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MANUAL 

STATEMENT

“This equipment generates and uses radio frequency energy. If it is 
not properly installed and used in strict accordance with the manu­
facturer’s instructions, this equipment may interfere with radio and 
television reception. This machine has been tested and found to com­
ply with the limits for a Class B computing device in accordance with 
the specifications in Subpart J of Part 15 of the FCC Rules, which are 
designed to provide reasonable protection against such interference 
in a residential installation. If you suspect interference, you can test 
this equipment by turning it off and on. If you determine that there 
is interference with radio or television reception, try one or more of 
the following measures to correct it:

• reorient the receiving antenna
• move the computer away from the receiver
• change the relative positions of the computer equipment and 

the receiver
• plug the computer into a different outlet so that the computer 

and the receiver are on different branch circuits

If necessaiy consult your Commodore dealer or an experienced radio/ 
television tech ician for additional suggestions. You may also wish to 
consult the following booklet, which was prepared by the Federal 
Communications Commission:

“How to Identify and Resolve Radio-TV Interference Problems.” 
This booklet is available from the U.S. Government Printing Office, 
Washington, D.C. 20402, Stock No. 004-000-00345-4.”

You should use only the cables, accessories, and peripherals re­
commended by Commodore for your Plus/4. All cables, including the 
cables for the television hookup, serial port, video port, Datassette™, 
and joysticks, are specially shielded, in accordance with the regula­
tions of the Federal Communications Commission. Failure to use 
the appropriate accessories and cables will invalidate the FCC grant • 
of certification, and may cause harmful radio interference.

Copyright © 1984 by Commodore Electronics Limited
All rights reserved.
This manual contains copyrighted and proprietary information. No part of this publication 
may be reproduced, stored in a retrieval system, or transmitted in any form or by any 
means, electronic, mechanical, photocopying, recording or ctherwise, without the prior 
written permission of Commodore Electronics Limited.
Commodore BASIC v. 3.5
Copyright © 1984 by Commodore Electronics Limited,all light-0 r '; crved.
Copyright © 1977 by Microsoft, all rights reserved.
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INTRODUCTION

You’ve made a wise purchase... the Plus/4 is the first home computer 
ever designed especially for productivity applications. Of course, it’s 
still able to do all the other things a home computer can be used for. 
This manual is designed to help you learn those “other things” your 
Plus/4 can do. You’ll learn how to:

• Set up your Plus/4
• Use the different functions of all the keys on the keyboard
• Access different types of Commodore Software
• Use the mathematical, graphics, sound and programming 

capabilities of your Plus/4

The other manual included with your computerfThe Plus/4 Built-in 
Integrated Software Manual) tells you how to use the wordprocessing, 
electronic spreadsheet, database and graphics packages. If your 
main interest is in these productivity applications, and you can’t wait to 
get started using them, we still recommend that you read through at 
least chapter one of this manual (“Unpacking and Setting Up”) before 
reviewing the Built-in Software Manual.



WHAT’S 
SPECIAL 

ABOUT 
THE 

PLUS/4

• 64K RAM (60K available for BASIC programming)
• Full Typewriter Style Keyboard
• Optional Built-In Software
• Screen Window Capability
• HELP Key
• 8 Pre-programmed, Reprogrammable Function Keys
• Four Separate Cursor Keys
• Uses Most COMMODORE 64 and VIC-20 Peripherals
• 121 Colors (16 primary colors, 8 luminance levels)
• Over 75 BASIC Commands
• High Resolution Graphics Plotting
• Split-Screen Text With High-Res Graphics
• Graphic Character Set On Keyboarc
• Keyboard Color Controls
• 320 x 200 Pixel Screen Resolution
• Reverse and Flashing Characters
• 2 Tone Sound Generators
• Built-In Machine Language Monitor (17 commands)

CREATING 
A COMPLETE 

COMPUTER 
SYSTEM

Computer: Commodore PLUS/4
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Display: Commodore 1702 or 1802/1803 Color Monitor



Storage: Commodore 1531 Datassette (tape recorder) or Commodore 
Disk Drive

Printer: Commodore Printer
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WHERE By now you’ve done enough reading and you want to get started.
TO Here’s what we recommend you do now:

FROM • Send in your warranty card
HERE? • Subscribe to the Commodore magazines to get the latest informa­

tion on your computer

Read this manual and try the exercises. Read the built-in software 
manual and get used to the four integrated packages. Keep checking 
in with the Commodore dealers in your area for new developments in 
software, books and peripherals. Learn, program, file, write, calculate, 
graph, play... enjoy your new Commodore Plus/4!
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CHAPTER 1
UNPACKING 
AND 
SETTING 
UP
• Unpacking your Commodore Plus/4

• Getting to know the switches and sockets

• Setting up your Commodore Plus/4 

• Troubleshooting chart 

• Peripherals



UNPACKING 
YOUR 

COMMODORE 
PLUS/4

Now that you’ve opened the box containing your new Plus/4 and found 
this manual, the first thing that you should do is check to make sure that 
you have all the items on this list. You should have:

1. Your Commodore Plus/4

2. The power supply
One end plugs into a wall outlet, the other plugs into the right side of 
the computer.
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3. The TV switchbox
This connects to the antenna jack on the back of your TV. You don’t 
need the switchbox if you plan to connect your Plus/4 to a monitor.

4. The RF cable
This connects the TV switchbox to the RF output jack on the left 
side of the Plus/4. You don’t need this cable to connect your Plus/4 
to a monitor.

5. The user manual

6. Other assorted literature
Warranty card
Commodore Magazines subscription card

7. The Plus/4 Built-in Integrated Software Manual

If you don’t find all these items in the box, check with your dealer 
immediately for replacements.

Before you connect anything, you should look over these drawings of 
your computer. These drawings identify all the outlets so you can set 
up your computer system quickly and easily.



GETTING 
TO 

KNOW 
THE 

SWITCHES 
AND 

SOCKETS 
The Right 

Side 
of Your 
PLUS/4

•| The On/Off Switch
Your Plus/4 should be turned OFF when you install or remove car­
tridges or any peripheral device such as a printer or disk drive. There 
is a red power light located below the keyboard on the left, so you 
can be sure whether power is off.

2 The Reset Button
There are two ways to use the RESET button:

1. You can use the RESET button to reset your computer as if you’d 
just turned it on. Just press the reset button once. Remember: when 
you press the reset button, you lose any BASIC program currently 
in memory. **

2. If you want to reset your Plus/4 and keep your BASIC program, 
hold down the RUN/STOP key and then press the RESET button. When 
you do this, your Plus/4 goes to the built-in machine language monitor. 
Type an X and press the RETURN key to get back to BASIC. Your pro­
gram remains intact in the Plus/4 memory. Just type LIST to display the 
program on your screen.

*When you press RESET, the Plus/4 automatically issues the NEW 
command, which clears the screen. This can be reversed. See the 
Plus/4 Programmer’s Reference Guide for information on UNNEWing 
your program if you’ve pressed the reset button by accident.
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The 
Back 

of 
Your 

Computer

The socket and the switch on the left side of the Plus/4 are both used 
for TV connections. Neither is used if you’re connecting your Plus/4 to 
a monitor.

The RF Jack
This is where you plug in one end of the RF cable (the thin black 
cable). You can plug either end into this jack and the other end into the 
TV switchbox.

The High/Low Switch
This switch controls which channel is used for Plus/4 video output. Set 
the H/L switch to L for output on channel 3. Set the H/L switch to H for 
video on channel 4.

You can use either channel 3 or 4 on your TV to display the video pic­
ture from your computer. If you have a channel 3 TV station in your 
area, select channel 4, and vice versa. Experiment to see which setting 
gives you the best picture.

5 6 7 8 9 10 11



The sockets on the back of your computer connect a variety of 
accessories to your Plus/4. Each connector is different. Be sure 
you plug each accessory into the correct socket.

5 The Power Socket
The end of the power supply cable fits here. Plug the other end 
into a standard wall socket for three-prong plugs.

g The Serial Bus
You can plug a disk drive or a printer into this socket. If you want to 
plug in both, first plug the disk drive into this opening, then plug the 
printer cable into the back of the disk drive.

7 The Cassette Port
The Commodore 1531 Datassette tape recorder plugs in here.

8 The RS-232 Port ——————————
Accessories such as a modem or an RS-232 adapter plug in here.
An RS-232 adapter makes it possible to hook up accessories not ac­
commodated by standard Commodore equipment ports.

9 The Memory Expansion Port
Plus/4 software cartridges and the Plus/4 SFS-481 disk drive plug in 
here. Before you install or remove cartridges, make sure your Plus/4 
is OFF.

10 Joy 1 and Joy 2 : The Game Ports
You can plug joysticks into these sockets. The Plus/4 uses specially 
designed joysticks available from your Commodore dealer.

11 The Video Socket
This is where you plug in the cable that connects a monitor to your 
Plus/4. Although this socket is an 8-pin connector, you can use a 5-pin 
cable in this socket as well. Commodore color monitors come with an 
8-pin cable for use with the Plus/4.

<••••••••••••••••••••••••



SETTING
UP 

YOUR 
PLUS/4

• To set up your Plus/4, you’ll need at least two wall plugs, one for your 
Plus/4 and one for your TV or monitor.

• If you’re installing a disk drive and a printer, you'll need additional 
wall plugs.

• Your Plus/4 should be placed a comfortable distance from your TV.

• Make sure that your computer is OFF before you start the setup. 
Check that the POWER LIGHT on the front left is not lit.

If you are connecting the Plus/4 to a television set, you II need a 
small screwdriver to attach the TV switchbox. The way you connect 
the switchbox depends on what type of antenna connection your TV 
set has.

IMPORTANT: If your antenna is connected to your TV by a single 
round-ended cable (the 75-ohm co-ax type), you will need either 
the 300 ohm to 75 ohm adapter, which came with your TV, or you 
must get a replacement 75 ohm to 75 ohm switchbox. The adapter 
is a small plastic part with a co-ax connector on one side and two 
screws on the other. If you do not have one, you can buy one at 
most electronics stores. Once you attach the adapter to the co-ax 
connector on your set, you can follow the rest of these instruc­
tions. A 75-ohm switchbox allows you to hook the antenna lead 
into the switchbox, which is connected to the TV, so that you only 
have to move the switch on the switchbox to watch TV.

You need only connect the switchbox once. When you want to use your 
computer, just move the switch to the COMPUTER position. When you 
want to watch TV, move the switch to TV. The switchbox will not 
interfere with your TV reception.

13



S FEP 1. Disconnect the antenna from your TV: use a screwdriver to 
loosen the screws on the TV. Remove the two antenna leads.

STEP 2. Connect the TV switchbox to the TV where the antenna leads 
were, attach the leads on the box to the antenna input on 
your TV.

STEP 3 Connect the antenna to the switchbox: attach the leads from 
the antenna to the screws on the side of the switchbox.

If you have the round coax type antenna connection on your TV:
STEP 1. Disconnect the antenna from your TV: unscrew the antenna 

wire. You can disconnect it by hand.
STEP 2. Connect the switchbox to your TV: hand fasten it onto the 

antenna input post on the back of your TV.
STEP 3. (For the 75-ohm switchbox) Connect the antenna to the 

switchbox, hand-turning the antenna cable into the 
switchbox.



Selecting 
A Channel 

On Your TV

fW Connecting Your 
- Commodore PLUS/4 
 to a Monitor

Switchbox

Once the switchbox is in place, get the RF cable (the thin cable with 
connectors on both ends) that came with your Plus/4. Plug one end into 
the socket on the side of the switchbox. Connect the other end into the 
socket marked RF on the left side of your computer.

NOTE: If you're using the 300- to 75-ohm adaptor and you want to 
watch TV, you must disconnect the switchbox and plug the an­
tenna lead back in. This is easily done by hand, and may be 
done as often as you like, with no damage to your TV, computer, 
or antenna.

As we explained earlier, your TV should be set on either channel 3 
or 4 when you are using your computer. Don’t choose a channel that 
broadcasts in your area. If you use channel 3, set the H/L switch on the 
side of the computer to L. If you use channel 4, set this switch to H.

If you’re connecting your computer to a monitor instead of a TV, follow 
the instructions in the manual that is included with the monitor. Hook­
ing up a monitor, like the Commodore 1702 Color Monitor, is simple. It 
reguires only one cable that connects directly from your monitor to 
the VIDEO socket in the back of your computer.

15



Final
Steps

1. Attach the power supply cable from the power box to your Plus/4. 
Plug the round end of the cable into the POWER socket on the 
back of the computer; plug the power supply into the wall socket.

2. If you are using a TV, make sure that the setting on the H/L mod­
ulator and the channel on your TV are in agreement. (If your com­
puter is set at L, the TV must be on channel 3; the TV should be 
tuned to channel 4 with your computer at H.) Make sure that the 
switchbox is set to the COMPUTER setting.
If you are using a Commodore color monitor, use the rear jacks, 
and check that the back/front switch is set to back.

3. Turn on your computer. (The switch is on the right side as you 
face the Plus/4.)

If all is well, this message appears on your screen: 

COMMODORE BASIC 3.5 60671 BYTES FREE 
READY.

The flashing cursor under the READY message tells you that the 
Plus/4 is waiting for you to start typing. The background color is 
white, while the letters are printed in black, with a light purple 
border around the screen.

4. Check the troubleshooting chart if you have problems. You may 
need to adjust your TV set to get a sharper picture.

16
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TROUBLESHOOTING
CHART

Symptom Cause Remedy

Indicator light 
not ‘ON’

Computer not 
turned ON

Make'sure power 
switch is in ON 
position

Power cable not 
plugged in

Check power socket 
for loose or discon­
nected power cable

Power supply not 
plugged in

Check connection 
with wall outlet

Bad fuse in 
computer

Take system to au­
thorized dealer for 
replacement of fuse

No picture TV on wrong 
channel

Check other channel 
for picture (3 or 4)

Incorrect hookup Computer hooks up to 
VHF antenna terminals

Video cable not 
plugged in

Check TV output 
cable connection

Computer set for 
wrong channel

Set computer for same 
channel as TV

Switchbox not 
set to computer

Check that switchbox 
is in ‘computer’ position

TV not on Turn TV on

Random pattern 
on TV with 
cartridge in place

Cartridge not 
properly inserted

Reinsert cartridge 
after turning OFF 
power

Picture without 
color

Poorly tuned TV Retune TV

TV not connected Check connections 
properly

R



Picture OK, 
but no sound

TV volume too low Adjust volume of TV

Poorly tuned TV

Auxiliary output not 
properly connected

Retune TV

Check connection as 
shown on diagram on 
page 14-15

If this is not possible, you can deal with the problem by pressing 
the ESCape key, followed by the ‘R’ key. This reduces the com­
puter screen display size so the entire picture can fit onscreen. 
You must repeat this each time you power up or reset your Plus/4.
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PERIPHERALS Peripherals are the accessories that you can add to your Plus/4 sys­
tem. These accessories are available at your Commodore dealer, and 
allow you to use the Plus/4 to the fullest. Peripherals give your Plus/4 
system the capability to store and save data, print hard copy (in black 
and white or color), use disk and cassette-based software, and access 
the information and services available through telecommunications.

To save or recall programs, you’ll need a device that stores data. Data 
can be stored on and retrieved from both diskettes and cassette tapes. 
To use diskettes, you’ll need a DISK DRIVE. Disk drives are typically 
fast and efficient to use. Disk drives that are compatible with your 
Plus/4 are the Commodore models 1541 and 1551. For cassette-based 
storage and retrieval, the Commodore 1531 DATASSETTE tape 
recorder fills the bill.



When using a wordprocessing program or a graphics package on the _ 
Plus/4, a printer will reproduce what is on the screen on paper. There 
are several models of Commodore printers available that work with the — 
Plus/4. These include the MCS-801, MPS-802, MPS-803 (with tractor­
feed) and DPS-1101 (letter quality). Different printers specialize in dif- — 
ferent types of print-outs. Ask your dealer which best suits your needs.

Your television may not give you as clear a picture as you'd like for your  
computer. Commodore color monitors are specially designed to give 
you the sharpest, brightest picture for your Plus/4 screen output. There — 
are several Commodore monitor models available, including the 1702 
and 1802/1803. ’ — 
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There are networks that you can reach over the phone whose purpose 
is to provide information, programs, news, stock market reports, enter­
tainment, and almost anything else you could think of to computerists 
by using the phone lines. To gain access to the tremendous range of 
services, software, and information available, you must be equipped 
with a MODEM.

The Commodore Plus/4MODEM connects your Plus/4 to these 
information services over telephone lines. With one of these modems, 
you can have access to computer services such as CompuServe and 
The Source. Commodore supports its own service called the Commo­
dore Information Network, which is available through CompuServe.
The Commodore Information Network (CIN) specializes in information 
for the Commodore owner, including current dealer lists, Commodore 
hardware and software tips, and a direct line to Commodore Customer 
Support. A wide assortment of programs is available on the Commo­
dore User Database segment of CIN, including graphics, music, 
educational programs, utilities and games.
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CHAPTER 2
USING 
THE 
KEYBOARD 
AND 
THE 
SCREEN 
• A tour of the keyboard  

• Special keys 

• Graphic keys 

• Programmable function keys 

• The HELP key 



A 
TOUR 

OF 
THE 

KEYBOARD

Most of the keys on the Plus/4 keyboard are identical to the keys on 
a typewriter, but each key can do more than a typewriter key. In this 
section, you’ll learn how to use special keys like the O key and the 
cursor arrow keys. This section will show you the extra features of every 
key, including how to use the graphic symbols pictured on the fronts of 
many of the keys.

While we guide you on the tour of the Plus/4 keyboard, you should find 
the keys and practice using them.
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SPECIAL RETURN
KEYS

You have to press the RETURN key at the end of each line of 
instructions you enter on your Commodore Plus/4 keyboard. You might 
think of this key as an ENTER key because RETURN actually enters 
information and instructions into the computer.

SHIFT

This key works like the shift key on a regular typewriter. Your Plus/4 has 
two SHIFT keys and a SHIFT LOCK , which works like the shift 
lock on a typewriter.

By pressing the SHIFT key, you can get the graphic symbol on 
the right side on each graphics key when you are in upper-case/ 
graphics mode.

Your Plus/4 is automatically in upper-case/graphics mode when you 
turn it on. In upper-case/graphics mode, all the letters appear upper­
case without the SHIFT key.

The SHIFT key pressed with a letter key gets upper-case (capital) 
letters when you are in upper/lower-case text mode (the same as the

SHIFT key on a typewriter). When in this mode, the letters you type 
are in lower-case except when you use the SHIFT key.

NOTE: You can go back and forth between upper-case/graphics 
and upper/lower-case text modes by pressing the shift and 

key at the same time-.

RUN/STOP

Press this key to break into a running program to STOP what your 
Plus/4 is doing. When the Plus/4 is running a program, pressing this 
key returns control back to you and the keyboard.

When you hold down the SHIFT and RUN/STOP keys simul­
taneously, the Plus/4 loads and runs the first program on a disk in 
the disk drive.

24



The 
Cursor 

Keys
It’s easy to move the cursor quickly around the screen in any direction. 
Just press the cursor arrow key that points in the direction you want to 
go. Like all keys on the Plus/4 keyboard, each cursor key can repeat 
indefinitely while the key is held down. This automatic repeat function 
keeps the cursor moving until you release the key.

NOTE: You can move the cursor over letters and numbers on the 
screen without affecting those characters.

INST/DEL

You can INSERT and DELETE letters and numbers from the line 
you are typing by pressing this key. When you press this key by 
itself, that character immediately to the left of the cursor disappears, 
and the cursor moves over to where the missing character was. You 
can use the cursor keys to go back to the middle of a line and then use

DEL to DELete a letter. When you do this, the letter to the left is 
deleted, and the rest of the letters on the line move over one space to 
the left to close the gap.

You can open up space to insert letters and numbers by using the 
SHIFT and INST keys. Space opens to the right of the cursor;

the cursor itself does not move. When you insert space in the middle of 
a line of letters, the rest of the line moves to the right.

The INST/DEL key saves a lot of time when you want to edit 
or change what you’ve typed.

This key serves three functions: HOME, CLEAR, and CLEAR 
WINDOWS. When you press this key, the cursor immediately moves to 
the top left corner of the screen. This is called the HOME position. The 
rest of your screen stays the same. If you hold down the SHIFT key 
and press CLR/HOME . not only does the cursor move to HOME, 
but the screen clears. All that remains on the screen is the blinking 
cursor at the top left corner of the screen. If you press this key twice,

25



any screen windows that you have set up are erased. Screen windows 
are work areas that you designate on part of the screen; there’ll be 
more about them later.

CONTROL

This key always works with another key. The CONTROL key works 
like the SHIFT key: you must hold it down while you press the 
other key.

1. As the COLOR KEYS section explains, pressing CONTROL
and a color key allows you to choose the color of the text printed on 
the screen.

2. You can pause a program that is PRINTing or LISTing on the 
screen by pressing control and the S key (press any key to 
resume program output).

3. control IS also used with the REVERSE ON/OFF and 
FLASH ON/OFF keys

In addition, some software programs that you buy make use of the 
CONTROL key for their own special functions.

CX
Like the CONTROL key, the Commodore key works with other keys. 
It has four functions:
1. When used with the SHIFT key, the (X key lets you switch 

between upper-case/graphics mode and upper/lower-case
text modes.

2. When you’re in either mode, the 'JOI Ley acts as a shift to let 
you type the graphics symbol pictured on the LEFT front of each 
key. Just hold down G and press the graphic key you want.

3. When you want to change the color you are typing in to one of the 
8 colors listed on the BOTTOM row of the face of the color keys, 
press C' and the color key you want.

4. When you want to slow down a scrolling program display, hold 
down the (X key. The display scrolling speed slows down 
considerably. When you release the key, the screen scrolling 
resumes normal speed. (Hey, it can do something by itself!)

26



The 
Color 
Keys

You can change the colors of the letters, numbers, and graphics 
symbols on the screen to any one of the 16 colors available on your 
Plus/4. It’s simple to do:

• If you want one of the 8 colors listed on the TOP row on the 
front of the color keys (like BLK for black), just hold down the

CONTROL key and press the key with the color you want 
at the same time.

• If you want one of the 8 colors listed on the BOTTOM row on 
the front of the color keys (orange, for example), just hold 
down the O key and then press the color key with the 
color you want.

Practice changing colors to make sure you understand how to do this. 
You’ll notice that after you change the color, every letter and number 
typed AFTERWARDS is in the color you last chose.

REVERSE ON

REVERSE OFF

Your Plus/4 lets you print the reverse image of letters and numbers. 
In other words, if you are using black letters on a yellow background, 
you can use the reverse image keys to print yellow letters on a black 
background.

Here’s all you do to get reversed images; Press the CONTROL key 
and the RVS ON key. Now everything you type is displayed in 
reverse until you press the CONTROL and RVS OFF , the

RETURN key, or the ESCape key and 0. This returns you to 
typing normal (non-reversed) characters.

FLASH ON

FLASH OFF

You can make the characters on your screen flash continuously. Just 
press CONTROL and the FLASH ON key to make whatever you 
type flash. Typing CONTROL and FLASH OFF . RETURN , or

ESCape lets you type normal (non-flashing) characters again.

27



GRAPHIC
KEYS

As we mentioned before, when you turn on the Plus/4, it is in upper- 
case/graphics text mode. When you’re in this mode, you can type the 
full set of more than 60 graphics you see on the fronts of many of the 
keys, as well as all upper-case letters without using the 
key. The SHIFT key lets you type graphics in this mode, instead of 
upper-case letters.

There are two graphic symbols on each graphics key:

• To print the graphic symbol on the right, hold down the SHIFT 
key while you press the appropriate key.

• To print the graphic symbol on the left, hold down the Cs key 
while you press the selected key.

You can create pictures, charts, and designs by printing graphics 
side-by-side or on top of each other, like building blocks. Try printing 
some of the graphics keys to see how they work. Chapter 7 explains 
more about graphics.

You can switch between upper-case/graphics mode and upper/lower- 
case mode by pressing the MHHMB and MB keys at the same 
time. In either mode, type BASIC commands without holding down the 

SHIFT key.

In this mode, you can type upper- and lower-case letters, just like a 
regular typewriter. (You will have to shift for upper-case letters.) You 
also can use the graphic characters on the left front of the keys, which 
print as in upper-case/graphics mode; hold down O and press 
the graphic key. The left side graphics are ideal for creating charts, 
graphs, and business forms.

ESCAPE
The Escape key lets you perform many special screen edit­
ing functions, including functions utilizing the windowing capability of 
the Plus/4. Windows are areas of the screen (defined by you) that may 
be used as work space without affecting the rest of the screen. The

Escape key can perform several window editing functions, 
as well as many other regular uses, such as inserting, deleting, 
and scrolling.
The , Escape key is typically used with standard alphabet keys. To 
activate a function, press the Escape key followed by one of the 
keys listed below:
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A Automatic insert mode
B Set the bottom right corner of the screen window

(at the current cursor location)
C Cancel automatic insert mode
D Delete current line
I Insert a line
J Move to the beginning of the current line
K Move to the end of the current line
L Turn on scrolling
M Turn off scrolling
N Return to normal screen display size
O Cancel insert, quote, reverse, and flash modes
P Erase everything up to the cursor position on the current line
Q Erase everything up to the end of the current line from 

cursor position
R Reduce screen display
T Set the top left corner of the screen window
V Scroll screen up
W Scroll screen down
X Cancel the escape function

Special Symbols
The Plus/4 keyboard also contains special symbols not found 
on many typewriters, or even on most computers. These special 
symbols include the English pound sign (£), pi (77), greater and less 
than signs (< >), brackets ([ ]), and arrows (f). These special sym­
bols keys are used in programming your Plus/4.
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PROGRAMMABLE 
FUNCTION 

KEYS
F2/F5 1 H F3/F6 HELP/F7

The four keys at the top of your keyboard are special function keys that 
let you save time by performing repetitive tasks with the stroke of just 
one key.

You can display what each key does by typing KEY and pressing 
RETURN.

The screen displays:

KEY
KEY 1,“ GRAPHIC”
KEY 2,“DLOAD” + CHR$(34)
KEY 3, “DIRECTORY”+ CHR$(13)
KEY 4,“SCNCLR” + CHR$(13)
KEY 5,“DSAVE”TCHR$(34)
KEY 6,“RUN” + CHR$(13)
KEY 7,“LIST” + CHR$(13)
KEY 8,“HELP” + CHR$(13)

Here’s what each key does:

KEY1

KEY 2

KEY 3

KEY 4

KEY 5

KEY 6

enters one of the GRAPHICS modes when you supply the 
number of the graphics area (e.g., GRAPHICS 2, which is 
split screen, high resolution mode) and a return j . On 
computers with built-in software, KEY 1 is redefined so that 
pressing it activates the software package.

prints DLOAD ” on the screen. All you do is enter the 
program name to load a program from disk and hit 
MMMMB instead of typing out DLOAD yourself.

lists a DIRECTORY of files on the disk in the disk drive.

clears the screen (even in one of the graphics modes.)

prints DSAVE ” on the screen. All you do is enter the 
program name to save the current program on disk and 
press RETURN

RUNs the current program.
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KEY 7 displays a LISTing of the current program.

KEY 8 (the HELP key) highlights errors in program statements
in flashing print.

To use one of these functions, just press the appropriate function key. 
You need to use the SHIFT key to get FUNCTIONS 4, 5, 6, and 7.

You can redefine any of these keys to perform a function that suits 
your needs. Redefining is easy, using the KEY command. You can 
redefine the keys from BASIC programs, or change them at any time 
in direct mode. (The new definitions are erased when you turn off your 
Plus/4.) You can redefine as many keys as you want and as many times 
as you want.
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THE 
HELP 

KEY
When you make an error in a program, the Plus/4 displays an error 
message to tell you what you did wrong. These error messages are 
further explained in Section 4 of the Plus/4 Encyclopedia in the second 
half of this manual.

You can get more assistance with errors by using the HELP key. 
After an error message, press HELP to locate your error. When you 
press HELP , the line with the error is displayed on the screen with 
the error flashing on and off. For example:

HELP

10 PRONT “COMMODORE 
COMPUTERS’’

2SYNTAX ERROR IN
LINE 10
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INTRODUCTION The family of software available for your Plus/4 is growing quickly. Your 
dealer can keep you up-to-date on new products and inform you about 
the features of software that's currently available.

Your Commodore Plus/4 can use software on CARTRIDGE, CAS­
SETTE TAPE and DISKETTE form, available from your Commodore 
dealer. All you do is load them into your Plus/4. You can also create 
and store your own programs on cassette tapes or floppy disks.

BUILT-IN 
SOFTWARE

Your Plus/4 is equipped with built-in software packages. These are 
programs built into the Plus/4, turned on by pressing the appropriate 
FUNCTION key. Your Plus/4 built-in software makes your computer a 
word processor, database, spreadsheet and graphics machine. A 
built-in package is ready to use whenever you power up your com­
puter. When you turn on your Plus/4, the screen message tells you 
which packages are available and what function key to use to activate 
them. Also, you can use the KEY command to see the function key 
definitions. If there is function key software built into your Plus/4, the 
definition for KEY 1 will be: SYS XXXXX:package name. Just press 
FUNCTION KEY 1 and press MHMHi to activate the program.
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CARTRIDGES
Loading 

Cartridges

Commodore produces a full assortment of cartridge software for 
your Plus/4. There is a variety of personal, education, and business 
programs, as well as exciting games available on cartridge for your 
Plus/4. Follow these steps to use cartridges:

STEP1 Turn OFF your Plus/4.

IMPORTANT: YOU MUST TURN OFF YOUR COMPUTER 
BEFORE YOU INSERT OR REMOVE CARTRIDGES. IF 
YOU DON’T, YOU MAY DAMAGE THE CARTRIDGE AND 
THE COMPUTER

STEP 2 Hold the cartridge with the label facing UP, and insert 
the cartridge firmly in the cartridge slot into the back of 
your computer.

STEP 3 Turn ON your Plus/4.

STEP 4 Begin the game or program according to the instructions 
that come with the software. A cartridge program starts 
immediately, while function software starts after pressing 
the function key.
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CASSETTES
Loading 
Cassette

Tapes

A variety of software products for the Plus/4 is available on cassette 
tape. These cassette tapes are similar to the music cassettes that you 
play on your tape deck or stereo. Computer tapes run in the Datassette 
tape recorder, available from your Commodore dealer.

You can also use cassette tapes and the Datassette to store programs 
you write yourself. The next section explains how to save programs 
on tape.
The steps for loading tape are the same whether you are using 
prerecorded software or programs you saved yourself.

STEP 1 Insert the cassette into your Datassette and close the door.

STEP 2 Rewind the tape to the beginning by pressing the REWIND
button on the Datassette.

STEP 3 When the tape is rewound to the beginning, type LOAD and 
press the RETURN key. The computer responds with the 
following message:

PRESS PLAY ON TAPE

STEP 4 Press the PLAY button on the Datassette. The screen goes 
blank as the Datassette starts. When a program is found, 
the screen displays this message:

FOUND “program name”

STEP 5 Press the Commodore key to load the program that was 
FOUND. If there is more than one program on the tape, and 
the program the Plus/4 found isn’t the one you want, press 
the space bar to keep searching.
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When the program is loaded, the word READY appears. If you want to 
stop the loading before it’s complete, press the RUN/STOP key. 
After the software is loaded, type RUN to start the program. You can 
also LIST the program or change it, if it is a BASIC program.

NOTE: To LOAD a specific program on the tape, use the LOAD 
“program name” form of the LOAD command.

Saving 
Programs

Cassette
Tape

When you write a program and want to save it on cassette tape, follow 
these steps:
STEP 1 Type:

SAVE “program name”

STEP 2

The program name you use can be anything you want, 
but can be no more than 16 letters and/or numbers long.

Press the key. The computer displays
this message:

PRESS RECORD AND PLAY ON TAPE

STEP 3 Press the RECORD and PLAY buttons on your Datassette. 
The screen goes blank. When your program is saved, the 
word READY appears on the screen.

Examples of SAVE Commands for Cassette Tape:

SAVE “MYJOB”

SAVE “3TEST”

■ This name is the 
specific name of the

■ program being saved

NOTE: When saving a program onto a cassette tape, always 
be aware of where the tape is positioned. In particular, be care­
ful not to save a program at the absolute beginning of a tape, 
since many tapes have magnetic leaders, which will not record 
information. Thus, part of the program would not be saved.

When LOADing or SAVEing a program, if you decide to stop before 
it’s finished, you must press the RUN/STOP key first. After pressing 
RUN/STOP on the keyboard, then press the stop button on the 
Datassette.
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DISKETTES
Loading 

Programs 
From 

Diskette

Disks are fast and easy to use. Be sure to handle your disks and your 
disk drive carefully. Disks may be referred to as diskettes, floppy disks, 
or floppies interchangeably; they are all the same thing.
The steps are the same for loading all disks:

STEP1

STEP 2

STEP 3

STEP 4

Make sure that your disk drive is ON.

Insert the disk into the disk drive. The label side of the disk 
must face up. Insert the disk into the opening so that the la­
beled end goes in last. Look for a little notch on the side of 
disk (it might be covered with a sticker). This notch should 
be the left side as you put in the disk, assuming that you’re 
facing your disk drive. Be sure the disk is in all the way.

Close the protective door on the disk drive after you insert 
the disk.

Type:

DLOAD “program name”
Specific name of the 
program to be 
LOADed

To save time, you could press FUNCTION KEY 2 and type in 
the program name and the second quote marks.

STEP 5 Press the RETURN key. The disk spins and your 
screen says:
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SEARCHING FOR PROGRAM NAME

LOADING

READY

STEP 6 Your software is ready to use. Now type RUN and press the 
RETURN key to start the program.

If the red light on the disk drive blinks after the DLOAD is finished, 
something went wrong. Type:

?DS$ (and hit RETURN )

to find out what went wrong.

Examples of DLOAD commands:

DLOAD “*”

DLOAD “MYFILE”

DLOAD “SET*”

DLOAD “$”

LOADS the 1st 
program on the disk. 
LOADS a disk 
program called 
MYFILE.
LOADs the first 
program on the disk 
that begins with the 
letters SET.
LOADs the directory, 
a listing of all the 
programs on the disk 
in the drive.

Headering 
A 

Diskette

Headering prepares a new BLANK disk for use. Any blank disk must 
be formatted before it may be used, by using the HEADER command.

IMPORTANT: DO NOT HEADER A DISK THAT HAS ANYTHING 
ON IT UNLESS YOU WANT TO ERASE THE ENTIRE DISK. 
HEADERING ERASES EVERYTHING ALREADY ON A DISK.
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The format for the HEADER command is:

HEADER “disk name”, Udevice#, Ii.d.#,Ddrive#

• The name you use is the name of the entire disk. Give the disk 
any name up to 16 characters.

• Device # specifies which device for your computer (disk drive 
as opposed to Datassette), and is usually number 8.

• The i.d. is the letter I and any two letters and/or numbers, like 121, 
IR5, etc. Give the disk any i.d. you want, but you should give 
every disk a different i.d. to avoid confusion.

• If you have a dual drive, add DO or D1 to identify the drive 
number. If you have a single drive, you must use DO.

ARE YOU SURE?

As soon as you press RETURN after typing the HEADER command, 
the Plus/4 asks ARE YOU SURE? This is to give you a last chance to 
change your mind.

To header the disk, type YES or Y and press RETURN . If you 
decide not to header the disk, type NO or N and press RETURN

Here are some examples of HEADER commands:

Saving 
Programs 

Diskette

HEADER "LETTERS”, U8,107,D0
HEADER "FINANCES”, U8,IS3,D0

Now that you know how to HEADER a disk, you’re ready to use disks to 
write and save programs on your Plus/4. The first section of the Plus/4 
Encyclopedia has more information about the HEADER command.

When you want to reuse a program you've written, be sure to SAVE it 
before you LOAD another program or turn off the Plus/4. If you don’t, 
you’ll lose the program.

When you change a SAVEd program, you have to save it again if you 
want to keep the new version.

When you reSAVE a program, you are replacing the old version with 
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the new one. If you want to keep both the old and the changed 
versions, you have to give the new one a different name when you 
SAVE it.

Follow these steps to save a program on disk:

STEP 1 Type DSAVE “program name’’.

STEP 2 Press RETURN . The computer displays this message when 
the program is saved:

SAVING “program name’’
OK
READY.

Example:

DSAVE “MYPROG5”
The program name 
can be upto 16 
characters long.

If the red light on the disk drive blinks after the DSAVE is finished, 
something went wrong. Type: 

?DS$ (and hit RETURN )

to learn what went wrong.

THE 
DIRECTORY 
COMMAND

When you SAVE programs on disk, the computer keeps a listing of all 
the files saved on that disk. You can display the listing as a table of 
contents to see what’s on a disk by using the directory command:

Type: DIRECTORY then press RETURN
(or press FUNCTION KEY 3)
As soon as you press RETURO > your Plus/4 displays every­
thing on your disk.
You can also display just part of the table of contents:

DIRECTORY “MY*” RETURN Lists every file on the disk that 
starts with the letters MY.
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INTRODUCTION The purpose of this chapter is to begin to acquaint you with some of the 
characteristics and capabilities of the Plus/4, and how to take the first 
steps toward programming with your computer.
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KEYBOARD 
COLORS

You can change the color of the characters on the screen to improve 
readability or to find a color combination you like. To see how the differ­
ent color characters look on your screen, try this:

STEP 1 Hold down the CONTROL key.
STEP 2 Press the 6 key while you’re holding the control 

key down . The cursor turns green.

STEP 3 Let go of CONTROL and type some letters. Everything 
you type appears in green now.

Using the control key with the number keys 1 through 8 allows 
you to choose the colors shown on the top of each color key.

HOLD COLOR
WITH COLOR KEY RESULT

1 BLACK
2 WHITE
3 RED
4 CYAN
5 PURPLE
6 GREEN
7 BLUE
8 YELLOW

Now hold down the G key. By typing on the keys between
1 and 8, the cursor changes one of the 8 colors printed on the bottom of 
each color key. All 16 colors can appear on the screen at the same time.

HOLD O
WITH COLOR KEY 

1~ 
2 
3 
4 
5 
6 
7 
8

COLOR 
RESULT 
ORANGE 
BROWN 
YELLOW-GREEN 
PINK 
BLUE-GREEN 
LIGHT BLUE 
DARK BLUE 
LIGHT GREEN
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COLOR
AND 

REVERSE 
PRINTING

Your Plus/4 can display numbers, letters and graphic symbols in the 16 
different colors. You can also display these characters in reverse, with 
the primary (cursor) and background colors reversed.

STEP 1

STEP 2

Clear your screen by pressing SHIFT and
CLR/HOME

Hold down the CONTROL key and press the
RVS ON key

STEP 3 Release the keys and hold down the space bar (the long 
bar at the bottom of the keyboard).

STEP 4 Hold down the space bar as long as you want. While you 
hold down the space bar, a line the same color as the letters 
on your screen should get longer. If the line gets to the end 
of the row, it continues on the next row.

STEP 5 Release the space bar (but don't press the 
RETURN key).

STEP 6 Hold down the control key and press one of 
the color keys (not a color that’s already on your screen). 
As soon as you do this, the cursor will be the color of the 
key you pressed.

STEP 7 Hold the space bar down again. Now your Plus/4 will draw 
a line in the new color. Continue changing colors with the 

CONTROL or C* keys and the color keys.
Then hold down the space bar to make different colored lines.

STEP 8 Turn off reverse print by holding down CONTROL 
and pressing the RVSOFF key. Pressing the 
SHBURN key also turns off reverse printing.

Try typing some letter in reverse. Just hold down CONTROL and 
RVS ON to turn on reverse, and then type whatever you want. Reverse 
letters make excellent headlines. You can also use them to highlight
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special words and numbers. Try this:

PRINT" R COMMODORE B PLUS/4”

t
Press CONTROL 
and RVS ON

Press CONTROL 
and RVS OFF

Now try the same line, replacing reverse on and off with FLASH ON 
and OFF:

PRINT" H COMMODORE H PLUS/4”

♦
Press CONTROL 
and FLASH ON

Press CONTROL 
and FLASH OFF

Both functions may also be used on the Plus/4 as part of a 
program statement.



SOME 
SIMPLE 
PLUS/4 

PROGRAMS

Type this program exactly as it appears here. Don’t leave out the 
numbers at the beginning of the line, since they are the line numbers 
that tell the order that the lines of the program are implemented by your 
computer. Be sure to press the key at the end of each line
you type.

10 PRINT“PLUS/4”

20 GOTO 10

RUN

This line tells your 
computer to PRINT 
Plus/4 on the screen.

This line tells your 
computer to go back 
to line 10 and print 
Plus/4 again.

This commands your 
computer to carryout 
what the 2 lines tell it 
to do.

Press the run/STOP key to stop the program.
Why did your Plus/4 print its name so many times? GOTO tells your 
computer to go back to line 10 and PRINT Plus/4 again and again. 
This repetition is called a loop.

Now type this:

NEW RETURN

Here you tell the 
computer to forget 
the last program 
and get ready for 
a new one.

The computer responds:

READY.
You DON’T type this; 
your Plus/4 does to 
tell you it’s READY 
for a new program.
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20 COLOR 0,12

10 PRINT“PLUS/4”

RUN

CORRECTING 
TYPING 

MISTAKES

This time there's no GOTO loop in the program, so your orders are 
carried out just once.

If you make a mistake when you’re typing, there are several ways to 
make changes.

1. YOU CAN RETYPE A LINE anytime, even after you’ve RUN the 
program. The Plus/4 automatically replaces the old line with the 
new one when you press RETURN to enter the new line.
The old line still appears on the screen, but the Plus/4 ignores it. 
When you have two statements with the same line number, your 
Plus/4 uses only the last one entered. For example, in a brief 
program using the COLOR command to change the color of the 
screen background, a mistake might occur:

10 COKORO.3
20 PRINT “PLUS/4”

mistake

Press the return key to get to a fresh line, and just retype line 
10 correctly:

10 COLOR 0,3 RETURN

Now the first line 10 is replaced by the second line 10. You can 
check this by typing LIST, which displays a line-by-line LISTing of
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your program as it is stored in the computer’s memory. When you 
LIST a program, all lines appear in correct order and the replaced 
lines don’t appear:

LIST RETURN

The screen reads:

10 COLOR 0,3
20 PRINT “PLUS/4”

Replacing lines in a program is also a good way to experiment with 
your computer. When you replace aline, the new one doesn’t have 
to be anything like the old line. For example, instead of correcting 
the spelling of COLOR, you can type this:

space
10 PRINT “TEN IS SIX ’’

MHHHM
Now RUN the program and see what happens.

2. YOU CAN ERASE AN UNWANTED LINE just by typing the 
number of the line and pressing RETURN . The computer 
ignores the line even though it still appears on the screen. 
Type LIST to get the program LISTing to make sure the line 
is gone from the program.

10 PRINT “TEN IS SIX’’
20 PRINT “PLUS/4”
10
LIST

20 PRINT “PLUS/4”

RETURN

RETURN

RETURN
RETURN

3. YOU CAN EDIT A LINE. Use the cursor keys to move to the place in 
the line that you want to change. Now just type over what you want 
to change. Press RETURN when you finish.
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th numbered program lines, you don’t 
he line to press RETURN .

s the whole line even if you press
in the middle of the line.

NOTE: When wo: 
have to be at the 
Your Plus/4 re

10 PRINT “IT IS ONE O’CLOCK’’

If you want to change the time to TWO, move the cursor to the 
O in ONE.

10 PRINT “IT IS NE O’CLOCK’’

And now just type TWO over ONE and press RETURN

10 PRINT “IT IS TWO O’CLOCK’’ RETURN

NOTE: When you type a quotation mark after a PRINT statement, 
you enter QUOTE MODE. In quote mode, some keys work dif­
ferently. For example, if you press the cursor-down arrow while 
you’re in quote mode, the cursor won’t move and you’ll see a 
reverse Q printed on the screen. When you run the PRINT state­
ment, the reverse Q isn’t PRINTed; instead the cursor moves 
down. In quote mode, the computer assumes that everything 
you type is something you want to display or do later when 
you execute the PRINT statement.

4. YOU CAN OPEN UP SPACES IN A WORD OR LINE with 
the INST key (get this insert key by holding down 

SHIFT while you press INST/DEL ). Hold the 
keys down until you open up as many spaces as you need. 
(Notice that the cursor stays in the same place while spaces 
open up to the right.) Then just type what you want to insert.

10 PRINT “CORE’’ RETURN
To change this to COMMODORE-Plus/4, move the cursor to the 
hyphen between the C and the O and press the SHIFT and 

INST keys until enough space opens up. Don’t bother to 
count out the spaces. You can just guess and then open up more 
if there aren’t enough.
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A 
Little 

Longer 
Program

10 PRINT “C ■ORE”
'—■ cursor

Now add the other letters:

10 PRINT “COMMODORE” RETURN

5. YOU CAN ERASE CHARACTERS AND CLOSE UP SPACE 
with the DEL f key (get this delete key by pressing

INST/DEL ). This key erases characters or spaces 
immediately to the LEFT of the cursor.

10 PRINT “AFTERNOON SCHEDULE” RETURN

You can change this to WEEKLY SCHEDULE by moving the cursor 
to the E in AFTERNOON, pressing the INST/DEL key three 
times, and typing WEEKLY

10 PRINT “AFT E RNOON SCHEDULE”

and press INST/DEL three times.

10 PRINT” E RNOON SCHEDULE”

Type in WEEKLY to 
replace ERNOON 
and press '' RETURN

Now that you’ve experimented a little with your Plus/4, here’s a pro­
gram to try that will take a little longer to type in. (Any experienced 
programmer will tell you that, if nothing else, programming can help 
you really improve your typing.)

First, clear the screen by holding down the SHIFT key while 
you press the CLR/HOME key. This erases your screen. 
Then, clear out old programs from memory by typing NEW and 
pressing RETURN .

Type in this program exactly as it appears. Remember to type in the 
line numbers and all punctuation marks. Use the tips for correcting 
mistakes if you type something incorrectly. Don’t forget to press

RETURN after each line.

NOTE: Remember, you can stop a program by pressing the 
I RUN/STOP key.
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THE 

PLUS/4 
TEXT 

SCREEN

NEW

10 COLOR 1,8

20 PRINT “A FUNNY THING HAPPENED

30 COLOR 1,3
Be sure to leave a 
space here

40 PRINT “ON MY WAY TO THE KEYBOARD ”

Be sure to leave a
50 COLOR 1,7 L space here

60 PRINT “ VVVVVV ”

70 GOTO 60

RUN

Get the hearts 
by holding down

SHIFT 
while you press 
the S key 6 times

After you STOP the program (by pressing the RUN/STOP key), try 
typing LIST. When the program is displayed on your screen, recall the 
tips for correcting errors and try changing this program to make it say 
something more profound.

TIP: Want to slow down this program without stopping it? Just 
hold down the H key.

Try typing this program. (Don’t forget to press RETURN after entering 
each line.)

NEW

10 PRINT" V press SHIFT 
and S



20 GOTO 10

RUN

Now your screen fills with hearts. When the entire screen is covered 
with hearts, press the RUN/STOP key to end the program.
This program shows you how big your Plus/4’s screen is.

Now type this program:

NEW

10 PRINT “ 
and CLR/HOMESHIFTpress

20 FOR X = 1 TO 40

press SHIFT and S
30 PRINT “V ”

40 NEXT X

RUN

When you RUN this program, the first row on your screen fills completely 
with hearts. There are 40 hearts altogether. Since the row is full, you 
can see that there are 40 positions across the screen. Each position 
across the screen is called a COLUMN.

Now type this program:

NEW

10 PRINT “Q ”
press SHIFT and CLR/HOME

20 FOR X - 1 TO 25

30 PRINT “ press SHIFT and Z

40 NEXT X
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RUN

When you run this program, the first column on your screen fills with 
diamonds. There are 25 diamonds printed, but the first three disappear 
at the top of the screen because the word READY surrounded by two 
blank lines always appears at the end of the program. There are, then, 
25 rows. A little deductive logic tells you that your Plus/4 has 40 col­
umns and 25 rows. The Plus/4 has 1000 different positions on the 
screen for letters, numbers, graphic symbols, etc.

NOTE: Sometimes you’ll type a particularly long line on your 
Plus/4, such as this:

10 PRINT “I LIKE YOUR TOUCH ON MY KEYBOARD. DO YOU 
COME HERE OFTEN?’”

(That’s quite a line—over 50 characters long!)

You’ll notice that as you type this, you run out of room on one row. 
But keep typing; the Plus/4 automatically moves on to the next row 
and continues printing there until your line is finished. You can type 
as many as 80 characters on one program line (up to two full rows).

Now try RUNning this one line program. The message is printed on 
two rows. If your line is longer than one row, the Plus/4 lets it spill over 
to the next row. The Plus/4 considers the line ended when you press 
the RETURN key, not when you type to the end of the row.
You’ll get used to this as you use your Plus/4.

When you RUN this program, you can see that it’s possible to tell the 
Plus/4 exactly where to PRINT something on the screen.
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MORE 
ABOUT 

PRINTING 
ON 

THE 
SCREEN

Try typing this program:

NEW
10 PRINT “A”,“B”
20 PRINT “A”;“B”
RUN
Here’s how the screen looks:

A

AB

line 10 PRINTed this

line 20 PRINTed this

If line 10 and line 20 are nearly identical, why is there such a difference 
in what they PRINT on the screen? The difference is in the punctuation 
between the items this program PRINTS.

When you use a comma to separate items in a PRINT statement, the 
items are PRINTed several spaces apart.-When you use a semicolon, 
the items are PRINTed right next to each other.

As you recall, the Plus/4’s screen has 40 columns across. These 
columns are divided into four 10 space areas, called PRINT ZONES. 
When you use a comma to separate PRINTed items, the Plus/4 prints 
the first item in the first print zone, the second item in the second print 
zone, etc. The commas work like tabs on a typewriter.

PRINT ZONE 1 PRINT ZONE 2 PRINT ZONE 3 PRINT ZONE 4

I 1 I I I I I I
1 2 34 56 7 89 1011 12 1314 15 16 17 18192021 222324252627 28 293031 323334353637383940

A B

If you try to PRINT more than four items separated by commas, the 
Plus/4 automatically goes to the next line to PRINT. For example:

PRINT “A”, “B”, “C”, “D”, “E”, “F”

spaces the letters like this on your screen:

1 11 21 31 COLUMN
ROW 1 A B C D

2 E F
When you use semicolons to separate items in a PRINT statement, 
the Plus/4 ignores the print zones and PRINTS all the items one 
after another:



PRINT “A”, “B”, “C”, “D”, “E”, “F”

PRINTS this:

ABCDEF

Here’s what happens if the first print item is 12 letters long and the 
second item is separated by a comma:

PRINT “ABCDEFGHIJKL”, “M”

PRINTS this:

ABCDEFGHIJKL M

print print
zone 1 zone 2

print
zone 3

Now clear your screen and type this program:

NEW
10 PRINT 1,2
20 PRINT 1;2
RUN

1 2
1 2

This program shows you two new things:

1. Numbers don’t have to be put in quotes in a PRINT statement.

2. Numbers are displayed with a space on both sides of them, so when 
you use a semicolon, the numbers aren’t PRINTed right next to each 
other the way letters are. The space allows for minus signs to go in 
front of negative numbers when needed.
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SCREEN 
WINDOWS

Windows let you define a specific area of the screen as your 
workspace. Everything you type (lines you type, LISTings of pro­
grams, etc.) after setting a window appears within the window’s 
boundaries, not affecting the screen outside the window area. 
You can set up a window anywhere on the screen.

To set a window, follow these steps:
1. Move the cursor to the screen position you want as the 

top left corner of the window.
2. Press the ESCape key, and then the letter T.
3. Move the cursor to the position you want to be the 

bottom right corner of the window.
4. Press ESCape, followed by B. Your window is now set.

All screen output is confined to the ‘box’ you have defined. To cancel 
the window, press the home key twice. The window is then erased, and 
the cursor is positioned in the top left corner of the screen.
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CHAPTER 5
NUMBERS 
AND CALCULATIONS
• Numbers and basic operators

• Performing calculations

• Using variables

• Immediate mode

• Numeric functions

• Random numbers and other functions
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NUMBERS 
AND 

BASIC 
OPERATORS

You can use your Plus/4 like a simple calculator. Besides the standard 
+ and - signs, your Plus/4 uses the *sign for multiplication and the I 
sign for division and fractions. (Computers use the * sign instead of an 
X for multiplication because a computer can’t tell the difference be­
tween the letter X and the mathematical symbol x.) You can use these 
operators and numbers in direct mode (no line numbers) or in a pro­
gram. Neither numbers or operators should be in quotes for your Plus/4 
to perform mathematical operations.

BASIC MATHEMATICAL
OPERATORS _____
Addition +
Subtraction -
Division and fractions I
Multiplication *
Exponentiation f

BASIC RELATIONAL 
OPERATORS
Greater than >
Less than <
Equals =
Greater than or equal =>
Less than or equal < =
Not equal to <>or><

FRACTIONS 
AND 

DECIMALS

NOTE: Your Plus/4 doesn’t accept commas as part of a number. 
For example, you must type 109401 instead of 109,401. If you put 
a comma in a number, your Plus/4 thinks you mean two numbers 
(separated by the comma), so your Plus/4 would read 109 and 
401 instead of 109401.

You can write a fraction like this: .5 
or like this: 1/2 Your Plus/4 is 

actually performing 
the division

If you put a fraction in a PRINT statement, your answer is always 
returned as a decimal or whole number. For example:

PRINT 139/493 + 5 
5.28194726

RETURN

Here’s an example that uses pi (3.14159256...), which represents the 
ratio of the circumference of a circle to its diameter. Use this value by 
just pressing the tt key:

PRINT tt/374 
8.39998036E-03

RETURN

59



SCIENTIFIC 
NOTATION

What did your Plus/4 mean by the E-03 part of the above answer?
Your Plus/4 displays decimal numbers in the range -999,999,999 to 
999,999,999 in standard numerals. Numbers beyond this range (with 
more than nine digits) are automatically displayed in scientific notation 
You can enter numbers in yourself in this form and your Plus/4 will read 
them with no trouble (certainly less trouble than you had converting 
them). Scientific notation is often useful, since this special notation lets 
your Plus/4 display large numbers in fewer digits.

Here is how the number 198,505,478 would be written in scientific 
notation:

For a number less than one with several decimal places, the second 
number would be a — instead of a +, indicating that the decimal point 
is moved to the right.
For example: 

.0003359 = 3.359E - 4

Other examples:

20 = 2E + 1
105000 = 1.05E + 5

.0666 = 6.66E - 2

the decimal point is moved 1 digit left 
the decimal point is moved 5 digits left 
the decimal point is moved 2 digits right
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PERFORMING 
CALCULATIONS

To perform a calculation, type PRINT and then the math problem. 
Remember not to put the problem in quotes.
Type this program:

NEW 
10PRINT 1+2, 2-1 
20 PRINT 2*2, 4/2 
RUN
3 1
4 2

use the slash on the ? key

For the first time, PRINT didn’t print exactly what you typed in the 
statement. Instead, your Plus/4 solved the calculations and PRINTed 
the answers. All you have to do to use PRINT to calculate is omit the 
quotation marks. Now try this:

NEW
10 PRINT “2001/2010”
20 PRINT 2*3
RUN
2001/2010 __

6 —

one space is left 
for the answer’s sign

Since the calculation in line 10 is in quotes, your Plus/4 just PRINTS the 
problem as if it were regular text: exactly as it appears between the 
quotation marks. The problem isn’t solved, and no space is left for the 
sign of the number.

Now move the cursor back to line 10 and change the line to this:

10 PRINT “2*3 +1 = ” ;2*3 +1 

RUN

don’t forget the semicolon

this space is left for 
the answer’s sign

the answer for line 20 
stays the same

If you want to both PRINT the problem AND solve it you have to type it 
twice: once in quotes and once out of quotes, like this:
10 PRINT “2 + 2 = 2 + 2
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IMMEDIATE 
MODE

You can put any calculation in a program, or get an immediate answer 
by typing PRINT and the problem without a line number and pressing 
RETURN, like this:

PRINT 3-6
-3
PRINT 24/(6+ 2)

3

With numbers as well as with commands and text, when you don’t have 
a line number before a BASIC statement, you don’t have to type RUN to 
tell the computer to follow the instruction; it’s in IMMEDIATE, or DIRECT 
MODE. Having a line number means the statement is part of a BASIC 
program; it’s in PROGRAM MODE. Either way is acceptable.

You can also include both a text statement in quotation marks and a 
mathematical problem to be solved in a single PRINT statement in 
immediate mode.

ORDER 
OF 

CALCULATION

The second example in the last section shows that you can perform 
more than one calculation in one line. Try typing this:

PRINT 200 + 50/5

Is the answer what you expected9 Try this:

PRINT (200 + 50)/5

Your Plus/4 always performs calculations in a certain order. Problems 
are solved from left to right; within that general rule, some types of 
calculations are solved first. The order which your Plus/4 evaluates 
expressions is called the order of precedence of operators.
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FIRST: Your Plus/4 checks for negative numbers (not subtraction, 
just negative numbers).

SECOND: Your Plus/4 solves any exponents.

THIRD: Your Plus/4 solves all multiplications and divisions, from left 
to right.

FOURTH: Your Plus/4 solves additions and subtractions, from left 
to right.

NOTE: Your Plus/4 always solves any portion of the problem 
surrounded by parentheses first. You can even put parentheses 
within parentheses: 36 * (12 + (A / 3)). The contents of the inner­
most parentheses are solved first.

Sometimes it’s a good idea to put negative numbers in parentheses 
for clarity. For example, if you want to multiply 45 by -5, type it like this: 
45*(-5). Your Plus/4 can understand with or without parentheses.

11
11

11
11

(1
11

11
11

10
11

11
11

11
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USING 
VARIABLES

The example 36*(12+(A/3)) shows one of the most powerful features 
of a computer. When we used a letter instead of a number in a mathe­
matical problem, we used a VARIABLE. A variable represents a value:

10 A = 3
20 PRINT “TOTAL:”; A* 4
If you RUN this program, the screen result is:
TOTAL: 12
There are three types of variables you can use:

TYPE SYMBOL DESCRIPTION
SAMPLE

EXAMPLES VALUES
Floating 
point

real (decimal) 
or whole numbers

X, AB, T4 23.5, 12, 
1.3E + 2

Integer O/ /o whole numbers X%, Al% 15, 102, 3

Text string $ letters, numbers, 
and all other 
characters 
in quotes__

X$, MS$ “TOTAL:”, 
“DAY 1”, “CBM"

Every time you want a variable to be an integer variable, the symbol 
for that variable would include the % sign. A variable that contains text 
MUST end with a $ as part of the variable. If it doesn’t have that symbol, 
your Plus/4 considers it a floating point number. A variable without 
either of the symbols (% or $) is read as a floating point number (a 
“regular” number). Integer variables are a subset of floating point vari­
ables; they are numbers with no decimal places.

Always use the right variable type. If you try to do something like assign 
a word to an integer variable, your program won’t work. This program 
shows you what variable can or can’t be used in a given situation, and 
you can find out what happens when you try out different types of data:

10 REM THIS PROGRAM NEEDS NUMERIC DATA 
20 PRINT “ENTER A NUMBER” 
30 INPUT X% ---------------------
40 PRINT “NICE GOING, ACE!”
50 PRINT “I READ YOUR NUMBER AS”; X%
Try to enter these values and see what happens: 
ONE FIFTH 
.043 
10
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NUMERIC 
FUNCTIONS

RANDOM 
NUMBERS 

AND 
OTHER 

FUNCTIONS

Included in your Plus/4 BASIC 3.5 language are numeric functions, 
which are like the advanced calculations found on most scientific cal­
culators (such as sine, cosine, tangent, etc.).

Most of the functions can be used by typing the name of the function 
and the number to be operated by the formula in parentheses, like this:

FUNCTION(X)

For example, to find out the sine of a variable, you would type:

PRINT SIN(X)

with X as any number you want to input.

You could also include one of the functions in a program line, as the 
following example shows:

10FORX = 1 TO 5
20 PRINT “THE SQUARE ROOT OF’’; X;“IS”; SQR(X) 
30 NEXT X

There is a complete listing of the numeric functions in the BASIC 3.5 
Encyclopedia. Some of the more complex functions are explained in 
the following paragraphs.

Selecting a random number is like taking 10 pieces of paper, writing a 
number from 1 to 10 on each piece and putting the 10 pieces of paper 
into a hat and drawing one piece of paper. The number chosen is a 
RANDOM number. The number is put back into the hat, and another 
number is drawn. Each time a number is drawn, it is put back in the hat, 
keeping the pool of possible numbers the same. When a number is 
selected, there is no way of knowing what number is going to come up 
next, but you do know that the number will be between 1 and 10. This is 
the basis of RANDOM NUMBERS.

Random numbers are extremely useful in programming, providing the 
element of chance or (obviously) randomness. Random numbers usu­
ally have a range, meaning there’s an upper limit and a lower limit to 
the numbers you can draw. In the hat example, the range of numbers is 
1 to 10. The lower limit is “1” and the upper limit is “10”, which means 
that any number from 1 to 10 can come up randomly each time a new 
number is selected.
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Let’s examine how your Plus/4 handles random numbers, and some 
of the things you can do with them. This program generates five com­
pletely random numbers:

10FORX=1 TO 5.PRINT RND(X):NEXTX

These random numbers are all rather complex, with several places 
on the right side of the decimal point... but most uses for random 
numbers require whole numbers. You can make your numbers come 
out as whole numbers (without decimal places) by using the INTeger 
function, which cuts off all the digits on the right side of the decimal 
point. The following gives you a formula for generating random num­
bers in any range you want. You can use this formula almost anywhere 
you would use a variable or number in your program.

INT(range*RND(l)) lower limit

The INT command tells the computer to cut off any decimal places and 
only give you whole numbers like 1,45, or 320, instead of numbers like 
1.223, 45.6677, or 320.59. Whole numbers are easier to work with when 
using random numbers.

Lower Limit in the formula refers to the lowest number you want the 
computer to choose from.

Range is how many numbers are in the total group.

For example, if you want to choose a random number from 1 to 5, 
the lower limit is 1 and the range is 5. If you want to choose a random 
number from 15 to 20, the lower limit would be 15 and the range is 6, 
because you are choosing from a pool of 6 numbers. If you’re choosing 
numbers from 2 to 100, the lower limit is 2 and the range is 99. Now let’s 
try out a program:

10 PRINT INT(5*RND(1)) + 1

Type RUN and press . RUN the program a few times.  
Each time you run the program, you get a random number from 1 to 5. 
Now let’s print 15 random numbers, with the lower limit 1 and the range 
5... note that all 15 numbers chosen are selected at random from 
between 1 and 5:



10FORX = 1 TO 15
20 PRINT INT(5*RND(1)) + 1
30 NEXT X

sets loop for 15 times

selects RaNDom 
number

Type RUN and press RETURN.

An effective way to use this formula is to make it into a user defined 
function. User defined functions are extremely useful in mathematical 
calculations, and extremely easy to implement using your Plus/4. User 
defined functions allow you to program a formula, and then let your 
Plus/4 plug in values to be calculated. This can be used for many dif­
ferent purposes. Section 10 of the Encyclopedia section contains a 
listing of mathematical function derivatives which can be used to 
define functions.

Here is a statement utilizing the user defined function for generating 
random numbers:

10 DEF FNR(X)=INT(X*RND(1)) + 1

This gives us random numbers in the range from 1 to X. FNR is the 
name of the function defined by this statement.

EXAMPLE using a defined function:

10 DEF FNR(X)=INT(X*RND(1)) + 1
20 DO
30 COLOR 1, FNR(16), 5: REM PICK A COLOR FROM 1 TO 16
40 PRINT “THE SEARCH GOES ON’’
50 LOOP

Using the defined function saves memory space when you use the 
function more than once, and makes your programs easier to read 
and understand.
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BEGINNING
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• Subroutines 
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INTRODUCTION Up until now, you may or may not have understood exactly what was 
going on in the programs that introduced you to some of the capabili­
ties of your Plus/4. This chapter will explain some of the BASIC com­
mands that were used in those programs. This chapter focuses on 
some of the more often used BASIC statements that you will need to 
construct your own programs. At the end of this chapter we will touch 
on some programming techniques. This chapter will give you a quick 
introduction to programming, but it is still an introduction. To really 
learn to program, we suggest you pick up a good book on BASIC at 
your local bookstore. (See the bibliography in Section 14 of the Ency­
clopedia for suggestions.) There are many versions of BASIC, each a 
little different. Your Plus/4 is equipped with an advanced version of the 
BASIC language called Commodore BASIC 3.5.
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PROGRAMMING 
MODES

Your Plus/4 gives you two ways to use BASIC statements and 
commands: in direct mode and indirect mode. Direct mode is often 
referred to as immediate mode, and indirect mode is also known 
as program mode.

DIRECT, or IMMEDIATE MODE, as the name implies, executes state­
ments and commands immediately (as soon as you press RETURN 
after typing in a command). You do not type line numbers when using 
commands or statements in direct mode. You only type the command 
or statement and press the RETURN key. This mode is used if you 
want your computer to perform calculations and give you an immediate 
result. Commands such as LIST, SAVE, LOAD, VERIFY and RUN are 
usually used in direct mode. Most (but not all) BASIC statements work 
in direct mode.
INDIRECT, or PROGRAM MODE, allows you to organize a series of 
BASIC statements into a set of instructions that will be performed in 
the order that you decide. Each of the lines in the program has a line 
number which tells the computer to execute the lines in a certain 
order. You've already seen several examples of program mode in 
Chapter 4. Remember that when you use program mode, you must 
press RETURN to enter each line of the program into the mem­
ory of your Plus/4. If you don't press RETURN , and just go to the 
next line, the line you typed has not been entered. Once the program 
is in memory, nothing will happen until you enter the RUN command. 
The RUN command tells the Plus/4 to execute the program starting 
with the lowest numbered line.

Lines are most often numbered by tens, since you’ll frequently have 
to add lines in different places in the process of writing a program. 
You could, if need be, add nine new lines between line 10 and line 
20 in a program. However, your Plus/4 features a BASIC command, 
RENUMBER, that allows you to add new lines and change the existing 
line numbers. This saves a lot of confusion that often occurs when 
changing and rearranging lines.



INPUTOUTPUT 1 nput/Output (I/O) statements are used in programs to communicate 
STATEMENTS with the person RUNnin9 the program. Before the program is run, if all 

the data for the calculations is available, there is really little need for 
input statements. It is often more useful if the computer can get data 
from the person RUNning the program (we ll call him or her the pro­
gram user). Programs are much more versatile if the data is not “set in 
stone" before running them. Output statements can be used by the 
computer to tell the person running the program the answers that the 
computer has calculated. Obviously, output statements are vital; there 
would be little sense in RUNning a program that had no output state­
ments. (Kind of like a tree falling in a forest with no one around to hear; 
does it make a sound? Does it matter?)

Advanced programmers also use I/O statements to communicate with 
devices instead of with the program user. You’ve probably done this 
yourself, but not in a program—when you used LOAD or SAVE with your 
Datassette or Disk drive. LOAD is basically an input statement since 
the Plus/4 gets data (your program) from your Datassette or disk 
drive while SAVE is an output statement, as the Plus/4 sends data to 
those devices.

In this introduction to I/O statements, we will limit ourselves to a few 
of the most important ones, the ones that you'll need immediately. 
They are: PRINT, INPUT, GETKEY, and READ/DATA. PRINT is an 
output statement, while the others are input statements.
(Remember that all BASIC I/O statements can be found in the BASIC 
Encyclopedia at the end of this book.)

Statement name: PRINT

Format: PRINT “text in quotes or variables or numbers 
or calculations, etc.

You have used the PRINT statement often in programs in earlier chap­
ters. From that, and from the format example above, you can see that 
PRINT is a very versatile statement. You can use it to PRINT out mes­
sages, pictures made out of graphic characters, perform calculations, 
display the value of a variable, and more. Since the PRINT statement is 
used so often, it pays to learn to use it well.

Use #1 Text Display
Suppose in your program, you want to inform the user that his or 
her checking account balance is negative, or that purple lizards are 
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not allowed in the control room. The easiest way would be to PRINT 
your statement as a text string. Text strings are printed out exactly as 
you type them in. They must be surrounded by double quotes (“ ’’). 
For example:

100 PRINT ‘ ‘YOU ARE BROKE! ’ ’

would tell the user that there is no money left, while

150 PRINT “YOU CAN’T BRING YOUR FRIEND INTO THE 
CONTROL ROOM’’

could be used in the second example.

Whatever appears between the quotation marks is known as a literal, 
because it is PRINTed exactly as it appears. It doesn't matter whether it 
is words, letters, numbers, punctuation marks, etc.

Certain keys, like the cursor and color keys, act differently when used 
in text strings. Instead of changing the color or moving the cursor when 
you type the key, a reverse character is printed in the string. When 
the program is RUN, the character is translated into what you wanted 
typed in the first place. This lets you clear the screen, change the color 
your are PRINTing in, move the cursor, all within your program. For 
example, try this:

10 PRINT “ SHIFT CLR/HOME CONTROL 3 TESTING, 
CRSR-DOWN CONTROL 7 TESTING’’

Remember to type the following keys simultaneously when you use 
the SHIFT and CONTROL keys. The reversed symbols are the signals 
to the computer that tells it to perform the clear screen, color change 
or move the cursor.

Use #2 Printing Numbers and Calculations
PRINT can display the answer to a calculation made within the print 
statement? (SEE NUMBERS and CALCULATIONS). The Plus/4 per­
forms the operations needed to get the answer, then displays it on 
the screen. For example;

100 PRINT 58*15,23,45 + 1000-45*(4-3) 
prints:

870 23 1000
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This gets more interesting when variables are also used. User input 
can be displayed, and earlier calculations saved in variables can also 
be PRINTed out, or even used in additional calculations.

Examples:

TYPE:

10R=10 * 2: N = R-5
20 PRINT “R IS ”;R;“ AND N IS ”;N
30 PRINT “BUT R TIMES 2 IS”;R*2
40 PRINT “AND N MINUS 2 IS”;N-2

Normally, after each PRINT statement, the cursor automatically goes 
to the beginning of the next line. You can override this by putting a 
semicolon (;) after the PRINT statement like this:

200 PRINT “THESE TWO SENTENCE PARTS WILL BE ”■ 
210 PRINT “PRINTED ON THE SAME LINE’’

Statement name: INPUT

Format: INPUT “optional message’’;variable to be input

The INPUT statement lets you get data from the program user through 
the keyboard, and use it in the program. The optional message lets you 
tell the user exactly what you are asking for; the message is printed 
when the INPUT statement is executed, along with a question mark. 
Then the Plus/4 waits for the user to type an answer, followed by press­
ing the RETURN key. The input from the user is placed in a 
variable. You can either get a string from the user by using a string 
variable (A$, for example), or a number by using a numeric variable. 
The INPUT statement can only be used in program mode.

Examples:

TYPE:

10 PRINT “WHAT IS YOUR NAME’’;
20 INPUT A$
30 PRINT ‘‘I AM PLEASED TO MEET YOU’ ’; A$; ’
40 INPUT“HOW OLD ARE Y0U”;AG
50 PRINT AG;“ IS A BIT OLDER THAN I AM ’ ’
RUN
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Statement name: GETKEY

Format: GETKEY variable to be input

GETKEY is another way for you to enter data while the program 
is being RUN. The GETKEY statement accepts only one key at a 
time. Whatever key is pressed is assigned to the string variable 
you specified in the GET statement (AS, for example). GETKEY is 
useful because it allows you to enter data one character at a time 
without having to press the RETURN key after each character. 
The GETKEY statement may only be used in a program.

Example of GETKEY in a program:

1000 PRINT “PLEASE CHOOSE A, B, C, D, E, OR F” 
1010 GETKEY A$

Statement Name: READ/DATA
Format: READ variables to be input 

DATA data items to be read

The READ/DATA statements are used as a convenient way to assign 
values to variables. You can think of the READ statement as an INPUT 
statement that asks the Plus/4 for the data, rather than the user. The 
data is (naturally enough) kept in DATA statements. When the Plus/4 
executes a READ statement, it looks at the next data item in the DATA 
statement, and assigns it to the variable in the READ statement.

The READ statement is always used with a DATA statement. A DATA 
statement is just a line of data (words or numbers) in a program. The 
READ statement is used to assign those values to variables. (For each 
variable listed in the READ statement, your Plus/4 “reads” a value from 
the DATA line for that variable.) A DATA statement is not executable 
and can appear anywhere in the program. The thing to remember 
about the READ statement is that the variable type must be the same 
as the type of data available in the DATA statement (number variables 
for numbers, text variables for text). Otherwise, a TYPE MISMATCH 
ERROR occurs.

Example:

10 READ A$,B$,C$,D$,E$
20 PRINT A$:PRINT B$:PRINT C$
30 PRINT D$: PRINT E$



40 DATA GROUCHO, HARPO, CHICO
50 DATA ZEPPO, GUMMO

The computer responds with:

GROUCHO
HARPO
CHICO
ZEPPO
GUMMO



CONTROL 
STATEMENTS 

AND 
LOOPS

It would be pretty boring if your computer could only execute program 
lines in order. The computer could only start at the beginning and go 
through each step in order until the end of the program. This would 
lead to very long programs; if you wanted to do the same thing twice 
(like PRINT “HELLO"), you would have to duplicate the program lines. 
With a small example like PRINTing HELLO, this doesn t make a lot of 
difference, but it could become difficult in larger programs. This is why 
computers have control statements. Control statements tell the com­
puter to ignore the normal order of the program lines, and go to another 
line regardless of the sequence. The Plus/4 has several varieties of 
control statements: unconditional (like GOTO) which always transfer 
control; counting statements (like FOR/NEXT) which transfer control 
a specified number of times; and, for you structured programming 
fans out there, DO/LOOP.

Statement Name: GOTO

FormaLGOTO line #
GOTO tells your computer to immediately go from the current line in 
your program to the line number specified in the GOTO statement. 
For example, if line 20 reads GOTO 40, your Plus/4 would jump to 
line 40, skipping any statements between 20 and 40.

Example using GOTO statement in a program:

TYPE:
10 PRINT “A PENNY SAVED IS BETTER THAN NOTHING”
20 GOTO 10

The computer responds by printing the message in line 10 again and 
again, until you press the STOP key, like this:

A PENNY SAVED IS BETTER THAN NOTHING 
A PENNY SAVED IS BETTER THAN NOTHING 
A PENNY SAVED IS BETTER THAN NOTHING

BREAK IN 10
READY.

If you press the
STOP key

This print statement will continue ‘forever’. Every time your Plus/4 gets 
to the GOTO in line 20 it goes back to line 10. This is called an INFINITE 



LOOP in computerese. While you might want to do this, usually you 
want to repeat only a certain number of times, or until something hap­
pens. That is why the FOR/NEXT and DO/LOOP statements are avail­
able in BASIC.

GOTO can also be used in direct mode. GOTO line # will start the 
program at the line you specify, while keeping the variables the same 
(instead of clearing them as RUN does).

Statement Name: FOR/NEXT

FormaLFOR variable = start value TO end value

some BASIC statements

NEXT variable

The FOR/NEXT statements let you create a loop that will repeat a 
certain number of times. The program statements between the FOR 
statement and the matching NEXT statement are repeated in the loop 
The variable in the FOR statement acts as a counter. It is initially set at 
the start value you supply. Then, the program lines after the FOR are 
executed, until the computer gets to the matching NEXT statement. 
The NEXT tells your Plus/4 to add one to the counter. If the counter is 
less than or equal to the end value, the computer returns to the pro­
gram line after the FOR statement. Otherwise, your Plus/4 continues 
with the first statement after the NEXT.

Example using a FOR/NEXT loop

10 PRINT,“COUNTUP...”
20 FOR J = 1 TO 10
30 PRINT “WE HAVE”; J
40 NEXT J
50 PRINT “WE COUNTED UP TO”; J

One more thing about FOR/NEXT: you can also specify a STEP value in 
the FOR statement. Instead of adding 1 to the counter variable, your 
Plus/4 adds your STEP value. If you use a STEP of 5 with the statement 
FOR M = 10 TO 30, for example, the counter would count 10, 15, 20, 
25, 30 after each loop. The STEP command even lets you count back­
wards (by using a negative STEP value).

77



Another example, with a negative STEP:

10 PRINT “COUNTDOWN...”
20 FOR J = 10 TO 0 STEP -1
30 PRINT “WE ARE AT”;J
40 NEXT J
50 PRINT “WE HAVE LIFT-OFF AT”; J

Statement Name: DO UNTIL/WHILE... LOOP UNTIL/WHILE

Format: DO UNTIL [condition] WHILE [condition]

some BASIC statements

[EXIT]

LOOP UNTIL [condition] WHILE [condition]

The DO/LOOP statement combination is another way to create a 
loop. This statement combination is very powerful and versatile. The 
DO/LOOP method of loops is a common technique of structured 
programming languages. In this chapter we’ll discuss just a few 
possible uses.

If you want to create an infinite loop, just start a section of program 
lines with DO, and end it with a LOOP statement, like this:

100 DO: PRINT “GOING UP”
110 LOOP

Press the STOP key to end the program.

A more useful form is to combine the DO/LOOP with the UNTIL 
statement. The loop will run continually unless the condition for 
UNTIL happens.

100 DO: INPUT “DO YOU LIKE YOUR COMPUTER”;A$
110 LOOP UNTIL A$ = “YES”
120 PRINT “THANK YOU”

For the other ways you can use the DO/LOOP, see the BASIC 
Encyclopedia at the end of this book.
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CONDITIONAL
OR 

DECISION 
MAKING 

STATEMENTS

Conditional statements are used to make decisions. One of the most 
powerful abilities of a computer is to make decisions based on what is 
going on. One of the conditional statements available on the Plus/4 is 
known as IF/THEN statements.

Statement Name: IF/THEN

Format: IF condition THEN do this (only if the condition is true)
Basically, the IF/THEN statement works like this:

IF (this statement is true) THEN (do this statement)
Actually, you have always known how conditional statements work.
How many times have you heard this famous line?:

IF you eat all your vegetables THEN you can have dessert. That may 
seem a bit trivial, but that is the gist of the IF/THEN statement.

If the condition in the IF statement is true, everything after the THEN 
is executed.

EXAMPLE:

10 INPUT“WHAT’S THE TENTH LETTER OF THE ALPHABET” A$
20 IF A$ = “J” THEN PRINT “RIGHT”: GOTO 100
30 INPUT “IS THIS AN A";X$
40 IF X$ = “A” THEN 60
50 PRINT “WRONG, TRY AGAIN”: GOTO 30
60 PRINT “TYPE A B”
70 GETKEY A$:IF A$ = "B”THEN PRINT “RIGHT"
100 PRINT “THAT’S ENOUGH OF THIS, ANYWAY”

In line 40 , we just say THEN 60. This actually means THEN GOTO 60, 
but since the THEN GOTO combination is used so often, BASIC allows 
you to leave off the GOTO. An optional step for the IF/THEN statement 
is the ELSE clause, that directs your computer to a specific action if 
the original IF condition was not met. An example showing the ELSE 
clause would be: IF B > 5 THEN 40 ELSE GOTO 10. The BASIC Ency­
clopedia explains the IF/THEN/ELSE statement more fully.
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SUBROUTINES If you have something in your program that has to be repeated in more 
than one place in your program, you have two choices: you can have 
duplicate routines, or you can create a subroutine. A subroutine is a 
section of your program that can be used from anywhere else in your 
program. When the subroutine is finished, the program automatically 
continues at the statement just after where the subroutine was called.

Statement Name: GOSUB/RETURN

Format:GOSUB line #

The GOSUB statement is used to call a subroutine. Like the GOTO 
statement, control is transferred to the line number specified in the 
statement. However, unlike the GOTO, the Plus/4 remembers where 
the GOSUB is located. When a RETURN is next encountered, control 
returns to just after the GOSUB statement.

Example:

5T = 0:FORJ= ITO 99
10 PRINT “GIVE ME A NUMBER FROM 1 TO 10”
20 INPUT N
30 IF N<1 THEN GOSUB 100: GOTO 20
40 IF N>10 THEN GOSUB 100: GOTO 20
50T = T + N
60 NEXT J
70 PRINT “THE TOTAL IS” J
80 END
100 PRINT “THAT NUMBER IS OUT OF RANGE”
105 PRINT “PLEASE TYPE A NUMBER BETWEEN 1 AND 10
110 RETURN

If a RETURN is encountered when there are no active GOSUBs, you 
get a RETURN WITHOUT GOSUB ERROR. You should be careful that 
the computer never gets into one of your subroutines except by GOTO. 
One method is to group the GOSUB and GOTO statements together, 
protected from normal program execution by an END statement.

Statement Name: REM

Format: REM message

The REM statement is used to comment (or REMark) on your pro- 
grams. The REM statement is not executed as part of the program; it is



a message that can be seen only when looking over the LISTing of a 
program. Often, if you don’t comment, six months after you write the 
program you might forget what some part does. You can use REM 
statements to put in reminders, so you can more easily figure out what 
you really meant, or give others information with your messages.

Example:

1560 E = R/I*9:REM THIS FIGURES OUT A PITCHER’S ERA
100 INPUT A, B: REM A IS HEIGHT IN INCHES AND B IS WEIGHT
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SUMMARY As we REMarked in the introduction, this would not be a complete tuto­
rial on BASIC. We just gave you some of the BASICs. Every BASIC 
command in the P us/4 is in the BASIC Encyclopedia, with format, 
description, and examples. Don’t be afraid to experiment. If you are 
serious about learning BASIC, get some of the books on BASIC pro­
gramming listed in the Section 14 of the Encyclopedia. Programming is 
like eating salted peanuts: once you start, you may not be able to stop.





CHAPTER 7
USING
GRAPHICS 
AND 
COLOR  

• Graphics characters 

• Character animation 

• Controlling colors 

• High resolution graphics  

• Points, lines, and labels

• Squares, circles, polygons, and painting

• Multi-color graphics 
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GRAPHICS 
CHARACTERS

Each letter key contains 2 different graphic characters, as do the @, 
*, and English Pound keys. To print graphics characters, you must hold 
down the SHIFT or Cx Keys while you press the key for the 
graphics symbol you want.
When your Plus/4 is in upper-case/graphics mode, hold down

SHIFT and press a letter key to display the graphics character on 
the right side of that letter key. These characters include the playing 
card suits, a solid and a hollow ball, and a set of lines and connecting 
characters that let you draw many different pictures on your screen. 
Here are some examples to help you get used to these characters:

Exercise 1: Large Circle

Step 1
2
3
4
5

Press down the SHIFT LOCK key.
Press the letter U then the letter I.
Press the RETURN key.
Press the letter J then the letter K.
Press the RETURN key.

Exercise 2: Snake

Press down the SHIFT LOCK key.
Press U, then I, then U, then i, then U, then I.
Press the RETURN key.
Press K, then J, then K, then J, then K, then J.
Press the RETURN key.

Exercise 3: Crooked Line

Stepl: Press down the SHIFT LOCK key.
2: Press E, then D, then C, then *, then F, then R.
3: Press the RETURN key.

Exercise 4: Two Crosses

Step 1
2
3
4
5
6
7

Press down the SHIFT LOCK key.
Press M, then SPACE, then N, then SPACE, then —.
Press the RETURN key.
Press SPACE, then V, then SPACE, then *, then +, then *
Press the RETURN key.
Press N, then SPACE, then M, then SPACE, then —.
Press the RETURN key.
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When you are finished, press SHIFTLOCK again so it pops up.

Did you wonder why the computer doesn’t say SYNTAX ERROR when 
you hit RETURN ? After all, you had characters on the line that 
weren't commands that the computer can understand.

The reason is that the Plus/4 doesn’t pay attention to the line you typed 
if you hold down SHIFT when you press RETURN. If you press

RETURN without the SHIFT key, the computer tries to figure out 
what you mean when you’re just drawing pictures.

So far we haven’t talked about the graphics characters on the left side 
of the keys. These graphics work just like the right side characters, ex­
cept that you hold down the Cs key instead of SHIFT . There is 
no MKB lock, so you must hold it down yourself.

You can print this set of graphics in either upper-case/graphics mode 
or upper/lower-case mode. They are always available.

The left side graphics characters include lines and angles used for draw­
ing charts and tables. For example, here’s how to underline a word:

First, move the cursor to the line below the word you want to underline. 
Then hold down the < C* I key and the T key, which prints an under­
line graphic. Hold these two keys down until the word is underlined.

Exercise 5: Half Bar

Step 1: Hold down the key with one hand during the whole 
exercise.

2: Press D, then I, then I, then F.
3: Press the RETURN ___key.

Exercise 6: Wedge

Step 1: Hold down the & key and hit T, then Y, then U.
2: Hold down the CONTROL key and hit 9.
3: Hold down the C< key and hit I, then O, then P, then @, 

then SPACE.
4: Press the RETURN key.
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Exercise?: Window

3
4
5
6

7:
8:

Hold down the C« key until step 4. 
Press A, then R, then S, then RETURN. 
Press Q.
Let go of Cs (it’s OK, honest).
Hold down SHIFT and hit+.
Let go of SHIFT and hold down O 
go of it any more.
ProQQ \A/ thenricbo VV, LI Icl I ■ K&lUJtWI

Press Z, then E, then X, then RETURN

again. Don’t let

The purpose of these exercises is to show you how the graphic sym­
bols of the Plus/4 can be manipulated to create different shapes and 
figures. These are only a handful of the figures and representations 
you can develop. Now that you have a good idea of what is involved in 
using the graphic symbols to build different forms, you should experi­
ment with them yourself, and see what you come up with.
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CHARACTER 
ANIMATION

Movies are really a sequence of still pictures. Each picture is a little 
different from the one that came before. The projector shows each 
picture for a very short time, then goes on to the next one. The scene 
becomes animated.

Computer animation works the same way. First the computer draws 
one picture, then it changes the picture slightly. The Plus/4 is fast 
enough to allow objects to move smoothly all around the screen in 
your games and practical programs.

You can’t type fast enough to create animation. A movie is animated 
at a rate of 30 pictures per second. The changes must be fast enough 
to fool the eye. So you must use a program to draw a picture, wait for 
a split second, then change to a new picture.

To get the program to create pictures we use the PRINT statement with 
the graphic characters. The simplest type of animation involves alter­
nating two characters to get the effect of movement.

This program simulates the movement of a pulsing ball.

Type NEW and press RETURN before entering each new program. 
Remember to press RETURN after each line in all these programs.

10 PRINT “ HOME SHIFT Q’
20 FOR L=1 TO 100
30 NEXT L ------------------------
40 PRINT “ HOME SHIFT VV Type these keys
50FORL = 1 TO 100 ----- simultaneously
60 NEXT L 
70 GOTO 10

Type RUN and press RETURN .

To get a more interesting effect you can build a small picture from 
several graphic characters, then change a few of the characters 
while leaving others in the same place. This gives the effect of part 
of an object moving, demonstrated in the following program.
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IMPORTANT TO NOTE: Each time SHIFT or O is 
referred to, it should be typed at the SAME TIME as the key 
following it when entering the program.

10 PRINT" HOME SHIFT M SHIFT W SHIFT N”
20 PRINT “SPACE + SPACE ”
30PRINT" SHIFT N SPACE SHIFT M”
40 FOR L = 1 TO 100: NEXT L
50 PRINT" HOME SPACE SHIFT WSPACE”
60 PRINT “O' T C1 + C* T”
70 PRINT “SPACE C1 G G G”
80FORL=1 TO 100: NEXT L
90 GOTO 10

Type RUN and press RETURN

In both examples of animation so far, we’ve worked on only one area on 
the screen. The next step is to move the animated figure around. The 
TAB function helps when you want to move objects from the left edge. 
The following program portrays a snake crawling on the screen.

Remember that shift and the following key are still typed 
together.

5 FOR A = 0 TO 30
10 PRINT" SHIFT CLR ”
20 PRINT TAB (A) " SHIFT U SHIFT I SHIFT U SHIFT I
30 PRINT TAB (A) " SHIFT K SHIFT J SHIFT K SHIFT J
40 FOR L = 1 TO 100: NEXT L

SHIFT K”
80FORL = 1 TO 100: NEXT L 
90 NEXT A

50 PRINT" SHIFT 1 CLR ”
60 PRINT TAB (A+l) “ SHIFT I SHIFT U SHIFT I

SHIFT U”
70 PRINT TAB (A+l) " SHIFT J SHIFT K SHIFT J

Using characters like the ball ( SHIFT Q), you can play video 
games on the screen. To move a ball, just erase the ball and replace it 
at a new position, as in this program.
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10 PRINT “ SHIFT CLR ”
20 PRINT “SPACE SHIFT Q [| 
30FORL-1 TO 50: NEXT L 
40 GOTO 20

Left cursor arrow 
leave a space here

Type RUN and press the RETURN key. Press the STOP key when 
you want to stop moving the ball.



CONTROLLING 
COLORS

Separate colors can be put into each part of the screen. The border 
can be one color, the background a different one, and each character 
can have its own color. You already know how to set the character col­
ors using the keyboard. The COLOR command adjusts the color of the 
other screen areas.

Turn the border of your screen red by typing the command COLOR 4,3 a 
pressing the RETURN key. The number 4 in the command stands for 
the border area, and color number 3 is red (the same number as on the 
key marked RED).

Now type COLOR 0, 7 and hit RETURN . The screen background 
turns blue. The number 0 stands for the background, while the 7 is blue 
(also the same as the keyboard).

The first number after the word COLOR stands for the area on the 
screen you want to change. Area 0 is the background, 1 is the char­
acter color, 4 is the border. You’ll learn about areas 2 and 3 when you 
get into multi-color graphics later in this chapter.

Screen Area Numbers
AREA# AREA NAME

0 
1
2 
3
4

Background 
Character 
Multi-color 1 
Multi-color 2 
Border

Each color also has an adjustable brightness level, called the lumi­
nance. You can add a number from 0 (darkest) through 7 (brightest) 
after the color number to vary the color. Type COLOR 4 ,3, 0 and hit

RETURN. The border becomes a dark red. Type COLOR 4, 3, 7 
and the border changes to a bright red.
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Color Numbers
COLOR# COLOR COLOR# COLOR

1 BLACK 9 ORANGE
2 WHITE 10 BROWN
3 RED 11 YELLOW GREEN
4 CYAN 12 PINK
5 PURPLE 13 BLUE GREEN
6 GREEN 14 LIGHT BLUE
7 BLUE 15 DARK BLUE
8 YELLOW 16 LIGHT GREEN

In short, the COLOR command looks like this:
COLOR area, color, luminance
Here is a quick program to show you all the Plus/4’s colors:

First type NEW and hit RETURN . Don’t forget to hit RETURN 
after each program line.

10 COLOR 0, 7, 7
20 FORM=0TO7
30FORN=1 TO 2
40 FOR L=ITO 16
50PRINT" CONTROL RVSON
60 READ A
70 COLOR 1, A, M
80 PRINT"
90 NEXT L
100 PRINT
110 RESTORE
120 NEXT N,M
130 COLOR 1, 2, 4
200 DATA 7,14,4,13,6,16,11,8,10,9,3,12,5,15,2,1

Now type RUN and hit RETURN , to see a bright blue screen with 
each of the other 15 colors shown at each luminance level.

NOTE: Like most of the BASIC graphic terms reviewed in this 
chapter, COLOR may be referred to as a statement or com­
mand interchangeably. The distinction is unimportant in ex­
plaining COLOR, or any other graphic commands, since it is 
based on whether the term is more often used in direct or pro­
gramming mode.



HIGH 
RESOLUTION 

GRAPHICS

Your Plus/4 screen contains 25 rows of 40 characters each, or 1000 
total character positions on the screen. Each character is formed out of 
single dots, with 8 rows of 8 dots each making an entire character. Your 
screen has a total of 320 dots on each row, and 200 rows of dots, or 
64,000 dots all together. Your Plus/4 has control over every single dot.

Using normal graphics, you have limited control over the individual 
dots. You must use the 256 characters in each character set built into 
the Plus/4, which lets you create many pictures. But think of how many 
you could create if you could control each dot by itself I

The high resolution graphics ability of the Plus/4 lets you do just that. 
You can use commands that let you draw and erase dots, lines, circles, 
and other shapes.

There is one limit to high-res graphics. The Plus/4 can only use two 
colors in each 8x8 character position. That is, each 8x8 space on 
the screen where characters usually go is limited to two colors (fore­
ground and background color for that square). You can use different 
colors for each different character position, but only two colors within 
that position. Another graphic mode that will be covered later in this 
section, multi-color mode, allows up to four different colors per 
character position at the cost of the resolution available in the high- 
resolution mode.

This program utilizes some of the high resolution graphics capability of 
the Plus/4, in particular the GRAPHIC command. Start by typing NEW 
and hitting RETURN Hit the RETURN key after typing each 
line. After typing in the entire program, type RUN and hit RETURN 
as usual.

10 COLOR 0,1
20 GRAPHIC 1,1
30FORL = 2 TO 16
40 COLOR 1,L,2
50 DRAW l,0,L*12 TO 319,L* 12
60 DRAW l,L*18,0 TOL*18,199
70 NEXT L
80 FOR L = 1 TO 5000: NEXT
90 COLOR 1,2,3
100 GRAPHIC 0

Notice that the colors change near the intersections.
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To switch from normal graphics (also called Text Mode) to high-res, 
just type the command GRAPHIC 2,1 and hit RETURN . What hap­
pens? The screen goes blank and the cursor reappears near the bot­
tom of the screen. The Plus/4 divided up the screen into 2 separate 
sections: the top for graphics and the bottom five lines for text. If you 
don’t want the bottom five lines for text, you can use the command 
GRAPHIC 1,1, but you won’t be able to see any commands you type.

You can switch back and forth from graphics to text using the 
GRAPHIC command. The command GRAPHIC 0 switches the screen 
back to text, while GRAPHIC 2 switches back to high-res without eras­
ing the screen. Adding ,1 after the command erases the screen.

In general the GRAPHIC command looks like this:

GRAPHIC mode, clear this part is optional

Mode 
Number Effect

0 Text
1 High-res
2 High-res + text
3 Multi-color
4 Multi-color + text _________

Clear
Number Effect ______ _

0 Don’t clear screen
1 Clear screen __________

There is another way to clear the high-resolution screen. The command 
SCNCLR erases the screen without changing the graphic mode.

Once you use high-resolution graphics, the computer sets aside 10K of 
memory for your hi-res screen. This memory is taken from the BASIC 
program area. When you are through using graphics, you can reclaim 
this memory by using the command GRAPHIC CLR.



POINTS, 
LINES, 

AND 
LABELS

Type the commands GRAPHIC 2,1: DRAW 1,0,0 and hit RETURN 
Look closely at the upper left comer of the screen. The Plus/4 drew a 
black dot there.

In the DRAW command, the first number is either 1 (foreground color) 
or 0 (background). The next two numbers are for the row and column 
positions for the dot. So if you wanted to draw a dot at column 17, row 
20, just type DRAW 1,17,20. To erase the same dot type DRAW 0,17,20.

The DRAW command can also draw a line between any two points. 
Just add the word TO and the coordinates of the other end, like this: 
DRAW 1,1,1 TO 100,100. This draws a line from 1,1 to 100,100.

If you are used to drawing graphs in math, you might get a little con­
fused at first while using the computer. The coordinate system in the 
Plus/4 is different from what you’re used to. In math the 0,0 point would 
either be at the center or the lower left corner of the screen, but on the 
computer it is the upper left corner. You’ll get used to the system in the 
computer as you practice.

Once you have put a point or line on the screen, you can draw a line 
from it to any other point like this: DRAW 1 TO 150,50. This draws a line 
from the last point drawn to column 150, row 50. If your program uses a 
lot of DRAW TO commands, you could place the first dot at a position 
on the screen by using the LOCATE command, as in LOCATE 100,100.

The DRAW command can have several forms, such as:

COMMAND RESULT

DRAW color source, column, row
DRAW color source, column, row TO column, row
DRAW color source TO column, row

POINT
LINE
LINE DRAWN
FROM LAST F

Color source is 0 for the background, 1 for the foreground

To erase points or lines on the screen, use the DRAW command fol­
lowed by the number 0. If you created a point with DRAW 1,1,1, you can 
erase it with DRAW 0,1,1. A line created with DRAW 1,1,1 TO 100,100 is 
erased by DRAW 0,1,1 TO 100,100.
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This program draws a curve based on the sine function. Type NEW 
and hit RETURN . Remember to hit the RETURN key after each 
line, then type RUN.

10 COLOR 0,1
20 COLOR 1,2
30 GRAPHIC 1,1
40 LOCATE 0,100
50 FOR X= ITO 319
60 Y = INT (100+99 * SIN(X/20))
70 DRAW 1 TO X,Y
80 NEXT X
90 FOR L=ITO 5000
100 NEXT L
110 GRAPHIC 0

Don’t type NEW after RUNning the last program. To plot the program 
differently, change line 70 to:

70 DRAW 1, X, Y

The 
Char 

Command

This program plots the same curve using points instead of lines.

Graphs are more easily understood and useful if you label them. You 
can use the CHAR command to mix text right into a high resolution 
drawing. For instance, the statement CHAR 1,0,5,“HELLO” puts the 
word HELLO into the sixth row at the left edge of the screen. The first 
number after the word CHAR is either 1 (for draw) or 0 (for erase). The 
next two numbers are the column and row where the text appears.

Leave the last two programs in the computer: don’t type NEW. Add 
these lines:
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81 CHAR 1,0,0,“GRAPH OF”:CHAR 1,0,1,“FORMULA”
82 CHAR 1,0,2,“Y=SIN(X)”
83 DRAW 1,0,100 TO 319,100,189,0 TO 189,199
84 CHAR 1,0,12,“X-AXIS”: CHAR l,22,0,“Y”
85 CHAR 1,22,2,“A”: CHAR 1,22,3,“X”
86 CHAR 1,22,4,“I”: CHAR 1,22,5,“S”



SQUARES, 
CIRCLES, 

POLYGONS, 
AND 

PAINTING

Drawing 
Rectangles

Using the DRAW command, you can draw pictures by plotting many 
dots or lines. To draw a square, you can use the command DRAW 1,0,0 
TO 100,0 TO 100,100 TO 0,100 TO 0,0 (plotting each endpoint of the 
square) or you can just use the BOX command.

THE BOX COMMAND
Your Plus/4 includes a command to make it easier to draw squares and 
other rectangular shapes. The BOX command lets you pick the points 
of 2 opposite corners of the square. To duplicate the same box as in 
the above example, just use BOX 1,0,0,100,100. The number 1 again 
means that you want to draw and not erase. The next four numbers are 
the coordinates of the box’s opposite corners, (0,0) at the upper-left 
corner and (100,100) near the middle of the screen.

The BOX command can form any rectangle just by changing the cor­
ners. You can even rotate the box by specifying an angle (in degrees) 
after the last coordinate, like this: BOX 1,50,50,100,100,45. The box is 
rotated 45 degrees clockwise.

If you would like to draw a solid box instead of just the outline, you just 
add a comma 1 after the angle. A solid box at the center of the screen is 
shown as BOX 1,100,50,220,150,,1. Notice that you need a comma to 
take the place for the angle, even though you don’t want the box rotated.

Some typical forms of the BOX command are:

COMMAND EFFECT
BOX on, columnl, row1, column2, row2
BOX on, coll, row1, col2, row2, angle
BOX on, coll, row1, col2, row2,, fill
BOX off, coll, row1, col2, row2, angle, fill

Outline 
Rotated 
Solid box 
Erase area 
of screen

Here are a couple of programs that use the BOX command:

Don’t forget to type NEW then hit RETURN before entering each 
program, and press return! after typing in each line.

10 COLOR 0,1
20 COLOR 1,2
30 GRAPHIC 2,1
40 A =RND(1)* 20+ 10
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50 FOR L = 0 TO 359 STEP A
60 BOX 1, 100, 30, 220, 130, L
70 NEXT L
80 FORL=1 TO 2000: NEXT L
90 GRAPHIC 0,1

5 TRAP 60
10 GRAPHIC 2,1
20 DEF FNA(X)= INT( RND(l)* X)
30 COLOR 1,FNA(15) + 1
40 BOX 1, FNA(320), FNA(160), FNA(320), FNA(160)„ 1
50 GOTO 30
60 COLOR 1,2,3: GRAPHIC 0

Here’s a quick program for drawing polygons:

Hit 
tered. Hold down the

Drawing
Circles

RETURN and type RUN after each program is completely en- 
STOP key to end the program.

The second program draws different colored squares all over the 
screen. You’ll notice some parts of the screen changing when other 
parts near them change. The reason for this was discussed earlier in 
this chapter.

Your Plus/4 also has commands for drawing circles. Like the BOX 
command, we can vary the shape of the circle to form an oval (also 
called an ellipse), and we can rotate the oval. We can also just draw 
a section of the shape (called an arc).

This command draws a circle in the center of the screen: CIRCLE 
1,160,100,50. This tells the Plus/4 to draw a circle with its center at row 
160 and column 100, with a radius of 50. This actually produces an 
oval, since the dots on the screen are taller than they are wide. To 
change this to a real circle you must add a separate number to tell that 
the height is different from the width, like this: CIRCLE 1,160,100,50,42.

The Plus/4 can also draw a square, triangle or other polygon using the 
CIRCLE command. Just tell the computer how many degrees to go 
between points on the circle, like this: CIRCLE 1,160,100,50,42,,,,120. 
This command draws a triangle, since each side is 120 degrees. 
(Omitting number values while including commas in a graphic com­
mand causes the computer to read standard default values for the 
missing number.) A simple formula to get the angle for a polygon with 
N sides is 360/N.
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10 GRAPHIC 2,1
20 INPUT “HOW MANY SIDES”; A
30 IF A<2 OR A>100 THEN PRINT “DON’T BE RIDICULOUS”: 
GOTO 20
40 CIRCLE 1,160,80,40,33,,,,360/A
50 GOTO 20

You can choose to draw only an arc instead of a whole circle.
The CIRCLE command accepts the starting and ending angles 
in degrees, right after the height number. The command CIRCLE 
1,160,100,50,42,90,180 displays only the lower right section of 
the circle.

To rotate an oval, add the angle of clockwise rotation after the 
command, like this example: CIRCLE 1,160,100,100,20,,,30.

The usual forms of the CIRCLE command are:

COMMAND EFFECT
CIRCLE on, center column, center row, radius
CIRCLE on, c-col, c-row, width, height
CIRCLE on, c-col, c-row, wid, ht, start, finish
CIRCLE on, c-col, c-row, width, height,,,angle
CIRCLE on, c-col, c-row, wid, ht,,,,point angle

oval 
circle/oval 
arc
rotate oval 
polygon

NOTE: When there are commas without numbers in a command 
such as CIRCLE or BOX, the Plus/4 automatically interprets the 
comma as an input of the default value for that parameter of the 
command. For example, CIRCLE,160,40,100,100 is read by the 
computer as CIRCLE 1, 160..., reading the default value of 1 for 
the color source.

This next program uses the CIRCLE command for an interesting effect. 
Type NEW then hit RETURN to erase the last program from memory 
before typing in this program.
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10 COLOR 0,1
20 COLOR 1,2
30 GRAPHIC 1,1
40 A = RND(l)* 20+ 10
50 FOR L = 0 TO 359 STEP A
60 CIRCLE 1, 160, 100, 80, 40,„L
70 NEXT L
80 FOR L = 1 TO 2000: NEXT L
90 GRAPHIC 0,1

Here’s a program you can try that uses the CIRCLE command to create 
a simple design.

NEW
10 COLOR 0,1
20 COLOR 1,2
30 GRAPHIC 2,1
40 FORL-1 TO 4
50 Y=50
60 IF L=2 OR L=4 THEN Y= 100
70X=L*35 + 50
80 CIRCLE 1, X, Y, 50, 42
90 NEXT L
100 PRINT “PLUS/4 CIRCLES”
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The 
Paint 

Command

The PAINT command fills in any enclosed area up to the boundaries 
formed by any lines drawn on the screen. If there are no drawn lines, 
the screen is filled right to the edge. The BOX command can be used 
to fill in boxes and rectangles with color. The PAINT command can 
color in irregular shapes and other non-uniform areas on the screen 
that can’t be filled with other commands.

In the last exercise, we created a 4-ring symbol. By adding some 
PAINT commands to the program we can color in only the areas 
between the rings.

Add these lines to the last program:

HOFORL=OTO 1
120 PAINT 1,120 + 35 *L, 75
130 NEXT L
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MULTI- The Plus/4 high resolution graphics give you control over every single
COLOR dot or “pixel” on the screen, but you have seen that the ability to put 

fiRAPMIPQ colors close together is limited. Most high-res programs can use only 
unnrniuo one or two colors.

For including more different colors, your Plus/4 has a special “in­
between” graphics mode called multi-color graphics. In multi-color 
graphics, you control half as many dots on each row as in high-res be­
cause each dot is twice as wide. You get 160 dots on each row, while 
still getting 200 rows. There is a trade-off for the use of multiple colors, 
which is slightly lower resolution.

To begin using multi-color graphics, review the GRAPHIC command 
earlier in this chapter. You’ll see that the multi-color screen without 
text is GRAPHIC 3 and the multi-color screen with 5 lines of text is 
GRAPHIC 4.

Now look at the table listing the COLOR command. There are two 
areas that we haven’t used yet, areas 2 and 3. These areas hold two 
extra colors. You can use any of the three colors (1, the text color; 2, an 
extra color; and 3, another extra color). These colors do not interfere 
with each other on the screen the way the high-res colors do in some 
previous programs in this chapter.

These two programs make use of multi-color graphics, the first with the 
rings and the second showing a “neon sign” effect.

10 COLOR 0,1
20 GRAPHIC 4,1
30FORL = 1 TO 4
40 Q=L: IF Q>3 THEN Q = Q-3
50 COLOR Q,L + 1
60 Y=50
70 IF L = 2 OR L = 4 THEN Y= 100
80 X- L*18 + 25
90 CIRCLE Q, X, Y, 25, 42
100 NEXT L
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Type NEW then hit RETURN . Don't forget to hit the RETURN key 
after each line. Type RUN and hit RETURN at the end.

10 COLOR 0,1
20 GRAPHIC 3,1
30 COLOR 3,1
40 TRAP 200
50 DRAW 3,10,10 TO 10,100: DRAW 3,10,55 TO 30,55
60 DRAW 3,30,10 TO 30,100: DRAW 3,50,10 TO 80,10
70 DRAW 3,65,10 TO 65,100: DRAW 3,50,100 TO 80,100
80FORL=0TO7
90 COLOR 3,2,L
100FORM=1 TO 100: NEXT M
110 NEXT L
120 COLOR 3,1
130 FOR M = 1 TO 100: NEXT M
140 GOTO 80
200 GRAPHIC 0: COLOR 1,2,7

Color area 3, the second of the multicolor areas, has a special ability 
that none of the others has. Once you have drawn on the screen using 
area 3, you can change that color everywhere it appears on the screen 
by using the COLOR command. If you set the color with COLOR 3,5 
and draw using that color, your graphics appear in purple. If you then 
change the color with COLOR 3,6, all the purple areas would change 
to green. This doesn’t work with any other area.

The Plus/4 Programmer’s Reference Guide contains more information 
about graphics.
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CHAPTER 8
MAKING
SOUND
AND
MUSIC
ON
THE
PLUS/4  
• Introduction  

• Volume command  

• Sound command  

• Creating sound effects  

• Making some music  

 • The Plus/4 Music Machine 
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INTRODUCTION Here is a short program to make music on your Plus/4. Type in the pro­
gram exactly as it appears, and remember to press RETURN at the 
end of each line. When the program is typed in, type RUN and then 
press RETURN . When the program asks you to enter a number, 
type any number from 0 to 1023 and press RETURN To stop the 
program, enter a zero as your value.

10 VOL 8
20 DO
30 INPUT X
35 IF X> 1023 ORX<0 THEN PRINT “0 TO 1023, PLEASE” - GOTO 30
40 SOUND 1, X, 10
50 LOOP UNTIL X-0

THE 
VOLUME 

COMMAND

Press the RUN/STOP key to stop the program.

Here s how to play a single note on your Plus/4. Type NEW and oress 
RETURN to clear the Plus/4 s memory.

First: Type NEW and press RETURN
Type VOL 8 and press RETURN

Second: Type SOUND 1,266,60 and press RETURN

You should hear a note play for about a second and then stop. If you 
don t hear anything, turn up the volume of your television or monitor 
and try it again.

These two steps are the only commands that you need to know to play 
music on your Plus/4. Let s look at what these two commands do.

The VOL command controls the VOLume of the notes that the Plus/4 
plays. Think of the first three letters of the word “volume’ to remember 
the VOL command. The number that comes after VOL is the setting 
for the volume. Think of the VOL command as a volume knob on the 
Plus/4. When the knob points to zero, the volume is off and you won’t 
hear anything. When the knob is set at 8, the volume is turned up all 
the way, and your Plus/4 plays as loud as it can.

Try the first example again and use a different number after the VOL 
command. The smaller the number, the softer the note is played.
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THE 
SOUND 

COMMAND

The SOUND command tells your Plus/4 everything it needs to know 
about the sound you want to play. The SOUND command is followe 
by three numbers that describe the note:

SOUND voice, note value, duration
The first number in the sound command refers to voice. The number for 
voice can be a 1,2 or 3. The Plus/4 sound is produced by two different 
“voices”, 1 for the first voice and 2 for the second voice. The third voice 
option applies to voice 2 s ability to produce either a tone or noise.

Voice 1 —This voice plays only tones. Select this voice with a 1 after the 
SOUND command.
Voice 2 This voice is like voice 1, but can be used to play tones or 
noise for sounds. Type a 2 in the command to use this voice for tones, 
or a 3 to use this voice for noise, to make sound effects like thunder 
and rain.
The second number after the word SOUND is the note value (fre­
quency). This can be any number from 0 to 1023. It tells your Plus/4 
how low- or high-pitched a note to play. As the numbers get larger, the 
notes get higher. The highest values (in the 1023 neighborhood) are 
not audible to the human ear.

Note: Noise is “white" only in the range of 600-940 with Voice 3. 
You can use register values outside this range to create interest­
ing sound effects.
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note value to use. There is a complete chart of notes for the Plus/4 in



Try the following program on your Plus/4:

NEW

10 VOL 7 -----
20X = 0
30 DO
40SOUND1,X,5 -----
50 X = X + 5
60 LOOP UNTIL X = 1020
70 VOL 0 ----
80 END

turns off VOLume

plays note

sets VOLume

Type RUN and press RETURN . This program allows your Plus/4 
to show off some of its musical range.

The third number after the word SOUND controls the duration (length) 
of the note. This tells the Plus/4 how long to play the note. This number 
can be anything from 0 to 65535. This number sets a timer, which 
counts time in sixtieths of a second. A duration of 60 keeps the note on 
for one second. A rule of thumb for duration is the larger the number, 
the longer the note stays on. In fact, if you use 65535, the note stays on 
for over 16 minutes. To turn a sound off, use a zero duration, which 
does not allow the sound to be produced.
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A Sound effects can be created using either musical tones or noise.
|||Cir Al Combining simple BASIC programs and sound commands can gener 
cniiun ate unusual and entertaining effects. For instance, the FOR... NEXT...

STEP loop can be used creatively in sound effects. This program uses
EFFECT a FOR... NEXT loop with a negative step, to count down from a high 

number to a lower one.

sets VOLume at 810 VOL 8 -----
20 FOR S = 1000 TO 700 STEP -25
30 SOUND 1, S, 1
40 NEXT S

creates loop, with 
downward STEPs

Type RUN and press RETURN to hear the sound effect. The key is 
line 20, which selects a number range from 1000 to 700 going down 
the scale, STEPping down 25 numbers at a time. Finally, line 30 in­
structs your Plus/4 to play each note for just an instant by setting the 
DURATION to 1, which is 1/60 of a second. Experimenting with dif­
ferent number and duration values can give you some very interest­
ing effects.
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CREATING Using 3 vsluc of 3 when selecting 3 voice in the SOUND commend 
A NOISE specifies noise. This is used to create sound effects with noise rather

SOUND than tone. The following program uses voice 3 to create the sounds of 
£PP£QT a windstorm.

10 VOL 2 -----
20R=INT(RND(0)*10) + l^
30FORX=1 TOR
40 SOUND 3, 600+30*X, 10
50 NEXT X
60 FOR X=R TO 1 STEP -1
70 SOUND, 3,600 + 30*X, 10
80 NEXT X
90 T=INT(RND(0)*100)+30
100 SOUND 3, 600, T
110 GOTO 20

sets VOLume level

selects RaNDom 
number from 1 to 10

Lines 30 and 60 set up loops for the note value (frequency) of the 
sound, one increasing and one decreasing, based on the random 
number from line 20. It is important to have variation in pitch, since 
windstorms have different forces of gusts of wind. Lines 40 and 70 are 
the SOUND commands that create the noise. Lines 90 and 100 set up 
a random delay to recreate the uneven nature of a windstorm with time 
lapses between howls. The program selects a RaNDom number that 
is used for the duration of another SOUND command. This SOUND 
command stays at the same pitch and provides a consistent back­
ground noise that serves as a counterpoint to the gusts of wind.

Creating sound effects using noise is extremely challenging, trying 
to capture the right elements of the sound you want exactly. To create 
good sound effects, you have to be willing to experiment.
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MAKING Now that we’ve looked at some ways to create sound effects on your 
SOME Plus/4'lets make some music- Here are a C0UPle of Programs t0 trV- 

MUSIC The first program turns the keys from 1 through 8 into a piano. Type in 
the program and then type RUN.

5SCNCLR ------------------------------------
10FORX = 1 TO 8: READN(X): NEXT X 

clears the screen

20 VOL 7
30 DO
40 GET A$: IFA$ = “ ” THEN 40
50A=ASC(A$): IFA<49 ORA>56 THEN 90
60N=A—48
70 SOUND 1, N(N), 5
80 COLOR 0, N, 3
90 LOOP UNTIL A=32
100 VOLO: COLOR4, 2, 7
110 DATA 169, 262, 345, 383, 453, 516, 571, 596

Press numbers 1 through 8 to play notes. The screen border even 
changes colors with the different notes. When you finish playing, press 
the space bar to stop the program.

Here are the numbers to press for a familiar song:

Twinkle, Twinkle Little Star
1 1 5 5 6 6 5
4 4 3 3 2 2 1
5 5 4 4 3 3 2
5 5 4 4 3 3 2
1 1 5 5 6 6 5
4 4 3 3 2 2 1

1 1 5 5 6 6 5
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This program plays a song by reading a list of DATA statements. The 
DATA statements are in pairs. The first number is the note value for the 
SOUND command and the second number is the duration for the 
SOUND command.

Row Boat
10 VOL 8
20 DO
30 READ X, Y
40 SOUND 1, X, Y
45FORD = 1 TO 550:NEXT —
50 LOOP UNTIL X=0
60 END
100 DATA 169, 45, 169, 45, 169, 30
110 DATA 262, 15, 345, 45, 345, 30
120 DATA 262, 15, 345, 30, 383, 15
130 DATA 453, 60, 596, 45, 453, 45
140 DATA 345, 45, 169, 45, 453, 30
150 DATA 383, 15, 345, 30, 262, 15
160 DATA 169, 60
200 DATA 0, 0

This loop creates 
a brief delay 
between notes

This program plays notes going up and down scales at different 
speeds, and displays some color bars along with them.

10 VOL 8 
20 DO 
30D=INT (RND(0) *5)+ 2: REM DURATION 
40 S=INT (RND(0) *300)+ 700 : REM START 
50 R=INT (RND(0) *(1020—S)): REM RANGE 
60 P=INT (RND(0) *30)+ 5: REM STEP 
70T=SGN (RND(l) - .5): IFT=0THEN70 
80 FOR Z=S TO S + T*R STEP P*T 
90 SOUND 1, Z, D 
100 Y=(ZAND 15) + 1: FORX=1 TOD 
110 PRINT CHR$(18);:COLOR 1, Y: PRINT “ 
120 NEXT X, Z A
130 LOOP pl--------------------------

leave a space here

these REMark state­
ments help you keep 
track of which line 
does what
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THE 
GREAT 
PLUS/4 
MUSIC 

MACHINE

The last program is a little longer. This is the “GREAT PLUS/4 MUSIC 
MACHINE”. When you press a key from 1 through 9, the note is played, 
and a note appears on the staff on the correct line.

5 GOSUB 1000
6 FOR X=1 TO 9: READ N(X): NEXT X
8 CHAR 1, 8, 1,“*THE GREAT MUSIC MACHINE*’
10 VOL 7___________________
20 DO
30 GETA$: IF A$ = “” THEN 30
35A=ASC(A$): IFA<49 ORA>57 THEN 50
36N= A - 48
40 SOUND 1, N(N), 4
45 GSHAPE N$, 150, 8 * (6 + (9-N)), 4
46 FOR Z = ITO 50: NEXT Z
47 GSHAPE N$, 150, 8 * (6 + (9-N)), 4
50 LOOP UNTIL A=32
55 VOL 0: GRAPHIC 0: SCNCLR
60 END
100 DATA 345, 383, 453, 516, 571, 596, 643, 685, 704
1000 GRAPHIC 1,1
1010 FOR Y=60 TO 124 STEP 16
1020 DRAW 1, 100, Y TO 200, Y
1030 NEXT Y
1040 A$ = “FEDCBAGFE”
1050 FOR X=1 TO 9: C = 13
1060 IF INT(X/2) = X/2 THEN C = 14
1070 CHAR 1, C, X + 6, MID$ (A$, X, 1), 0
1075 CHAR 1, C + 10, X + 6, RIGHTS (STR$ (10-X), 1)
1080 NEXT X
1090 FOR X=1 TO 8: FORY=11 TO 16: DRAW 1, X, Y: NEXT Y, X
1100 Y=l: X=8: DRAW 1, 8, 16 TO X, Y
1110 SSHAPE N$, 1, 1, 8, 16
1120 GSHAPE N$, 1, 1, 4
1130 RETURN

no space

As you can see, it’s not hard to write your own sound programs. The 
ones in this chapter just give a taste of the music capabilities of your 
Plus/4. Don’t be afraid to try new sounds and noises and create your 
own masterpiece.
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A
The Plus/4 Encyclopedia contains information useful for both the com­
puter novice and expert. Some sections are musts for beginners, like 
the BASIC 3.5 Encyclopedia, which lists and explains all the BASIC 
commands, statements and terminology. Other sections will be use­
ful for those computerists whose knowledge extends beyond BASIC. 
TEDMON, the Plus/4’s machine language monitor, provides some di­
rection for machine language programming on the Plus/4. Other sec­
tions can be helpful for all Plus/4 owners... listings of error messages, 
programs to try out, the musical note table, and more. The Plus/4 En­
cyclopedia has something for all Plus/4 programmers, whether you’re 
just beginning to experiment or you’re a high-level programmer.
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BASIC
3.5

ENCYCLOPEDIA

This manual has given you an introduction to the BASIC language, to 
give you a feel for computer programming and some of the vocabulary 
involved. This encyclopedia gives a complete list of the rules (SYNTAX) 
of the BASIC 3.5 language, along with a concise description of each. 
Experiment with these commands, and remember that you can’t dam­
age your Plus/4 by typing in programs, and that the best way to learn 
computing is by doing.

The encyclopedia provides formats and brief explanations and 
examples of the BASIC 3.5 commands and statements. It is not in­
tended to teach BASIC. If you are interested in learning BASIC, 
Section 14 lists tutorial books that will help.

Commands and statements are listed in separate sections. Within the 
sections, the commands and statements are listed in alphabetical 
order. Commands are used mainly in direct mode, while statements 
are most often used in programs. In most cases, commands can be 
used as statements in a program if you prefix them with a line number. 
You are able to use many statements as commands by issuing them in 
direct mode (i.e., without line numbers).

The different types of operations in BASIC are listed in sections based 
on the following criteria:

• COMMANDS: the commands used to work with programs, edit, 
store, and erase them.

• STATEMENTS: the BASIC program statements used in numbered 
lines of programs.

• FUNCTIONS: the string, numeric, and print functions.
• VARIABLES AND OPERATORS: the different types of variables, 

legal variable names, and arithmetic and logical operators.

A fuller explanation of BASIC 3.5 commands is provided in the Plus/4 
Programmer’s Reference Guide, available from your Commodore 
dealer or your local bookstore.
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COMMAND 
AND 

STATEMENT 
FORMAT

The commands and statements presented in this section of the ency­
clopedia are governed by consistent format conventions designed to 
make them as clear as possible. In most cases, there are several ac­
tual examples to illustrate what the actual command looks like. The 
following example shows some of the format conventions that are 
used in the BASIC commands and statements:

The parts of the command or statement that you must type in exactly as 
they appear are highlighted in boldface type in the format listing, while 
the name of the command is in capital letters. The words that you don’t 
type in exactly, such as the name of a program, are printed in italics. 
When quote marks (“ ”) appear (usually around a program or file 
name), you should include them in the appropriate place according 
to the format example.

• KEYWORDS, also called RESERVED WORDS, appear in upper­
case letters and boldface type. YOU MUST ENTER THESE 
KEYWORDS EXACTLY AS THEY APPEAR. However, many key­
words have abbreviations that you can also use (see Section 2).

Keywords are words that are part of the BASIC language that your 
computer knows. Keywords are the central part of a command or 
statement. They tell the computer what kind of action you want it to 
take. These words cannot be used as variable names.

• ARGUMENTS (also called parameters) appear in lower-case italics. 
Arguments are the parts of a command or statement that you select; 
they complement keywords by providing specific information about 
the command or statement. For example, a keyword tells the com­
puter to load a program, while an argument tells the computer which 
specific program to load and a second argument specifies which 
drive the disk containing the program is in. Arguments include 
filenames, variables, line numbers, etc.

• SQUARE BRACKETS [] show OPTIONAL arguments. You 
select any or none of the arguments listed, depending on 
your requirements.

• ANGLE BRACKETS <> indicate that you MUST choose one 
of the arguments listed.

116



• VERTICAL BAR separates items in a list of arguments when your 
choices are limited to those arguments listed, and you can’t use any 
other arguments. When the vertical bar appears in a list enclosed
in SQUARE BRACKETS, your choices are limited to the items in 
the list, but you still have the option not to use any arguments.

• ELLIPSIS ..., a sequence of three dots, means that an option or 
argument can be repeated more than once.

• QUOTATION MARKS “ ” enclose character strings, filenames, and 
other expressions. When arguments are enclosed in quotation 
marks in a format, you must include the quotation marks in your 
command or statement. Quotation marks are not conventions 
used to describe formats; they are required parts of a com­
mand or statement.

• PARENTHESES () When arguments are enclosed in parentheses 
in a format, you must include the parentheses in your command 
or statement. Parentheses are not conventions used to describe 
formats; they are required parts of a command or statement.

• VARIABLE refers to any valid BASIC variable name, such as X, A$, 
or T%.

EXPRESSION means any valid BASIC expression, such as A+B + 2 
or ,5*(X+3).



BASIC 
COMMANDS

AUTO

BACKUP

AUTO [h'ne#]

Turns on the automatic line numbering feature which eases the job of 
entering programs by typing the line numbers for you. As you enter 
each program line and press RETURN the next line number is 
printed on the screen, with the cursor in position to begin typing that 
line. The [line#] argument refers to the increment between line num­
bers. AUTO with NO ARGUMENT turns off auto line numbering, as 
does RUN. This statement is executable only in direct mode.

EXAMPLE: ________ _
AUTO 10 ~

automatically 
numbers line in 
increments often

AUTO 50 -<l-----------------------

AUTO
automatically 
numbers line in 
increments of fifty

turns OFF automatic 
line numbering

BACKUP Ddr/ve# TO Ddr/Ve# [, ONUun/t#]

This command copies all the files on a diskette to another diskette on 
a dual drive system. You can copy onto a new diskette without first 
using the HEADER command to format the new diskette because the 
BACKUP command copies all the information on the diskette, in­
cluding the format. You should always BACKUP important diskettes in 
case the original is lost or damaged.

Because the BACKUP command also HEADERS diskettes, it destroys 
any information on the diskette onto which you’re copying information. 
So if you’re backing up onto a previously used diskette, make sure it 
contains no programs you wish to keep. See also the COPY command.

NOTE: This command can only be used with dual disk drives.

EXAMPLE:
BACKUP DO TO DI

BACKUP DO TO DI, ON U9

Copies all files from 
the disk in drive 0 to 
the disk in drive 1

Copies all files from 
drive 0 to drive 1 in 
disk drive unit 9
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COLLECT COLLECT [Ddr/ve#] [,ON Uun/f#]

Use this command to free up space allocated to improperly closed 
files and delete references to these files from the directory.

EXAMPLE:

COLLECT DO

CONT CONT
(Continue)

This command is used to re-start the execution of a program that has 
been stopped by either using the STOP key, a STOP statement, or an 
END statement within the program. The program will resume execution 
where it left off. CONT will not work if you have changed or added lines 
of the program (or even just' moved the cursor to a program line and hit

RETURN without changing anything), if the program stopped due 
to an error, or if you caused an error before trying to re-start the pro­
gram. The error message in this case is CAN’T CONTINUE ERROR.

COPY COPY [Ddrive#, ] “source file" TO [DoY/ve#,] “other file’’ [,ON Uun/1#]

COPYs a file on the disk in one drive (the source file) to the disk in the 
other on a dual disk drive only, or creates a copy of a file on the same 
drive (with a different file name). _______________

EXAMPLES: Copies "test” from 
drive 0 to drive 1, re-

COPY DO, “test" to D1, "test prog" naming it "test prog” 
on drive 1.

COPY DO, “STUFF" TO DI, “STUFF” Copies "STUFF” from 
drive Oto drive 1.

COPY DO TO DI -<•-
Copies all files from 
drive Oto drive 1.

COPY “WORK.PROG" TO “BACKUP”
Copies 
"WORK.PROG”
as a program called 
"BACKUP" on the
same drive.
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DELETE DELETE [first line#] [- last line#]

Deletes lines of BASIC text. This command can be executed only in 
direct mode.

EXAMPLES:

DELETE 75

DELETE 10 - 50

DELETE - 50

DELETE - 75

DIRECTORY DIRECTORY [Ddr/Ve#] [, Uun/1#] [“filename”]

Displays a disk directory on the Plus/4 screen. Use CTRL -S to 
pause the display (any other key restarts the display after a pause). 
Use the C* key (the Commodore key) to slow it down. The 
DIRECTORY command cannot be used to print a hard copy. You 
must load the disk directory (destroying the program currently in 
memory) to do that.

EXAMPLES:

DIRECTORY DI, U9, “WORK”

DIRECTORY
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LOAD“$0”,8
OPEN4,4:CMD4:LIST
PRINT#4:CLOSE4

DLOAD DLOAD "filename" [,Ddrive#] [JJunit#]

This command loads a program from disk into current memory. (Use 
LOAD to load programs on tape.) You must supply a program name.

EXAMPLES:

DLOAD “BANKRECS

DLOAD (A$)

Searches the disk 
for the program 
“BANKRECS” and 
LOADs it.

LOADs a program 
from disk whose 
name is in the variable 
A$. You will get an 
error if A$ is empty.

The DLOAD command can be used within a BASIC program to find 
and RUN another program on disk. This is called chaining.
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