLUMES

R - RENAME A VOLUME

D - DETECT BAD BLOCKS
B - BLOCK ALLOCATION
K = COMPARE VOLUMES

SELECT AN OPTION OR <ESC>: #

Figure 3-7. The Volume Commands Menu
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FORMATTING A DISK Before you can use a brand-new disk, you
must use option F (Format a Volume) from the Volume Com-
mands Menu to map the disk surface, check for defects, and set
up a blank volume directory. This initialization process is called
SJormatting. You can also format a used disk in order to erase it
completely.

Be careful when you specify the slot and drive numbers. If you
specify the wrong ones, you may accidentally format (and erase)
the wrong disk. As a safeguard, you must approve formatting if
the disk already has a recognizable ProDOS name.

You must specify a name for the volume directory on a newly
formatted disk. The name BLANK, followed by a couple of digits,
will be proposed. You can accept the proposal by pressing
RETURN or replace it by typing a name of your own choosing.

Formatting a 5 1/4-inch diskette takes about 20 seconds. Other
types of disk drives may take more or less time. While formatting
is in progress, the message FORMATTING appears alongside
the slot number on the sereen. When formatting is finished, the
message FORMAT COMPLETE appears near the bottom of the
screen.

DUPLICATING A DISK Option C (Copy a Volume) of the Volume
Command Menu is important because it can make backup copies
of your disks. Before choosing option C, get the original and
duplicate disks ready. First, cover the write-enable notch on the
original disk with a write-protect sticker. This simple precaution
may save you considerable grief if you make a mistake later in
the procedure. Choose any spare disk for the duplicate, even a
new, unformatted one. Duplicating a disk automatically formats
the duplicate disk just as menu option F does, completely erasing
the former contents of the duplicate disk before making the copy.

You must specify slot and drive numbers for the original and
duplicate disks. The duplicate disk can use the same drive as the
original disk, though the copy is made much faster if the disks
are placed in separate drives.

At this point the program tells you to place the original and
duplicate disks in their respective drives. If both disks share the
same drive, the copy utility asks you to insert the original disk
and then remove the original disk and insert the duplicate disk.

Before the duplication begins, you must specify a name for the
volume directory on the duplicate disk; the name of the original
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disk is proposed. You can accept the suggestion by pressing
RETURN, or you can type a different name before pressing
RETURN.

If the original and duplicate disks use the same drive, the
screen displays messages asking you to insert one disk and then
the other, over and over again. You have to swap disks many
times before the copy process is finished. Each time you insert
the original disk, a small part of it is read into the Apple II's
memory. Then when you insert the duplicate disk, the part that
was read into memory is written onto the disk. If the original and
duplicate disks use different drives, you do not need to swap
disks.

An error message appears during the copying procedure if you
leave a drive door open, forget to insert a disk, or try to copy
information onto a write-protected disk. If this happens, try the
duplicating procedure again.

Warning: Some programs are produced on copy-protected
disks to prevent copyright infringement. Menu option C cannot
successfully duplicate a copy-protected disk. The disk may
appear to be duplicated successfully but will not work properly
when you try to use it later. Always try a duplicate program disk
before assuming that it works.

LISTING AVAILABLE DISKS When you choose option L (List
Volumes) from the Volume Commands Menu, a list of currently
inserted disks is displayed. On an Apple Ile with 128K of
memory, the list may include an electronic disk. The slot number,
drive number, and volume directory name are given for each disk
on the list.

RENAMING A DISK Menu option R (Rename a Volume) allows
you to change a disk name (the name of its volume directory). You
specify slot and drive numbers. The program proposes the exist-
ing name, which you can accept by pressing RETURN or change
by typing a new name before pressing RETURN.

CHECKING DISK CONDITION Menu option D (Detect Bad Blocks)
checks the disk whose slot and drive numbers you specify for un-
usable areas. It reads the disk and reports 0 BAD BLOCKS if it
finds no problems, or it lists the block numbers where the prob-
lems exist. If you have a disk with bad blocks, try copying all its
files to a newly formatted disk and reformatting the bad disk.
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CHECKING DISK USAGE To get a report of disk space allocation,
choose option B (Block Allocation) from the Volume Commands
Menu. For the disk you specify by slot and drive numbers, the
program displays the number of 512-byte blocks in use, the
number not in use, and the total number on the disk.

COMPARING DISKS Menu option K (Compare Volumes) allows
you to compare two disks to see if their contents are identical.
You specify slot and drive numbers for each disk. If the files
match, the message COMPARE COMPLETE appears. If the
disks do not match, the disparate block numbers are listed.

Changing ProDOS Filer Standard Responses

Recall that when you choose any of the options in the Volume
Commands Menu, the ProDOS Filer normally proposes that it
act on the disk in slot 6, drive 1. If the option you choose requires
two disks, the ProDOS Filer proposes that it use the disk in slot
6, drive 2 for the second disk. Of course you can override the
proposals each time you choose an option from the Volume Com-
mands Menu. However, option D (Configuration Defaults) of the
main ProDOS Filer Menu allows you to change the slot and drive
numbers proposed by default. The Filer calls these numbers
defaults.

Option D of the main Filer Menu allows you to choose another
default: whether output will appear on the screen or on the
screen and the printer. The output is affected from options L, D,
and K of the Volume Commands Menu and from options L and K
of the File Commands Menu.

To change the slot, drive, or output defaults, choose option S
(Select Defaults) from the Configuration Defaults Menu. As
shown in Figure 3-8, you must specify the slot and drive numbers
you want proposed for both source and destination drives, and you
must specify where you want output sent. The Filer proposes
entries that you can accept by pressing RETURN or reject by typ-
ing your own entries.

To restore the Filer defaults to their initial values, choose
option R (Restore Defaults) from the Configuration Defaults
Menu.
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* SELECT DEFAULTS *
* *

ek % e Je de ok e e dede e K de g K Kk de ke de kg de Ko e dede e ke de ok Kk e ke ke ok

—==SELECT DEFAULTS=--
FOR SOURCE SLOT: 6

DRIVE: 1
DESTINATION SLOT: 6
DRIVE: 2

SELECT AN OUTPUT DEVICE: P

PRINTER SLOT: (3

==PRESS <RET> TO ACCEPT:<ESC> TO EXIT--

Figure 3-8 Selecting Filer defaults

Quitting the Filer

To quit the Filer, press the ESC key repeatedly until the main
Filer Menu appears. Then choose option Q (Quit). You must spec-
ify the pathname of a file of type SYS to which the Filer can
transfer control of the Apple II. For example, specifying the
name BASIC.SYSTEM transfers control to the BASIC interpret-
er and then automatically starts the BASIC program named
STARTUP.
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DOS 3.3-PRODOS CONVERSION

Typing the letter C from the Startup Menu chooses the Convert
Menu (Figure 3-9), which you can use to convert ProDOS files to
DOS 3.3 files or vice versa. Its options allow you to designate the
direction of conversion, specify the location of the source and des-
tination disks, set a date to be attached to new ProDOS files, and
mark files to be converted.

CONVERT Menu
Direction: DOS 3.3 §6,02 ~--> ProDOS
Date: <NO DATE>
Prefix: /USERS.DISK/

L R R R R T R R )

R - Reverse Direction of Transfer
C - Change D0S 3.3 Slot and Drive
D - Set Prob0S Date

P - Set ProD0S Prefix

T - Transfer (or List) Files

Enter Command: ? - Tutor, Q - Quit

Figure 3-9. The Convert Menu
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Reversing Conversion Direction

The second line of the Convert Menu screen shows which way
files will be converted, DOS 3.8 to ProDOS or ProDOS to DOS
8.3. You can change the direction by choosing option R (Reverse
Direction of Transfer) from the Convert Menu.

The DOS 3.3 Disk Drive

Normally, the DOS 3.8 disk is assumed to be in a drive other
than the one occupied by the ProDOS disk (as determined by the
ProDOS prefix). You can specify any drive for the DOS 3.3 disk
by choosing option C (Change DOS 3.3 Slot and Drive) from the
Convert Menu.

The ProDOS Date

ProDOS can “stamp” a date on a file when the file is written on
a disk. Some Apple II machines have an accessory card with a
clock/calendar that provides the current date automatically. You
can enter a date by choosing option D (Set ProDOS Date) from
the Convert Menu. If you choose option D, you must enter a legiti-
mate date in the format 28-FEB-85. The year must be any
number between 0 and 99, the month must be a three-letter
abbreviation such as JAN or SEP, and the day number must
make sense with the month (for example, 31-FEB is not allowed).

Entering a date via the Convert Menu does not set an accessory
clock card if one is installed. Also, the accessory clock card may
reset the date at midnight after you set the date via the Convert
Menu.

The ProDOS Prefix

The ProDOS prefix designates which disk to use for the Pro-
DOS files and may specify a partial pathname for them as well.
The prefix is initially set to the name of the volume directory that
contains file CONVERT. Option P (Set ProDOS Prefix) allows
you to change the prefix. You may specify a prefix by typing a
partial pathname directly or by entering the slot and drive
numbers of a disk from which the volume directory name can be
read.
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Selecting and Converting Files

Files are converted individually, not en masse, so you must
specify which files to convert. After you choose option T (Transfer
or List Files) from the Convert Menu, you are asked to enter a
file name. You may type a single explicit file name or an ambigu-
ous file name. The explicit file name specifies one file to be con-
verted, but an ambiguous file name specifies a group of files.

You specify an ambiguous name by including the character =
or ? as a “wild card” that stands for any character or string of
characters. For example, the simple name “=" specifies every
file, the name “VISI=" specifies all files that have names starting
with the letters VISI, and the name “=.TEXT” specifies all files
that have names ending with .TEXT. The ? wild card specifies an
ambiguous name in the same manner as the = wild card. Only
one wild card character is allowed in a name.

Use a = wild card to convert all files identified by the ambigu-
ous file name. You make no further entries or choices.

Use a ? wild card if you wish to convert only some of the files
identified by the ambiguous file name. A list of the matching file
names is displayed (Figure 3-10), and one of the file names is
highlighted in inverse characters. You can pick the highlighted
file by pressing the SPACEBAR; an arrow will appear next to the
file name. You can move down the list of file names by pressing |
or — and up the list by pressing ! or —. To unmark a file if you
change your mind, move to it and press the SPACEBAR again.
When you have marked all the files you want to convert, press
RETURN and the conversion begins. You can cancel the conver-
sion by pressing ESC.

ProDOS has more stringent rules for naming files than does
DOS 3.3. When going from DOS 3.3 to ProDOS, all blanks, punc-
tuation, and symbols are changed to periods. In addition, long
DOS 3.3 names are shortened to 15 characters.

A DOS 3.3 directory can hold up to 105 files, but a ProDOS
volume directory is limited to 51 files. Therefore, when convert-
ing from DOS 8.3 to ProDOS, it’s possible to fill the ProDOS
volume directory before all files are converted. If this happens,
the conversion stops and an advisory message appears. To con-
vert a DOS 3.3 disk with more than 51 files to ProDOS, specify a
ProDOS subdirectory, not the volume directory, as the destina-
tion. ProDOS subdirectories can hold any number of files as long



66 | Apple it User's Guide

Transfer (or List) Files
Direction: Prob0S =-=--> DO0S 3.3 $6,0D1
Date: 13-JUN-85
Prefix: /EXAMPLES/PROGRAMS/

ESC: CONVERT Menu
->WHIZBOOM BAS 01-0CT-83
TWO.LINER BAS 01-0CT-83
VERY.SHORT BAS 01-0CT-83
=->0NERR.DEMO BAS 01-0CT-83
PART1 BAS 01-0CT-83
PARTZ2 BAS 01-0CT-83
LISTSELF BAS 01-0CT-83
MAKE.FRUIT BAS 01-0CT-83
GET.FRUIT BAS 01-0CT-83
CONJUGATE BAS 01-0CT-83
CONJUGEATEN BAS 01-0CT-83
CONJUGEAT BAS 01-0CT-83
USE.SUB BAS 01-0CT-83
MAKE.TEXT BAS 01-0CT-83

---------------- More ===-ceccecccecrccce---

Enter Command: # ? - Help

Figure 3-10. Selecting files to be converted

as there is space available on the disk.

ProDOS files of type DIR, VAR, BIN, REL, and $F~ cannot be
converted to DOS 8.3. DOS 3.3 files of type I (Integer BASIC
programs) can be converted to ProDOS but cannot be executed.

You can use some files immediately after converting them to a
different operating system. This is generally true of data files
consisting of text or binary numbers. Program files, however,
often require additional changes that must be made manually.
For this reason, do not expect a program from a DOS 8.3 disk to

work with ProDOS just because you transferred it to a ProDOS
disk.
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Quitting File Conversion

To quit converting files from one operating system to another,
press the ESC key repeatedly until the main Convert Menu
appears. Then type the letter Q. You must specify the pathname
of a file of type SYS to which the Filer can transfer control of the
Apple II. For example, specifying USERS.DISK BASIC.SYS-
TEM transfers control to the BASIC interpreter and automati-
cally starts the BASIC program named STARTUP, thereby
returning you to the Startup Menu.

REVIEWING SLOT ASSIGNMENTS

To review the configuration of your Apple II, choose option S
(Display Slot Assignments) from the Startup Menu. As shown in
Figure 3-11, the displayed summary includes the name of the
volume directory on the last disk accessed, model of Apple II,
amount of memory (RAM), version of BASIC in ROM, and names
of accessory cards installed in slots 1 through 7 (0 to 7 for the
Apple II Plus and the standard Apple II).

SETTING THE TIME.AND DATE

The ProDOS operating system keeps track of a date and time,
which you can set by choosing option T (Display/Set Time) from
the Startup Menu. When you choose option T, the current date
and time are displayed and you are asked whether you wish to
change them (Figure 3-12). The date and time are not displayed
unless you have already set them or unless your Apple II has a
clock/calendar accessory card that sets them automatically.

Should you choose to enter the date and time, you will be
required to enter them completely —you cannot cancel this
procedure by pressing ESC. The date format is 01-APR-86. The
year must be any number between 0 and 99, the month must be a
three-letter abbreviation such as JAN or SEP, and the day
number must make sense with the month (for example, 31-JUN
is not allowed). A 12-hour clock format is used, not a 24-hour
format. You enter the hours, minutes, and A for A.M. or P for P.M.
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* *
* DISPLAY SLOT ASSIGNMENTS *
* *

dkkhkhdhdkhkdhkhRkkkrkdkkkhkhdkhkhkhkhkhkhk
STARTUP DISK: /USERS.DISK/
YOUR Apple //e HAS:

128K OF RANDOM ACCESS MEMORY

APPLESOFT IN ROM

SLOT 1: I/0 CARD

SLOT 2: PARALLEL CARD
SLOT 3: 80~COLUMN CARD
SLOT 4: MOUSE/JOYSTICK
SLOT 5: EMPTY

SLOT 6: DISK DRIVE
SLOT 7: EMPTY

PRESS RETURN TO DIPLAY MAIN MENU #

Figure 3-11. Reviewing Apple II configuration

QUITTING THE STARTUP PROGRAM FOR BASIC___

To exit the ProDOS User’s Disk STARTUP program alto-
gether, choose option B (Applesoft BASIC). When you do, the
STARTUP program ends, leaving you on a BASIC command
line. Chapter 5 begins to explain what you can do from there.
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LA S 22222 222222232322 222222222202 2°2 2

* *
* SYSTEM DATE AND TIME UTILITY *
* *

32222222222 222222222222 222222222222 X 23

THE CURRENT SETTINGS ARE:

DATE: <NO DATE>

TIME: <NO TIME>

UPDATE SYSTEM DATE AND TIME? Y/N 8

Figure 3-12. Setting the date and time



Organizing DOS 3.3
Disks
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The DOS 3.8 System Master disk contains several programs
that help you organize the programs and data files on DOS 3.3
disks without memorizing and typing DOS 3.3 commands.
Instead, you choose options from displayed menus and select pro-
grams and data files from lists of displayed names. With
programs on the DOS 3.3 System Master disk, you can do the
following:

* Duplicate a disk.

- Identify disk contents.

-+ Copy program and data files between disks.

+ Remove selected program and data files from a disk.

+ Lock selected program and data files against change or re-
moval.

 Unlock selected program and data files for change or re-
moval.

+ Check disks for readability.

DOS 3.3 DISK ORGANIZATION

Before using the programs on the DOS 3.3 System Master
disk, you must understand how information is organized on a
DOS 3.3 disk. Although a single disk can store a large amount of
information, all the storage space is rarely used for one purpose.
Instead, several small, independent parcels of information usual-

71



72 / Apple ll User's Guide

ly coexist on a single disk. Every operating system has a scheme
for keeping track of all the separate parcels of information.

DOS 3.3 Files

The DOS 3.8 operating system treats each disk as a filing
cabinet and each parcel of information as a file in the filing
cabinet. In fact, parcels of information on a disk are called files.
A DOS 3.3 file may contain a program or a collection of data.

Most data files are automatically created by programs as
needed. Program files are created by the people who write the
programs. Until you start writing your own programs, you will
have little occasion to create a program file or data file yourself.

DOS 3.3 File Names

Each DOS 3.3 file has a name so you can identify the different
files on a disk. File names are assigned when files are created.
The programs on the DOS 3.3 System Master disk tell you when
you must assign a file name.

The rules for composing file names are simple. Every name
must start with a letter. After that, you can use any combination
of letters, digits, symbols, blank spaces, and other characters that
can be typed on the keyboard —but no commas. A DOS 3.8 file
name cannot be more than 80 characters long. You can use any
name that conforms to the rules, but a name that reminds you of
what the file contains works best in the long run.

DUPLICATING DISKS

The DOS 3.3 System Master disk contains a program for
duplicating disks. There are two versions of the program. One,
named COPY, is used with Integer BASIC, when the command
prompt > is next to the cursor. The other version, COPYA, is
used with Applesoft, when the command prompt ] is next to the
cursor.

Before starting the duplication program, get the original
(source) and duplicate (destination) disks ready. First, write-
protect the original disk. This simple precaution may save you
considerable grief if you make a mistake later in the procedure.
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Choose any spare disk for the duplicate, even a brand-new one.
Make sure the duplicate disk is not write-protected.

To start the duplication program, insert the DOS 3.3 System
Master disk and type a RUN COPYA or RUN COPY command.
When you press the RETURN key, the disk drive becomes active,
and soon the message APPLE DISK DUPLICATION PRO-
GRAM appears at the top of the screen.

The duplication program begins by requesting the slot number
of the drive that will hold the original (source) disk. On the right
side of the display screen, the message DEFAULT =6 tells you
that if you enter no slot number, but just press the RETURN key
instead, the program will use slot 6 by default. If you want to use
a different slot, type its number now and press RETURN.

Next the program asks you to enter the number of the drive, 1
or 2, that the original disk will occupy. It also tells you that if you
specify no drive number, but just press the RETURN key, it will
use drive 1.

After you designate the slot and drive numbers for the original
disk, the program requests the slot and drive numbers for the
duplicate (destination) disk. You can specify any drive for the
duplicate disk, including the same drive as the original disk. This
time if you enter no numbers, but just press the RETURN key, the
program will use slot 6 and drive 2 by default.

At this point you will see the message —PRESS ‘RETURN’
KEY TO BEGIN COPY — on the display screen. If you wish to
abort the copy operation you can do so now, but only by pressing
CONTROL-RESET. The procedure from this point on differs
depending on whether you are using one or two drives for the
duplication.

If the original and duplicate disks use the same drive, press the
RETURN key now to proceed. Messages appear on the display
screen asking you to insert first one disk, then the other. The
program tells you to swap disks several times. You insert the orig-
inal disk and the program reads part of it into memory, then you
insert the duplicate disk and the program writes part of it out,
and so on until the whole disk is duplicated. The first time you
insert the duplicate disk, the program displays the message
INITIALIZING.

If the original and duplicate disks are in separate drives, the
program does not tell you to insert them. You must do that before
pressing the RETURN key in response to the message —PRESS
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‘RETURN’ KEY TO BEGIN COPY —. There is no need to swap
disks; the copy proceeds without intervention.

When the copy is finished, the message —DO YOU WISH TO
MAKE ANOTHER COPY?— appears on the display screen.
You can choose to make another copy using the same slot and
drive numbers, or you can end the program.

An error message appears during the copying procedure if you
leave a drive door open, forget to insert the disk, or try to dupli-
cate onto a write-protected disk. If this happens, restart the pro-
gram with another RUN command.

THE FILEM AND FID PROGRAMS

The DOS 3.3 System Master disk includes a file developer pro-
gram, named FID, that lets you catalog, lock, unlock, delete, and
verify files. It can also report the amount of space available on a
disk. With the FID program you can copy a file or a set of files
from one disk to another, even if your system has only one drive.

To start the FID program, insert the DOS 3.3 System Master
disk and type a RUN FILEM command as described in Chapter
2. When you press the RETURN key, the disk drive becomes active
and the message EXECUTING FID appears in the center of the
screen. The FILEM program is starting the machine language
program named FID. Soon the menu of FID program commands
appears on the display screen (Figure 4-1). To execute one of the
listed commands, type the number displayed next to it and press
RETURN.

File Names in the FID Program

Some of the commands in the FID program require you to
enter file names. You can always type an explicit file name, but
sometimes it is easier to refer to a whole set of files at once. In the
FID program, you can do that by using an ambiguous file name,
that is, a single name that can identify any of several files.

The FID program treats an equal sign (=) as a “wild card”
that stands for any character or string of characters. For exam-
ple, the simple file name “=" specifies every file on the disk. As
another example, the name “H=" specifies all files that have
names starting with the letter H. Similarly, the name “=0” spee-
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* APPLE 1L FILE DEVELOPER *
* *
* FID VERSION M *
* *

* COPYRIGHT APPLE COMPUTER,INC. 1979 =
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CHOOSE ONE OF THE FOLLOWING OPTIONS

<1> COPY FILES

<2> CATALOG

<3> SPACE ON DISK

<4> UNLOCK FILES

<5> LOCK FILES

<6> DELETE FILES

<7> RESET SLOT & DRIVE
<8> VERIFY FILES

<9> QUIT

WHICH WOULD YOU LIKE?

Figure 4-1. FID program command menu

ifies all files that have names ending with the letter O. You can
use more than one = character in an ambiguous file name. The
name “=L=" specifies any file that has a name with the letter L
in it. In fact, all of the examples in this paragraph would specify
the standard greeting program name, HELLO.

The presence of an = character in a file name signals the FID
program to ask this question: DO YOU WANT PROMPTS? If
you answer N (for no), the FID program acts without further
approval on every file identified by the ambiguous file name. If
you answer Y, the FID program gets your approval before it acts
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on any file specified by the ambiguous file name. It does this by
displaying a file name and waiting for your response. Type Y if
you want the file acted on, N if you want it skipped, or Q if you
want to quit the command at that point and return to the com-
mand menu.

Specifying a Drive

The FID program identifies drives by slot and drive number, a
concept explained in Chapter 2. When you first start the FID
program, it does not know which drive to use. Therefore, on the
first command you request, it asks for a slot and drive number. If
the first command you choose is <1> COPY FILES, you must
specify two drives, one to copy from and one to copy to (this pro-
cess is described in detail later in this chapter).

Once you specify a drive, the FID program continues to use
that drive with subsequent commands until you specify a differ-
ent drive using command <7> RESET SLOT AND DRIVE, as
described later in this chapter. Also, if you switch back and forth
between command <6> COPY FILES and any other command,
you must specify the slot and drive again at each command.

If you specify a slot or drive number that has no drive attached,
you will eventually see the message INVALID SLOT or
INVALID DRIVE. If that happens, press any key to return to
the command menu.

Copying Files

The FID command <1> COPY FILES copies one or more files
from one disk to another. You must enter the name of the file you
wish copied; use an ambiguous file name to specify a set of files.
The program tells you to insert the appropriate disks; you may
want to first affix a write-protect label to the source disk as a
safety measure.

After typing a file name to copy, you may abort the copy opera-
tion by pressing the ESC key. Press any other key to proceed. If
the file or files you specify exist on the source disk and there is
room for them, they will be copied. As each file is copied, it is
announced on the display screen. If problems arise, you will see
an error message and the copy operation will be canceled. Copies
made before the error occurred will be intact.
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If the FID program discovers a file on the destination disk that
has the same name as the source file, it asks you what to do about
it. Press CONTROL-C, followed by RETURN, to skip copying that
file. Or type a new destination file name, and the source file will
be copied under that name. Press only the RETURN key and the
source file will replace the destination file. However, if the desti-
nation file is locked, the FID program requests your permission
to ignore the lock before it goes ahead with the replacement.

You can copy from one disk to another using a single drive by
specifying the same slot and drive numbers for both the source
and destination drives. If you do, the FID program has you insert
the source disk first so it can transfer the file into the Apple II's
memory. Then it asks you to replace the source disk with the des-
tination disk so it can copy the file from memory to the destina-
tion disk. If the file is too large to fit in memory all at once, or if
there are several files involved, the copy operation occurs piece-
meal: the FID program asks you to switch disks several times.

Identifying Disk Contents

Menu choice <2> CATALOG lists all the file names on a disk.
If - he disk contains more than 18 files, the FID program displays
the first 18 names and waits until you press a key; it then dis-
plays the next 20 names. The pause gives you time to read a
screcnful of file names before they disappear off the top of the
scrern,

The catalog listing includes three items for each file on the
disk, as shown in Figure 4-2. From left to right, it reports

1. The file type (A=Applesoft, I=Integer BASIC, B=Binary,
T=Text). If the file is locked, the file type is prefixed with an
asterisk.

2. The amount of disk space the file currently uses, as a
number of 256-byte blocks. When the file size reaches 256
blocks, the number that appears in the catalog starts over at
0 and thus does not reflect the true size of the file.

3. The file name.

In addition, the disk volume number appears on the first line of
the catalog listing.
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CATALOG

DISK VOLUME 254

*A 003 HELLO

*I 003 APPLESOFT
*B 006 LOADER.0BJO
*B 042 FPBASIC

*B 042 INTBASIC

*A 003 MASTER

*B 009 MASTER CREATE
*I 009 COPY

*8 003 COPY.0BJO
*A 009 COPYA

*B 003 CHAIN

*A 014 RENUMBER

*A 003 FILEM

*B 020 FID

*A 003 CONVERT13
*8 027 MUFFIN

*A 003 START13

*8 007 BOOT13

-

Figure 4-2. Partial catalog of a DOS 3.3 System Master disk

Space on Disk
To learn the amount of disk space used and available, choose

command <3> SPACE ON DISK. Disk space is measured in
256-byte blocks that the FID program calls sectors.

Locking and Unlocking Files

Some program or data files on a disk must be kept perma-
nently. To protect such files against accidental erasure, renaming,
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or change, DOS 3.8 supports file locking. To lock a file, choose the
command <5> LOCK FILES and specify the file’s name. To
unlock a file, choose the command <4> UNLOCK FILES and
specify the file’s name. You can lock or unlock more than one file
at a time by specifying an ambiguous file name.

Deleting Files

With command <6> DELETE FILES, you can delete a single
file or, by using an ambiguous file name, you can delete several
files at once. Be careful about deleting with ambiguous file
names; it is all too easy to delete files you want to keep.

The disk space formerly occupied by deleted files becomes
available immediately for other files.

Resetting the Slot and Drive

Choosing command <7> RESET SLOT & DRIVE forces the
FID program to ask you for slot and drive numbers immediately
after you choose the next command from the menu.

Veritying Files

Command <8> VERIFY FILES checks a file or files you
specify for readability. If it detects any problems, the message
I/0 ERROR appears. You may check out a whole set of files by
specifying an ambiguous file name.

Quitting FID

To end the FID program and return to the BASIC command
prompt, choose command <9> QUIT.

FID Program Errors

One of the following error messages may appear during a
FID program command: DISK FULL, DISK WRITE PRO-
TECTED, FILE LOCKED, or I/0 ERROR. Press any key and
the command menu will reappear.

Should an error code number appear instead of one of the mes-
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sages cited in the last paragraph, you must restart the Apple II
by pressing CONTROL-OPEN APPLE-RESET or switching the con-
sole off and back on. Then you must restart the FID program.
If an error occurs during a file copy operation, immediately
check the catalog of the destination disk for an incomplete file.
The incomplete file will have the same name as the last source
file displayed (or a different name if you gave it one) but will use
fewer sectors than the source file. Delete the incomplete file at
once, before attempting to copy any more files to the same disk.
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This chapter teaches you how to start writing your own pro-
grams on the Apple II using the BASIC programming language.
It explains the two different modes of operation available in
BASIC, tells you how to type BASIC commands, and details
advanced techniques for correcting and changing those
commands.

PROGRAMMING LANGUAGES

A programming language is the medium of communication
between you and the computer. You use it to tell the computer
exactly how to perform a given task. A program is simply a list
of instructions that the computer follows to get a job done.

There are many programming languages. Some, like BASIC,
are general-purpose languages, while others are designed for spe-
cific areas like business, science, graphics, and text manipula-
tion. Programming languages are as varied as spoken languages.
In addition to BASIC, other common programming languages
are Pascal, C, FORTRAN, COBOL, PILOT, Logo, and FORTH.

Apple II computers can use several programming languages,
BASIC and Pascal among them. This book concentrates on de-
seribing how to program the Apple II in BASIC.

Syntax

No matter what the programming language, every program
statement must be written following a well-defined set of rules.
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These rules taken together are referred to as syntax. Each pro-
gramming language has its own syntax.

Some programming language syntax rules are obvious. For
example, a plus sign (+) represents addition. You do not have to
be a programmer to understand that. Normally, you would use an
X or . for multiplication, but computer keyboards have no such
symbols. Therefore, most programming languages use an aster-
isk (*) to represent multiplication. You will simply have to
memorize that fact, along with some other rules that may seem
arbitrary and meaningless at first.

About BASIC

BASIC is a popular programming language because it is easy
to learn but still powerful enough to handle most applications in
business, industry, and at home. Its roots date to 1964, when it
emerged from Dartmouth College as an introductory language
for programmers who shared a single large computer system.
Those programmers never saw the computer itself, only a tele-
type. Since then, dozens of computer manufacturers have
expanded and improved BASIC to enable it to handle keyboards,
display screens, printers, disk drives, and so on. Each manufac-
turer changed the language in its own way. The result is that
BASIC, like English, has many dialects.

Dialects of BASIC

Apple II computers give you a choice of two dialects of BASIC:
Integer BASIC and Applesoft. Most programmers choose Apple-
soft over Integer BASIC. Applesoft has more commands and fea-
tures, including more graphics commands and the ability to use
numbers with decimal fractions. Integer BASIC programs, how-
ever, execute faster than Applesoft programs.

Because of the differences between the two dialects, programs
written in one dialect usually do not work correctly when the
Apple II is expecting instructions in the other dialect. Further-
more, a BASIC program written for the Apple II may not work
on another computer, even if the other computer also claims to be
programmable in BASIC. You must manually translate an exist-
ing BASIC program to the dialect of BASIC that is used by the
computer on which you wish to run the program.
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Generally speaking, the descriptions and examples in this
chapter and throughout the rest of the book pertain equally to
Applesoft and Integer BASIC. Any features peculiar to one ver-
sion will be clearly identified. Unless the text states otherwise, all
program examples will work in Integer BASIC or Applesoft.

STARTING BASIC

There are many ways to start BASIC on an Apple II. The
method you use depends on which model you have, what accesso-
ries it has, and which operating system —ProDOS or DOS 3.3 —
you use. Also, the method for starting Applesoft differs from the
method for starting Integer BASIC.

All the instructions in this section assume you have already
turned on your computer as described in Chapter 2.

Starting Applesoft on an Apple lle

If you wish to use the ProDOS operating system, you can start
Applesoft as follows:
1. Insert the ProDOS User’s Disk in drive 1.
2. Press CONTROL-OPEN APPLE-RESET to restart the computer.
3. When the STARTUP program’s main menu appears, choose
Applesoft by pressing the B key.

If you wish to use the DOS 3.3 operating system, you can start
Applesoft as follows:

1. Insert the DOS 8.3 System Master disk in drive 1.

2. Press CONTROL-OPEN APPLE-RESET to restart the computer.

If your Apple Ile has no disk drives, or if its drives are not

working, you can also start Applesoft without an operating sys-
tem. Follow these steps:

1. Open the door on drive 1, and leave it open. (Skip this step if
your computer does not have drives.)
2. Press CONTROL-OPEN APPLE-RESET to restart the computer.

3. If drive 1 starts chattering and whirring, press CONTROL-
RESET.
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Starting Applesoft on an Apple Il Plus

If your Apple II Plus has 64K or more of read/write memory
(RAM), follow the instructions in the previous section for starting
Applesoft on an Apple Ile. ,

If your Apple II Plus has less than 64K of RAM, you cannot use
ProDOS. Follow the instructions in the previous section for start-
ing with the DOS 3.3 System Master disk or for starting with no
disk on an Apple Ile.

Starting Applesoft
On a Standard Apple i

If your standard Apple II has a Language card installed, follow
the instructifns in the section above for starting Applesoft on an
Apple Ile using a DOS 3.3 System Master disk.

If your standard Apple II has an Applesoft ROM accessory
card inside the computer in slot 0, you have firmware Applesoft.
You can follow the instructions in the section above for starting
Applesoft on an Apple Ile using a DOS 3.3 System Master disk.
You can also start Applesoft without an operating system as
follows:

1. Locate the switch that protrudes through the back panel
from the Applesoft ROM accessory card. Flip the switch up.
2. Press the RESET key.

3. Press CONTROL-B and then RETURN.

If your standard Apple II has neither a Language card nor an
Applesoft ROM card in slot 0, you must load Applesoft from
cassette tape. The procedure is explained in Chapter 2.

After Starting Applesoft

You can tell Applesoft is started and ready when you see its
prompt character, a square bracket (]), at the left edge of the
screen with the cursor next to it. At this point, the Apple II is
waiting for you to type an Applesoft command.
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Switching to Integer BASIC

You can switch to Integer BASIC from Applesoft by typing the
command INT and pressing the RETURN key. After you switch to
Integer BASIC, the command prompt is an angle bracket (>).
You can switch back to Applesoft by typing the command FP and
pressing the RETURN key.

Integer BASIC is not available on any Apple II when you use
the ProDOS operating system. It is available on an Apple Ile or
Apple II Plus when you use the DOS 3.3 operating system, but
unavailable when you use no operating system. Integer BASIC is
available on any standard Apple II when you use the DOS 3.3
operating system or no operating system.

Creating a ProDOS BASIC Disk

Using the STARTUP program on the ProDOS User’s Disk as
described in Chapter 3, you can easily create a disk that starts
Applesoft automatically. First you format a disk (remember that
formatting erases all the information on the disk). Then you copy
the files named PRODOS and BASIC.SYSTEM from the ProDOS
User’s Disk to the newly formatted disk.

Now to start BASIC, merely insert the newly created BASIC
disk in drive 1 and switch on the computer. You no longer have to
go through the main menu in the STARTUP program on the
ProDOS User’s Disk. If the computer is already on, you can start
BASIC by inserting your BASIC disk and pressing CONTROL-
OPEN APPLE-RESET to restart the Apple II.

TYPING COMMANDS

When the Apple II seems to be doing nothing except flashing
the cursor, it is probably waiting for a command. You issue
BASIC commands by typing them on the keyboard. The BASIC
interpreter (Applesoft or Integer BASIC) examines each com-
mand you enter and tries to determine what to do. If you type
everything correctly, the BASIC interpreter can direct the com-
puter to carry out your command. Thus, the BASIC interpreter,
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not the Apple II, determines the validity of the commands you
type.

On any machine except an enhanced Apple Ile, you must type
commands in capital letters. To avoid confusion, you should
depress the CAPS LOCK key if you have an original Apple Ile. On
an enhanced Apple IIe, you can type commands in any combina-
tion of uppercase and lowercase letters.

If you make a mistake while typing in a command, you cannot
use the DELETE key to correct it. The DELETE key does not back
up along a command line. Instead, use the — key as described
later in this chapter.

Terminating Commands

In most cases, the BASIC interpreter does not act on a com-
mand until you press the RETURN key to indicate you are finished
typing it. If you type a command and nothing happens, you prob-
ably forgot to terminate it by pressing RETURN.

You can cancel a command by pressing CONTROL-X instead of
RETURN.

Display Screen Line Length

All Apple II models can display 40 characters on each screen
line. Many have a special accessory card installed that makes it
possible to display up to 80 characters per screen line. This fea-
ture is especially common on Apple IIe machines.

When you first turn on an Apple II, the 80-column adapter is
inactive, so each display line is 40 characters wide. To activate
the adapter and enable 80-character lines, use the following
command:

JPR#3

The command above works only if the 80-column adapter is
installed either in slot 3 of a standard Apple II or Apple II Plus,
or in the special auxiliary slot provided for it on an Apple Ile. If
the adapter card is in a different slot, use that slot number
instead of the 3 in the PR# command. If you use the PR# com-
mand with the wrong slot number, the computer will behave
unpredictably, and may even lock up, forcing you to reset it with
CONTROL-RESET.
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Many companies make 80-column adapter cards for the Apple
II, and while all enable 80-character display lines, there are
some differences among them. The following description of 80-
character mode applies specifically to an Apple Ile fitted with an
Apple brand 80-column adapter card.

When you press the RETURN key after typing a PR#3 com-
mand, the Apple Ile clears the display screen. The cursor and
command prompt reappear in the upper left-hand corner of the
screen, which is called the kome position. The cursor changes
from a flashing checked square to a solid-color rectangle. Like
the cursor, characters you type now will be half their former
width. This is called active-80 mode, because the 80-column adapt-
er is active and enabling 80-character lines.

If the characters are too small to read easily, you can shift back
to the wider size by pressing the ESC key, releasing it, and then
pressing the 4 key. Every character on the left half of the display
screen doubles in size, and the characters on the right half are
lost. This is called active-40 mode. The 80-column adapter is still
active, but has switched over to 40-character lines. To switch
back to active-80 mode and its 80-character lines, press ESC,
then 8.

You may notice that when you switch between active-80 and
active-40 modes, the cursor design changes momentarily. Press-
ing the ESC key when the 80-column adapter is active etches a
cross onto the cursor. The cross disappears as soon as you press
the 4 or 8 key. You can ignore the cross for now; you will use it
when editing commands and program lines, topics discussed
later in this chapter.

Typing ESC-CONTROL-Q changes the cursor back to a blinking
checked square and the line width to 40. Notice that none of these
ESC key commands require you to press the RETURN key. Typing
CONTROL-RESET also deactivates the 80-column adapter, but may
leave meaningless random characters on the display screen.

IMMEDIATE MODE COMMANDS

When you first start BASIC, it is in immediate mode, also
called direct or calculator mode. In this mode, the computer
responds immediately to any instructions you issue.
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Displaying Characters

The PRINT command lets you write your own messages on the
display screen. Try typing in this example:

JPRINT "LET SLEEPING DOGS LIE"

Don’t forget to press the RETURN key after the last quotation
mark. The Apple II prints the following message:

LET SLEEPING DOGS LIE

1%

A PRINT command like the one above instructs the computer
to display everything between the quotation marks. The cursor
disappears momentarily while the computer executes the com-
mand, then reappears, telling you the computer is ready for
another command.

There is a limit to the length of the message you can put
between quotation marks. The limit is different for Integer
BASIC and Applesoft, but in both cases it exceeds the width of
the display screen. This means a command can occupy more than
one display line. Long commands like this automatically wrap
around to the next line on the display screen. Try this command:

JPRINT "UNDER NORMAL CIRCUMSTANCES, THE
MAN WOULD BE CONSIDERED CRAZY"

When you press RETURN, you’ll see this (on a 40-column screen):

UNDER NORMAL CIRCUMSTANCES, THE MAN WOUL
D BE CONSIDERED CRAZY

1%

Integer BASIC allows about 120 characters per command. If
you exceed the limit, you will get the message **»* TOO LONG
ERR after you press the RETURN key.

Applesoft allows 255 characters per command. As you approach
the limit, the Apple II starts beeping. When you exceed the limit,
it displays a backslash (\) and automatically cancels your entry,
as if you had pressed CONTROL-X.
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Displaying Calculations

You can use the PRINT command in immediate mode as you
would use a calculator; it responds directly with the answers to
arithmetic calculations. Try these examples:

JPRINT 4+6
10

JPRINT 500-437
63

JPRINT 100%23
2300

JPRINT 3°2
9

JPRINT 3+4*10-800
-680

1%

In each calculation above, the answer will appear on the line
immediately following the command when you press RETURN.
Notice that you do not use quotation marks in these examples.
Type one of the examples above with quotation marks and watch
what happens. (The computer prints the problem, not the
answer.)

Integer BASIC has a maximum and minimum limit on the
value of a calculation. If the value of a calculation is more than
32767 at any point during the calculation, the error message ##**
>32767 ERR appears. If the value is less than — 32767, the mes-
sage —*** >32767 ERR appears. Some examples of these errors
are shown below. The last example shows division by zero.

>PRINT -32766-2
-kk% >32767 ERR
>PRINT 2°15-1
*kx >32767 ERR
>PRINT 10/0

**k >32767 ERR
>#&

Decimal fractions are not allowed in Integer BASIC. If you
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perform a division calculation that does not come out even, the
remainder will be discarded. For example, try this calculation:

>PRINT 9/2
4
> 8

Applesoft does allow fractions. Numeric values can have a total
of nine significant digits, including both fractional and nonfrac-
tional parts. This means that values with more than nine digits
are rounded off to nine or fewer nonzero digits. The following
examples illustrate how this works:

JPRINT 12.34567896
12.345679

IPRINT 12.34567894
12.3456789

1%

If you try some of your own arithmetic calculations in im-
mediate mode in Applesoft, you will notice that the result is
sometimes displayed using scientific notation.

JPRINT 10°9
1E+09

18

If you do not understand scientific notation, stick to simple cal-
culations for now. We will investigate scientific notation and
numeric values in the next chapter.

Mixing Characters and Calculations

The PRINT command can also mix messages and calculations.
To do that, type the command word PRINT, then type the first
message or calculation. Next, type a semicolon, and after that
type the second message or calculation. Here is an example:

JPRINT 2%x8%11+2*8%14;" SQ. FT."
400 SQ. FT.

1%
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You can include as many messages and calculations as you like,
in any combination. Just separate one from another with a
semicolon.

Abbreviated PRINT Command

Applesoft allows you to abbreviate the PRINT statement as a
question mark. Here are some examples you can try:

J?"TIME MARCHES ON"
TIME MARCHES ON

1213-46%6
-263

I8

Error Messages

Both Applesoft and Integer BASIC are very fussy about the
way you type commands. If you make a spelling or punctuation
error in a command, the Apple II beeps to draw your attention to
the error, and a message appears to suggest the likely cause of
trouble. Applesoft and Integer BASIC have limited diagnostic
abilities, so do not expect a definitive analysis of your error. They
must choose from fewer than 40 messages to describe one of the
thousands of errors and combinations of errors that can occur.

There are some errors the computer cannot detect. Suppose you
want to multiply 28 times 187, and you type this by mistake:

JPRINT 28+187
215

&

In this example, the Apple II has responded with the correct
answer to the calculation. It cannot tell that you accidentally
typed the wrong arithmetic operation. Likewise, neither Apple-
soft nor Integer BASIC check the accuracy of text you type
between quotation marks, so they do not detect mistakes there.

Error messages have a slightly different format in Integer
BASIC than in Applesoft, as the following shows.
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Applesoft
IPRNIT "THE LAVA FLOWS"

?SYNTAX ERROR
18

Integer BASIC

>SPRNIT "THE LAVA FLOWS"
%% SYNTAX ERR
> 8

EDITING COMMAND LINES

The simplest way to change a command line is to retype it.
This is unsatisfactory for several reasons. Retyping is a time-
consuming chore and the chances of typographical errors are
high. Fortunately, there is a way to modify command lines you
have already typed, as long as they are still visible. This is possi-
ble both in Integer BASIC and in Applesoft because anything
displayed on the screen is lzve. In other words, you can edit any-
thing on the screen. By using the ESC key in conjunction with
several other keys, you can move the cursor around on the screen
at will. This allows you to position the cursor to the beginning of
any line that is displayed on the screen. Then you can use the —
key to pass over parts of the command line you wish to leave un-
changed. You can replace, insert, or delete characters anywhere
on the line.

Moving the Cursor

There are three ways to move the cursor using keystrokes. The
easiest method works only on the Apple Ile; a slightly less con-
venient method works on most Apple II models; and the most
awkward method works on any Apple II.

On the Apple Ile, you can use the —, —, |, and t keys to move
the cursor around on the display screen. But first you must press
the ESC key to put the computer in escape mode (sometimes called
edit mode). If the Apple Ile is in active-40 or active-80 mode (80-
column adapter active), pressing ESC etches a cross on the solid
white cursor. The cross reminds you that the computer is in
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Figure 5-1. Cursor movement keys in escape mode (most Apple II models)

escape mode. If the 80-column adapter is inactive (or not
installed), pressing the ESC key still puts the computer in escape
mode, even though the cursor remains a flashing checked square.

On an Apple II Plus (or Apple Ile), you can use the I, J, K, and
M keys for cursor movement in escape mode. Because of the way
these four keys are situated on the keyboard, they form a direc-
tional control pad (Figure 5-1). As with the arrow keys on the
Apple Ile, you must press the ESC key to put the computer in
escape mode before the I, J, K, or M key will move the cursor.

On any Apple II, you can move the cursor around on the screen
by pressing two keys in sequence. First press and release the ESC
key, then press either the A, B, C, or D key. The A key moves the
cursor right, the B key moves it left, C moves it down, and D
moves it up (Figure 5-2). Each time you want to move the cursor
one position, you must press the ESC key and the appropriate let-
ter key, A, B, C, or D.

ESC.D

¢ ESC.B ESC.A $

ESC.C

~

Figure 5-2. Cursor movement (any Apple II)

ILLUSTRATION COURTESY OF
APPLE COMPUTER, INC.
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On an Apple Ile, the —, —, |, and t keys will repeat if you hold
them down, moving the cursor longer distances with fewer key-
strokes. On an Apple II Plus, you can use the REPT key with the 1,
J, K, and M keys to do the same thing.

Changing Characters

Replacing one character with another is easy. Using one of the
methods described above, move the cursor to the first character
of the line in which you want to make a change. Then, making
sure the computer is not in escape mode, use the — key to copy
over the characters you want to leave alone. Stop when you get to
the first character you want to change. Type the new characters
right over the old ones. Use the — key again to recopy to the end
of the line. Finally, press the RETURN key to effect the change.

For example, suppose you have just typed the following com-
mand to calculate the cubic feet of storage space in a 10 X 25 X
8-foot storage locker:

JPRINT "CU. FT. OF SPACE = ";10%25*8
CU. FT. OF SPACE = 2000

e

You can easily change this immediate mode line to calculate the
storage space in storage lockers of different sizes. To change the
dimensions to 10 X 25 X 14, for example, first position the cursor
at the beginning of the immediate mode line. Use any of the cur-
sor movement techniques described above. On an Apple Ile, for
example, press the ESC key to put the computer in escape mode
and then press the t key three times to move the cursor up to the
line where you want to make the change.

J:RINT “"CU. FT. OF SPACE = ";10%25%8
CU. FT, OF SPACE = 2000

]

Next, press ESC again to take the computer out of escape mode.
Press and hold the — key. The cursor will fast-forward along the
line as the characters it passes over are recopied. (If you do not
have an Apple Ile, you will have to use the REPT key, too.) Release
the key (or keys) in time to stop the cursor when it gets to the 8.
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If you overshoot or undershoot by not releasing the key at the
proper time, backspace or recopy one character at a time by tap-
ping the — and — keys.

JPRINT "CU. FT. OF SPACE = ";10%25*184
CU. FT. OF SPACE = 2000

]

With the cursor positioned over the 8, type in the new room
dimension of 14 and press the RETURN key.

JPRINT "CU. FT. OF SPACE = ";10%25%14
CU. FT. OF SPACE = 3500

im

Deleting Characters

With a slight change, the general procedure outlined above for
changing characters will also work for deleting them. The only
difference comes when, instead of typing new characters over
old, you use cursor movement techniques to skip over the old,
unwanted characters. On an Apple Ile, you can use the — key to
skip over characters. Be sure the computer is in escape mode, or
you will recopy the characters instead of deleting them. For
example, with the cursor like this,

JERINT "OUT, DAMNED SPOT! OUT, I STRAY!"

use the — key (not in escape mode) to recopy the characters up to
the mistake:

JPRINT "OUT, DAMNED SPOT! OUT, I SHRAY!"

Using cursor movement keys only, skip over the two extra
characters T and R. On an Apple Ile, for example, you would
press the ESC key to put the computer in escape mode and then
press the — key twice.

JPRINT "OUT, DAMNED SPOT! OUT, I STRIY!™

Now press ESC again to take the computer out of escape mode,
and recopy the remaining characters with the — key. Press the
RETURN key, and the message is printed correctly.
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JPRINT "OUT, DAMNED SPOT! OUT, I STRAY!"
OUT, DAMNED SPOT! OUT, I SAY!

n

You can also use the SPACEBAR to delete characters by replac-
ing them with blank spaces. To blank out all characters from the
cursor position to the end of the display line, press ESC and then
E. This has the same effect as pressing the SPACEBAR repeatedly
until you reach the end of the display line, but in this case the
cursor doesn’t move. Characters on the next display line are not
erased from the screen even if they were part of the same
command.

Inserting Characters

Inserting characters into a line may seem confusing at first
because the final results are not immediately apparent. The
Apple II cannot push apart characters on a line to make room for
insertions. Instead, you insert text above the line with the aid of
the cursor movement keys. You must remember that the com-
mand line displayed on the screen is not necessarily an exact
replica of the command line stored in the computer’s memory.

For example, suppose you want to insert the word BAND in
front of the word WAGON in the example below:

JPRINT "ON THE WAGON"
ON THE WAGON

i}

Press ESC to put the computer in escape mode. Then use the cur-
sor movement keys (1, —, I, J, and so on) to position the cursor so it
is on the first character of the command line, as follows:

SHRINT "ON THE WAGON"
ON THE WAGON

]

Press ESC again to take the computer out of escape mode, and use
the — key to copy over the first part of the line, stopping at the W.
Make sure the computer is not in escape mode while you do this.
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JPRINT "ON THE MBAGON"
ON THE WAGON

]

Press the ESC key followed by the t key (or I key) to move the
cursor up one line. If there are characters to the right of the cur-
sor on this line, you can erase them by first pressing the E key
and then ESC to get back into escape mode).

IPRINT "ON THE WAGON"
ON THE WAGON

]

Press ESC again to take the computer out of escape mode, and
type the word BAND.

BANDE
JPRINT "ON THE WAGON"
ON THE WAGON

]

In escape mode again, position the cursor on the letter W on the
original line. Remember, if you’re not in escape mode the — key
will erase the characters it passes over; do not un-insert your
insertions!

BAND
IPRINT "“ON THE :AGON"
ON THE WAGON

]

Finally, use the — key to copy over the rest of the line. (Make sure
the computer is not in escape mode.) Press the RETURN key to
reexecute the command.

8AND
JPRINT "ON THE WAGON"
ON THE BANDWAGON

|



98 / Apple Il User's Guide

PROGRAMMED MODE STATEMENTS

There is only so much you can do in immediate mode. Instead
of typing commands for immediate execution, you can type them
into a program and defer their execution until later. This is
called programmed mode (also called deferred mode or indirect
mode). In programmed mode, the computer accepts and stores
commands in its memory, but does not act on them until you tell
it to do so. In this mode, commands are usually called statements,
but people do use the terms interchangeably. Most immediate
mode commands can be used as programmed mode statements,
and vice versa, although there are a few that work in only one
mode. Appendix A lists all commands and statements and speci-
fies those that are limited to immediate or programmed mode.

Line Numbers

Most immediate mode commands can be converted to program
statements by adding a line number. A line number is simply a
one- to five-digit number entered at the beginning of a program
line. Here is an example:

J10 PRINT "RUBBER BABY BUGGY BUMPERS"

In Applesoft, line numbers can range between 0 and 63999. Inte-
ger BASIC allows line numbers between 0 and 32767.

Line numbers determine the sequence of program lines in a
BASIC program. The first line must have the smallest line
number, and the last line must have the largest. Even if you type
the lines out of order, the Apple II will internally rearrange them
in the proper sequence by line number.

Listing Program Lines

You can see what program lines the computer has stored in its
memory at any time by typing the command LIST. Suppose you
type in the following program:

130 PRINT "cut”
J10 PRINT "FISH"
120 PRINT "OR"
J40 PRINT "BAILT"
1%
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Looking back at your work, you notice that the lines are out of
order. This makes no difference, because the Apple II has inter-
nally rearranged them by line number. To reassure yourself, you
can list the lines the computer has in its memory with a LIST
command:

JLIST

10 PRINT "FISH"
20 PRINT "OR"

30 PRINT "cuT"“
40 PRINT "BAIT"

BiE

This is called a program listing. There are variations of the
LIST command that allow you to list one line at a time or a group
of lines. This latter option is especially handy when you have a
long program that will not fit on the display screen all at once.
With the last example program still in the computer’s memory,
the command LIST 10 will list just line 10, like this:

ALIST 10
10 PRINT "FISH"

18

To list several sequential program lines, you must specify both
the starting and ending line numbers, as in this example:

JLIST 20,40

20 PRINT "OR"
30 PRINT "CUuT"
40 PRINT "BAIT"

1%

In Applesoft, you can list all program lines up to and including
a specific program line. You can also list all program lines from a
specific line to the end of the program. Here are examples of
those two versions of the LIST command:

ILIST ,20

10 PRINT "FISH"
20 PRINT "OR"
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JLIST 20,

20 PRINT "OR™
30 PRINT "CuT"
40 PRINT "BAIT"

1%

You can halt a listing before it reaches the end by typing
CONTROL-C. This is especially useful for halting the interminable
listing of a long program.

On Apple Ile and Apple II Plus machines you can temporarily
suspend the listing of a program by pressing CONTROL-S. The
listing resumes when you press CONTROL-S again. This feature
allows you to review the listing of a long program at your own
pace.

Program Execution

The computer executes or runs a program when it performs the
operations the program specifies. An immediate mode command
is like a one-line program that is executed as soon as you press
the RETURN key. In programmed mode you must issue the RUN
command to execute a program. Each time you do so, the entire
program runs again. The following example illustrates this:

JLIST

10 PRINT "FISH"
20 PRINT “OR"
30 PRINT "cuT"
40 PRINT "“BAIT"
50 END

JRUN

EITHER
FISH
OR

CuT
BAIT

B}

An END statement like the one on line 50 in the example above
tells BASIC to stop executing the program and to then return to



Fundamentals of BASIC Programming / 101

immediate mode. Therefore an END statement should be the last
statement your program executes. Applesoft does not require an
END statement. It ends a program automatically when it runs
out of statements. Still, it’s a good idea to end your programs
properly, with END statements.

A plain RUN command like the one in the previous example
starts the program at its lowest line number. With a variation of
the RUN command, you can specify which line to start on. The
following RUN command executes the last two lines of the pre-
vious program:

JRUN 30
cut
BAIT

1%

Multiple-Statement Lines

You can put more than one statement on a single program line.
The first statement follows the line number. The second state-
ment follows the first, with a colon (:) in between. In other words,
use colons to separate the statements on a multiple-statement
line. Here is an example:

J10 PRINT "FISH":PRINT "BAIT":END

Applesoft allows multiple-statement program lines in both pro-
grammed and immediate modes. In both cases, the line length
limit is 255 characters, as described earlier in this chapter.

Integer BASIC allows multiple-statement lines only in pro-
grammed mode. Immediate mode lines can have just one com-
mand each. Line length is limited to approximately 150 charac-
ters. The exact line length limit depends on the content of the
line.

Program Comments

If you write a short program with five or ten statements, you
will probably have little trouble remembering what the program
does —unless you leave it around for six months and then try to
use it again. If you write a longer program with 100 or 200



102 / Apple Il User's Guide

statements, then you are quite likely to forget something impor-
tant about the program the very next time you use it. After you
have written dozens of programs, you will stand no chance of
remembering each program in detail. The solution to this prob-
lem is to document your program by including comments or
remarks that describe what is going on.

Use REM statements to put remarks in your program Here is
an example:

J10 REM DISPLAY BOILING POINT OF WATER
J20 REM IN SEVERAL TEMPERATURE SCALES
130 PRINT 212: REM FAHRENHEIT

140 PRINT 100: REM CELSIUS

150 PRINT 80: REM REAUMUR

The computer skips over REM statements; it does not execute
them. Everything on a program line that follows the command
word REM is treated as an explanatory comment, so a REM
statement must come last on a multiple-statement line.

Automatic Line Numbering

Integer BASIC will automatically number your program lines
for you. Use the AUTO command to institute this feature. The
computer will then supply the next line number each time you
press the RETURN key. Here is an example:

>AUTO 1000

>1010 PRINT "HOW MANY YARDS IN A MILE?"
>1020 PRINT 5280/3

>1030

>8

As you can see from the example, the AUTO command
requires you to specify the line number where automatic line
numbering should start. You can also specify the increment
between line numbers. The following example illustrates this:

>AUTO 1000, 100

>1100 PRINT "HOW MANY YARDS IN A MILE?"
>1200 PRINT 5280/3

>1300

>E
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In the example above, line numbers are incremented by 100. If
you do not specify the increment, the Apple II uses an increment
of 10 by default.

The computer will not advance to the next line number if it
finds an error on the line you just finished, or if you entered
nothing on the line except RETURN.

To get out of the automatic line numbering mode, type
CONTROL-X. This cancels the line number provided by the com-
puter. Following that, type the command MAN to return to man-
ual line numbering.

EDITING BASIC PROGRAMS

Few programmers can write perfect programs and type them
in without a mistake. Even fewer can avoid making changes and
improvements as they go along. Fortunately, the techniques pre-
sented earlier in this chapter for editing command lines also
work with programmed mode lines. There are also ways to add,
delete, and replace entire program lines.

Changing Lines

In order to edit anything, whether it is an immediate mode
command or a program line, it must be visible on the display
screen. In the case of an immediate mode line, if it’s not visible
you’ll have to retype it. But you can redisplay programmed mode
lines with the LIST command. Simply specify starting and end-
ing line numbers for a screen-sized section of the program. If you
list too much, stop the listing by pressing CONTROL-C while the
line you want to change is still on the screen. It doesn’t matter
how a line gets on the screen; once it’s there, you can change it.

When a program line is too long to fit on one display line, the
LIST command automatically continues it on the next display
line. The continuation lines are indented five spaces. You can
keep the LIST command from indenting continuation lines.
First, clear the entire display screen by pressing ESC followed by
@. Then type the following command:

POKE 33,30
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In addition to suppressing the indentation, the preceding com-
mand reduces the width of the display screen to 30 characters.
This technique works only when the screen width is 40 and does
not change the character size. Don’t worry for now about how the
POKE command works; we will explore it in more detail in
Chapter 8.

To return the display to a width of 40, type this:

POKE 33,40

Replacing Lines

To replace a program line with a new one, just type in the new
line using the old line number. The Apple II automatically
deletes an existing program line that has the same line number
as one you type in later.

Deleting Lines

To delete an entire line, type its line number and then press the
RETURN key. When you list the program, you will see that the
line and line number are no longer part of the program. Here is
an example:

1100 PRINT "“VIRTUE IS ITS OWN REWARD"

1110 PRINT "IF THE SHOE FITS, WEAR IT"

1120 PRINT "WHERE THERE'S SMOKE, THERE'S
FIRE"

1130 PRINT "LOOK BEFORE YOU LEAP"

1140 PRINT "BREVITY IS THE SOUL OF WIT"

1150 END

1110

1130

JLIST

100 PRINT "VIRTUE IS ITS OWN REW
ARD"

120 PRINT "WHERE THERE'S SMOKE,
THERE'S FIRE"

140 PRINT "BREVITY IS THE SOUL 0
F WIT"
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150 END

1%

You can use the DEL command to delete a block of program
lines. Continuing the example above,

JDEL 110,140
JLIST

100 PRINT "VIRTUE IS ITS OWN REW
ARD"

150 END
18

In the example above, the command DEL 110,140 deletes all
program lines starting at line number 110 and ending with line
number 140. Even though line 110 does not exist, all lines
between 110 and 140 are deleted.

Adding Lines

You can type in new program lines in any order, at any time.
Their line numbers determine their position in the program. The
Apple II automatically merges them with any other program
lines currently in memory. Try adding lines 120 and 110 back
into the example above.

J120 PRINT "WHERE THERE'S SMOKE, THERE'S
FIRE"
1110 PRINT “IF THE SHOE FITS, WEAR IT"

JLIST

100 PRINT "VIRTUE IS ITS OWN REW
ARD"

110 PRINT "IF THE SHOE FITS, WEA
R IT"

120 PRINT "WHERE THERE'S SMOKE,
THERE'S FIRE"
150 END

1%



106 / Apple ll User’s Guide

Renumbering Program Lines

The DOS 3.3 System Master disk contains a program, named
RENUMBER, that can renumber the lines in an Applesoft pro-
gram. You must run RENUMBER before you start typing any
program lines; you may want to do this right after starting the
computer. The RENUMBER program adds a new command to
Applesoft and displays a summary of its options (Figure 5-3).

Running the RENUMBER program adds the ampersand

& {APPLESDET _RENUMBER’ &

GMEUFER; INCA 4978

RENUMBER (DEFAULT VALUES)

& {(FIRST 101 [,INC 101 C,s 0] C,E 639991
MERGE

&H PUT PROGRAM ON HOLD
&nM MERGE TO PROGRAM ON HOLD

PRESS 'RETURN' TO CONTINUE...H

Figure 5-3. Renumber (& command) options



Fundamentals of BASIC Programming / 107

command, &, to Applesoft. It can go through your program and
assign new, equally spaced line numbers. The following example
illustrates this:

JLIST

6 PRINT "FISH"
73 PRINT "OR"
85 PRINT "cCuTt"
99 PRINT "BAIT"
1400 END

l&
JLIST

10 PRINT "FISH"
20 PRINT "OR"
30 PRINT "cut"
40 PRINT "BAIT"
50 END

%

The & command has two options that let you restrict the part of
the program that is renumbered. The S option specifies the line
number to start on and the E option specifies the number to end
on. To use these options, add an S followed by the starting line
number, then a comma, and after that an E followed by the end-
ing line number, like this:

JLIST

6 PRINT "FISH"
73 PRINT "OR"
85 PRINT "cut"
99 PRINT "BAIT"
1400 END

J&s73,E99
JLIST

6 PRINT "FISH"
10 PRINT "OR"
20 PRINT "cut®
30 PRINT "BAIT"
1400 END

1%
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Two other options, F and I, let you designate the first new line
number to use and the increment between newly assigned line
numbers. Here is an example:

JLIST

6 PRINT "FISH"
73 PRINT "OR"
85 PRINT "cuTt"
99 PRINT "BAIT"
1400 END

J&F100,120
JLIST

100 PRINT "FISH"
120 PRINT "OR"
140 PRINT "cuT®
160 PRINT "BAIT"
180 END

1

You can use all four options in one & command, and can list
them in any order. You can also use one option alone, any two
options, or any three options. If any option is missing, the &
command uses a standard number by default, as listed in Table
5-1. If an error occurs during the renumbering process, a
message explains the problem. The messages are listed in
Appendix B.

A program may contain statements that refer to other pro-
gram line numbers. The & command automatically corrects the

Table 5-1. Renumber Command Options

Option Specifies

Line number to start renumbering
Line number to end renumbering

First new line number to use

t—cgj[XjU)

Increment between newly assigned line numbers




Fundamentals of BASIC Programming / 109

line number references in those statements. That includes DEL,
LIST, and RUN when they are used in programmed mode. It
also includes some statements that are covered in later chapters:
GOTO, ON-GOTO, GOSUB, ON-GOSUB, and IF-THEN. The &
command does not correct line numbers that are in REM
statements.

Caution: Do not reset the computer by pressing CONTROL-
RESET while renumbering is in process, or you will destroy your
program. The FP command may destroy the & command, forc-
ing you to rerun the RENUMBER program to restore it. Doing
that erases your Applesoft program.

Clearing Out Old Programs

Because the Apple II stores programs in its memory, you must
specifically instruct it to erase an old program before you type in
a new one. Do this by typing the command NEW. If you forget to
type NEW, your new program will be mixed in with your old
program.

ENDING BASIC

Switching off the Apple II ends a session with Applesoft or
Integer BASIC, as does restarting with another disk (by inserting
the new disk and pressing CONTROL-OPEN APPLE-RESET). Be
careful not to switch off or restart the computer while it is exe-
cuting a command or program.




BASIC Programs on
Disk and Cassetfe 6

Since the Apple II can keep only one BASIC program in its
memory at a time, you need some way to store a program outside
memory and retrieve it on demand. Depending on how you start
the Apple II and on which dialect of BASIC you use, you can
store programs on cassettes only, DOS 3.3 disks and cassettes, or
ProDOS disks. Table 6-1 lists the possibilities.

Applesoft and Integer BASIC have commands for working
with programs and other files on disk. In many cases, the com-
mands parallel features of the STARTUP program on the Pro-
DOS User’s Disk and the FILEM program on the DOS 3.3 Sys-
tem Master disk. The commands for ProDOS disks are similar to
the commands for DOS 3.3, but they are not identical. (ProDOS
commands are not available in Integer BASIC.)

This chapter presents the disk and cassette commands in three
sections: one for ProDOS disks, one for DOS 3.3 disks, and one
for cassettes. The sections are completely self-contained, so read
only the ones that interest you. You will find additional informa-
tion about using cassettes in Chapter 2. Chapter 4 contains an
introduction to DOS 3.3 files, catalogs, and names. The introduc-
tion to ProDOS files, directories, names, paths, and prefixes is in
Chapter 3.

PRODOS COMMANDS

When you start an Apple II with a ProDOS disk, Applesoft
includes commands for storing and retrieving programs on disks.

11
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Table 6-1. Disk and Cassette Command Availability

Startup BASIC Commands
Disk Dialect Available

ProDOS Applesoft ProDOS

DOS 3.3 Applesoft DOS 3.3 and cassette

DOS 3.3 Integer BASIC DOS 8.8 and cassette

None Applesoft Cassette

None Integer BASIC Cassette

It also includes commands that mimic many of the menu choices
in the STARTUP program on the ProDOS User’s Disk, which is
described in Chapter 3. There are commands to change the pro-
gram name prefix, to display and create directories, and to
delete, rename, lock, and unlock files and directories. For file
copying, disk duplication, and disk formatting, you must use the
STARTUP program on the ProDOS User’s Disk.

Saving Programs

The SAVE command writes onto disk a copy of the BASIC
program currently in the computer’s memory. You specify the
program’s name. For example:

JSAVE MONEY

This statement saves the BASIC program currently in memory
under the name MONEY. It uses the volume directory on the
drive where the last disk activity occurred (unless you have speci-
fied a prefix, as described later in “Changing the Prefix”).

You can also specify a full pathname when you save a file. The
following example saves a file named LEADING, which is
located in a directory named ACTOR that is on a disk volume
named PRODUCER:

JSAVE /PRODUCER/ACTOR/LEADING

Warning: Be careful which name you use when saving a pro-
gram. If another file with the same pathname already exists,
ProDOS replaces it with the program you are saving.
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Loading Programs

The LOAD command reads a program file from disk into the
computer’s memory. The incoming program replaces any exist-
ing program. You must specify the name of the file to be loaded.
The following example loads a program named HELLO:

JLOAD HELLO

If the name you specify is not in the volume directory, you will
get the message PATH NOT FOUND. If the name exists but
does not identify a BASIC program file, the message FILE
TYPE MISMATCH appears.

As with the SAVE command, you can specify a full pathname
as part of a LOAD command. The following statement loads the
file LEADING that was saved earlier:

JLOAD /PRODUCER/ACTOR/LEADING

Changing the Prefix

When most of your files are in the same directory, you can save
yourself some typing by using a ProDOS prefix to specify the
part of the pathname they all have in common. You do this with
the PREFIX command. Here is an example:

JPREFIX /PRODUCER/ACTOR

This sets the prefix to the volume (that is, the disk) named
PRODUCER and the directory named ACTOR. The prefix is
added to the file names or partial pathnames in any subsequent
ProDOS commands such as LOAD and SAVE.

To learn the current prefix, type the PREFIX command alone
(without any pathname) in immediate mode. Unless you change
the prefix, it is set to the volume directory name of the disk you
used most recently.

Starting a BASIC Program

After loading a BASIC program with the LOAD command,
you can execute it with the RUN command. As a shortcut, you
can both load and run a BASIC program with just the RUN
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command. All you do is add the program name or pathname, like
this:

JRUN /MAIL.LIST/ENTRY
If you entered this example and pressed the RETURN key, the

command would start the program named ENTRY from the disk
volume named MAIL.LIST.

The Disk Directory

Both the CAT and CATALOG commands display a listing of
the programs and other files in a directory. You can specify a
pathname for the directory or let ProDOS use the current prefix
directory. Here is an example that specifies a pathname:

JCATALOG /PRODUCER/STUNT/WOMEN

For each file in the directory, the CATALOG command dis-
plays seven items across 80 columns, as shown in Figure 6-1. (If
your screen is set for 40 columns, two lines are used to display the
nine items for each file.) From left to right, it reports:

1. The file name. If the file is locked, the name is prefixed with

an asterisk.
ICRTALOG
JUSERS.DISK

NAE TYPE BLOCKS MODIFIED CREATED ENDFILE SUBTYPE
*PRODOS svS 30 18-GEP-84 0:00 18-SEP-84 13:51 14848
SGASIC.SVSTEN  SVS 21 18-JM-84 0:00 18-JUN-84 0:00 10240
*F |LER SYSs S1 <NO DATE> 18~-AN-94 0:00 25600
SCONVERT sYS 42 1-MOU-B3 0:00 1-NOV-83 0:00 20481
*STARTUP BRS 24 26-JUL-84 0:00 26-JUL-84 0:00 11470
*OIRE BAS 3 15-0CT-83 0:00 15-0CT-83 0:00 041
SHYPNOS IS BRS 3 15-0CT-83 0:00 15-0CT-83 0:00 637
SANIMALS BRS 10 15-0CT-83 0:00 15-0CT-63 0:00 4578
BLOCKS FREE: 80  BLOCKS USED: 191  TOTAL BLOCKS: 280
"

Figure 6-1. A ProDos CATALOG command directory listing
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2. The file type (see Table 6-2).

3. The amount of disk space the file currently uses, as a
number of 512-byte blocks.

4. The last date the file was modified.
5. The date the file was created.

6. The amount of space allotted for the file, as a number of
bytes.

7. A random-access file’s record length, a binary file’s load
address, or a blank space for any other type of file.

In addition, the CATALOG command displays the directory
name at the top of the listing. It also displays the number of 512-
byte blocks free, the number of blocks used, and the total number
of blocks on the disk at the bottom of the listing. The endfile and
subtype columns are of interest primarily to advanced
programmers.

The CAT command displays an abbreviated version for 40-
column screens. It displays only the first four items from the
CATALOG listing, plus the directory name, the number of blocks
free, and the total blocks on the entire disk.

Creating a Directory

You can create new directories with the CREATE command.
You specify the directory name (or the pathname ending with the

Table 6-2. ProDos File Type Abbreviations

Abbreviation Type
DIR Directory
TXT Text or other data
BAS Applesoft program
VAR Applesoft variables
BIN Binary
REL Relocatable
$F n User defined (2 = a number from 1 to 8)
SYS ProDOS system program or system file
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new directory name) as follows:
JCREATE /PRODUCER/SPECIAL.EFFECTS

After creating a directory, you can sdave programs and other
files or create more directories (subdirectories) in it. If you try to
create a file or directory that already exists, the error message
DUPLICATE FILE NAME will appear on the screen.

Deleting Files and Directories

With the DELETE command you can remove a file or direc-
tory from the disk. You specify a file name, pathname, or partial
pathname for the file. Here is an example:

JDELETE /PRODUCER/ANIMAL/TRAINERS

The DELETE command cannot remove a locked file (indicated
by an asterisk in a directory listing) or a directory that is not
empty. It can never remove the volume directory.

Renaming Files and Directories

To change the name of a file or directory (including the volume
directory), use the RENAME command. You first specify the old
name and then the new name, as in the following example:

JRENAME MAKE.UP, MAKEUP

This renames the file MAKE.UP to MAKEUP in the directory
specified by the ProDOS prefix.

The RENAME command cannot move a file from one direc-
tory to another, so both names must be in the same directory. You
cannot rename a locked file or directory. Nor can you rename a
file to a file name that already exists. If you do, you will be

greeted by the error message DUPLICATE FILE NAME.

Locking and Unlocking Files and Directories

The LOCK command protects a file or a directory against
removal, renaming, or having any modifications made to it. The
UNLOCK command removes this protection. Here is an example
of each command.
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JLOCK COSTUMES
JUNLOCK COSTUMES

Specifying the Drive

On an Apple II that has more than one disk drive, you can use
the ProDOS commands with any drive you want. If you specify a
volume name that doesn’t match the name of the disk in the start-
up drive, ProDOS automatically checks all other disk drives. In
fact, ProDOS can find a disk by its volume name even if you
switch drives between commands.

Another way to specify a disk drive—and the disk in it—is by
number. Drives are identified by the numbers 1 and 2. If your
Apple IT has more than two drives, the additional drives are also
numbered 1 and 2, in pairs. Drive pairs are identified by the slot
number of the accessory card to which they are attached. To add
a drive number to a ProDOS command such as LOAD or SAVE,
type a comma, the letter D, and the drive number at the end of
the command. To specify a slot number, append a comma, the
letter S, and the slot number. For example, the following com-
mand saves the current program under the name ENTRY on
drive 2, slot 5:

JSAVE ENTRY,D2,S5

You can add just a drive number or a slot number and have
ProDOS supply the missing information. If you omit the slot
number, ProDOS uses the slot where the last disk activity
occurred. Similarly, if you omit the disk drive number, ProDOS
uses the same disk drive number as the most recent ProDOS
command.

If you specify a drive or slot number in a ProDOS command
and the ProDOS prefix is just a volume directory name (no sub-
directory name included), the prefix changes to the name of the
volume directory in the specified drive. Subsequent ProDOS
commands will use that same drive until you specify another
drive or slot number, or until you change the prefix with the
PREFIX command.

However, specifying a drive or slot number has no effect on the
ProDOS prefix if the prefix includes more than a volume direc-
tory. In this case, the prefix determines which drive and which slot
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subsequent ProDOS commands use (unless they include an ex-
plicit drive or slot number).

If you specify a drive or slot number where no drive is con-
nected, the message NO DEVICE CONNECTED appears.

Confused? The relationship between the drive and slot numbers
and the prefix is complicated. You may wish to take the safe but
tedious approach: never use drive or slot numbers; only use
pathnames and prefixes.

DOS 3.3 COMMANDS

When you start an Apple II with a DOS 3.8 disk, Applesoft
includes commands for storing and retrieving programs on disks.
It also includes commands that mimic many of the menu choices
in the FILEM program on the DOS 3.3 System Master disk,
which is described in Chapter 4. There are commands to display
the disk catalog, initialize a disk, and to delete, rename, lock,
unlock, and verify files. For file copying and disk duplication you
must use the FILEM and COPYA programs on the DOS 3.3 Sys-
tem Disk.

Saving Programs

The SAVE command writes a copy of the BASIC program cur-
rently in the computer’s memory onto disk. You specify the pro-
gram’s name. For example:

JSAVE MONEY

This statement saves the BASIC program currently in memory
under the name MONEY.

Warning: Be careful which name you use when saving a pro-
gram. If another file with the same name already exists, DOS 3.3
replaces it with the program you are saving.

Loading Programs

The LOAD command reads a program file from disk into the
computer’s memory. The incoming program replaces any exist-
ing program. You must specify the name of the file to be loaded.
The following example loads a program named HELLO.
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JLOAD HELLO

If the name you specify is not in the volume directory, you will
get the message FILE NOT FOUND. If the name exists but
does not identify a BASIC program file, the message FILE
TYPE MISMATCH appears.

Starting a BASIC Program

After loading a BASIC program with the LOAD command,
you can execute it with the RUN command. As a shortcut, you
can load and run a BASIC program with just the RUN com-
mand. All you do is add the program name, like this:

JRUN ENTRY

If you entered this example and pressed the RETURN key, the
command would start the program named ENTRY from the disk
most recently used.

The Disk Catalog

The CATALOG command displays a listing of the programs
and other files on a disk. Here is an example:

JCATALOG

For each file on the disk, the CATALOG command displays
three items across 40 columns, as shown in Figure 6-2. From left
to right, it reports:

1. The file type (A=Applesoft, I=Integer BASIC, B=Binary,
T=Text). If the file is locked, the type is prefixed with an
asterisk.

2. The amount of disk space the file currently uses, as a
number of 256-byte blocks. When the file size reaches 256
blocks, the number that appears in the catalog starts over at
zero, and thus does not reflect the true size of the file.

3. The file name.
In addition, the CATALOG command displays the volume number

at the top of the listing (DISK VOLUME 254 in Figure 6-2).
If there are more than 18 files in the catalog, DOS 3.3 splits the
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DISK VOLUME 254

*A 003 HELLO

*] 003 APPLESOFT
*B 006 LOADER.0BJO
*B 042 FPBASIC

*B 042 INTBASIC

*A 003 MASTER

*B 009 MASTER CREATE
*I 009 CcoPY

*B 003 CoPY.O0BJO
*A 009 COPYA

*B 003 CHAIN

*A 014 RENUMBER

*A 003 FILEM

*B 020 FID

*A 003 CONVERT13
*B 027 MUFFIN

*A 003 START13

*B 007 BOOT13

*A 004 SLOT#

pE

Figure 6-2. A DOS 3.3 CATALOG command listing

listing into “pages.” The first page lists the first 18 files and sub-
sequent pages list 21 files each. DOS 3.3 waits at the end of each
page for you to press a key. When you do, it goes on to the next
page.

Initializing Disks

The INIT command prepares brand-new disks for the DOS 3.3
operating system by mapping the disk surface and setting up a
blank catalog. You can also initialize a used disk in order to erase
it completely. The INIT command specifies the name of the
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greeting program, which will be run automatically if you later
start the Apple II with the initialized disk. Here is an example:

JINIT HELLO

This example initializes the disk and saves the BASIC program
currently in memory as the greeting program. It uses the stan-
dard greeting program name, HELLO.

Deleting Files

With the DELETE command you can remove a file from the
disk. You specify the name of the file to be deleted, as in this
example:

JDELETE TRAINERS

The DELETE command cannot remove a locked file (indicated
by an asterisk in a catalog listing).

Renaming Files

To change the name of a file, use the RENAME command. You
first specify the old name and then the new name, as in the fol-
lowing example:

JRENAME MAKE.UP, MAKEUP

This renames the file MAKE.UP to MAKEUP.

Warning: The RENAME command does not check to see if the
new file name is already in use. If it is, you will end up with two
files that have the same name. This can be very confusing and
difficult to fix.

Locking and Unlocking Files

The LOCK command protects a file against removal, renam-
ing, or having any modifications made to it. The UNLOCK com-
mand removes this protection. Here is an example of each
command:

JLOCK COSTUMES
JUNLOCK COSTUMES
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Specifying the Drive

If your Apple II has more than one disk drive, you can use the
DOS 3.3 commands with any drive you want. Drives are identi-
fied by the numbers 1 and 2. If your Apple II has more than two
drives, the additional drives are also numbered 1 and 2, in pairs.
Drive pairs are identified by the slot number of the accessory
card to which they are attached.

To add a drive number to a DOS 3.8 command such as LOAD
or SAVE, type a comma, the letter D, and the drive number at
the end of the command. To specify a slot number, append a
comma, the letter S, and the slot number. For example, the fol-
lowing command saves the current program under the name
ENTRY on drive 2, slot 5:

1SAVE ENTRY,DZ2,S5

You can add just a drive number or a slot number and have
DOS 3.3 supply the missing information. If you omit the slot
number, DOS 8.3 uses the slot where the last disk activity
occurred. Similarly, if you omit the disk drive number, DOS 3.3
uses the disk drive number most recently specified. And if you
omit both the drive and slot numbers, DOS 8.3 uses the drive and
slot where the last disk activity oceurred.

If you specify a drive or slot number where no drive is con-
nected, the message I/O0 ERROR appears.

BASIC PROGRAMS ON CASSETTE

The Apple II can save and retrieve programs on cassette even
if no disk drives are present. The cassette commands work with
DOS 3.3, but not with ProDOS. They also work on an Apple II
started without a disk, in which case neither ProDOS nor DOS
3.3 is present.

Saving a Program on Cassette

To save the program currently in memory on cassette, put a
tape in the cassette recorder and follow these steps:

1. Rewind the cassette to the beginning.
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. Type the command word SAVE, but do not press the

RETURN key yet.

Depress the cassette recorder’s RECORD and PLAY buttons
simultaneously.

Now press the RETURN key.

. The Apple II beeps as it starts recording the program on the

tape. _
The Apple II beeps again when it finishes the recording.

Depress the STOP button on the recorder after the second
beep.

Loading a Program From Cassette

To replace the program current]y in memory (if any) with one
from tape, put the tape in the cassette recorder and follow these
steps:

1.
2.

>

Rewind the tape to the beginning.

Type the command word LOAD, but do not press the
RETURN key yet.

Depress the PLAY button on the cassette recorder.
Now press the RETURN key.

The Apple II beeps as it starts to load the program from the
tape.

The Apple II beeps again when it finishes.

Depress the STOP button on the recorder after the second

beep. Use the LIST command to verify that the program is
in memory.

Saving Multiple Programs

It doesn’t take very much tape to record a single BASIC pro-
gram. There is usually enough tape on one cassette to hold sev-
eral programs. You can record programs one after another if you
omit step 1 above. Instead of rewinding to the beginning of a new
tape, start recording after the end of a program on a used tape.

Loading the second, third, and subsequent programs on a
cassette is not as straightforward as loading the first. After you
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rewind the tape to the beginning, you must get past the first pro-
gram in order to load the second, past the second to get at the
third, and so on. You can do this by issuing the LOAD command
repeatedly until the program you want is in memory. This is a
slow process, but it works.

You can speed things up considerably if your cassette recorder
has a tape counter. When you rewind the tape to the beginning
before saving a program, reset the tape counter to zero. After
saving the first program, jot down the tape counter reading. This
is the starting tape counter reading for the second program. Save
the second program and note the tape counter reading at the end
of it (for the start of the third program).

To load the second program, rewind the tape to the beginning
and once again reset the tape counter to zero. Then use the FAST
FORWARD button on the cassette recorder to position the tape
counter to the reading for the start of the second program. You
can use the REWIND button on the cassette recorder to back up
the tape if you overshoot with the FAST FORWARD button. Now
use the LOAD command to load the second program.
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The business of computer programs is to input, manipulate,
and output data. So the way a programming language handles
data, whether numbers or text, is very important. This chapter
describes the types of data you may encounter in an Applesoft or
Integer BASIC program.

STRINGS

A string is any character or sequence of characters enclosed in
quotation marks. You have already seen strings with the PRINT
statement as messages to be displayed on the screen. Here are
some more examples of strings:

“IGNORANCE IS BLISS”
“ACCOUNT 4019-181-324-837"
“NICK CHARLES”

“SAM & ELLA CAFE”
“MARCH 18, 1956”

With a few exceptions, a string can contain any character you
can produce at the keyboard using the letter and number keys,
with or without the CONTROL or SHIFT key. The keys you cannot
use to generate characters are —, —, 1, |, RETURN, ESC, CON-
TROL-H, CONTROL-M, CONTROL-U, and CONTROL-X, because they
either move the cursor or end the line you’re working on, or both.

Strings can be any length from 0 to 255 characters. A string
with no characters in it is called a null string. There are some

126



126 |/ Apple Il User's Guide

invisible characters you can produce by pressing certain combi-
nations of keys. For example, if you press the CONTROL and G
keys simultaneously, the computer beeps. You can put this char-
acter in a string. Try pressing CONTROL-G between quotation
marks in a PRINT statement.

JPRINT ™"

18

In this example you can hear the characters between the quota-
tion marks even though you can’t see them. There are other char-
acters that are invisible and inaudible. Such characters are used
for controlling printer functions, communications devices, and
other components you can attach to the Apple II.

In order to make full use of strings, you must understand how
characters are stored in the computer’s memory. It's really very
simple. Computer memory can store numbers, but it cannot store
characters. When you type a character, the computer automati-
cally converts it to a number, using a standard code called ASCII
(American Standard Code for Information Interchange). Later,
as the computer gets ready to display character strings, it auto-
matically converts the code numbers back to characters. All this
happens behind the scenes, so most computer users aren’t even
aware of how it works. If you write programs in BASIC, however,
you may have to work directly with the code numbers. The ASCII
code for the letter A is 65, for B it is 66, C is 67, and so on. You
will find a complete table of characters and their ASCII code
numbers in Appendix E.

In Applesoft, there is a way to generate a character by specify-
ing its ASCII code number. This technique, described at the end
of this chapter, lets strings include characters that move the cur-
sor or cannot be generated from the keyboard for other reasons.

NUMBERS

There are two kinds of numbers that can be stored in the Apple
I1: integers, which are numbers without any fractional part, and
real numbers (also called floating point numbers), which can have
fractional parts. As you might suspect, Integer BASIC only rec-
ognizes integers. Applesoft uses both integers and real numbers.

You must express all numbers without commas. For example,
you must use 32000, not 32,000.
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Integers

An integer is a number that has no fractional portion or
decimal point. The number can be negative (—) or positive (+). An
unsigned number is assumed to be positive. Integer numbers
must have values in the range —32767 to 32767. The following are
examples of integers:

0

1

44
32699
—15

Real Numbers

A real number can be a whole number, a whole number with a
decimal fraction, or just a decimal fraction. The number can be
negative (—) or positive (+). If the number has no sign, it is
assumed to be positive. The smallest (most negative) real number
is

—100000000000000000000000000000000000000
and the largest is

100600000000000000000060000000060000600000
Here are some examples of real numbers:

5

—15
65000

161

0

0.5
0.0165432
—0.0000009
1.6
24.0055
—64.2

When the value of any fractional number gets closer to zero than
about 0.000000000000000000000000000000000000003, it will
be converted to zero.
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Scientific Notation

Very large and very small real numbers are presented in
Apple using scientific notation. Any number that has more than
nine digits in front of the decimal point will be expressed in
scientific notation. Any fractional number closer to zero than
£0.01 will be expressed in scientific notation.

Scientific notation simply expresses a number as a multiple of
10, 100, 1000, or some other power of 10 (see Figure 7-1). There-
fore it is a convenient way of expressing very large and very
small numbers. The maximum and minimum values for real
numbers, which we just expressed with dozens of zeros, can also
be expressed using scientific notation as 1E+38 and —1E+38,
respectively. Expressed in scientific notation, the closest a num-
ber can get to zero is SE—38.

The coefficient, which
specifies the value'’s
significant digits; the

decimal point is assumed Always the letter E (stands
to be to the right of the for exponent)
coefficient unless

specified otherwise

+number E tee

\

A one- or two-digit
exponent, which
specifies the
magnitude of the
coefficient —that is,
the number of places
to move the decimal
point right (positive
exponent) or left
(negative exponent)

Optional plus or
minus signs

Figure 7-1. Scientific notation
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Roundoff

We saw earlier that real numbers can have as many as nine
digits of precision. For a number greater than 1 or less than —1,
this means only the leftmost nine digits can be nonzero. Applesoft
rounds off any digits in excess of nine. Here are some examples
(note that large numbers are printed in scientific notation):

JPRINT 1234567891
1.23456789E+09

12-123456789123456789
=1.23456789E+17

1?-150000475.75
-150000476

1290000000.7558
90000000.8

1

Fractional numbers (those between 1 and —1) are subject to the
same limitation. In this case, though, the nine digits of precision
start with the first nonzero digit to the right of the dgcimal point.
Here are some examples:

JPRINT .1234567891

J1?.000000000900000007558
9.00000008E-10

1%

VARIABLES

Thus far in our discussions of data we have only considered
constant values. It is often more convenient to refer to data items
by name rather than value. That is what variables are all about.

If you have studied elementary algebra, you will have no trou-
ble understanding the concept of variables and variable names. If
you have never studied algebra, then think of a variable name as
a name that is assigned to a letter box such as that in Figure 7-2.
Anything that is placed in the letter box becomes the value asso-
ciated with the letter box name, until something new is placed in
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APPLE II MEMORY
MAX ANGIE | FERN

Figure 7-2. Var