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Assembly Language 

The computer itself still understands only the two symbols, f/J 
and 1, called Binary digiTS or BITS. People don't think in a 
language like that, and writing a coded page filled with zeros 
and ones without making a mistake is difficult, so easier ways 
to "talk" to the computer were invented. Assembly language 
code is easier for people because it uses more symbols, letters 
and numbers. The computer translates this code into zeros 
and ones and follows the instructions. This code works very 
well for people who program computers regularly. For 
beginning computer users this code appears strange, secret 
and difficult to use. 

Typical code in assembly language looks like this: 

F6 EF F4 LOB 
C5 BITB 
27 F9 BEQ 
84 7F ANOA 
B7 EF F5 STA · 
39 RTS 

This particular routine checks whether a character has been 
typed on the keyboard, waits until one is typed and then puts 
that letter or number on the screen. If you type this program 
into the ATARI Computer, you will get an ERROR message 
because it does not understand. 

Computer languages that use familiar words and symbols are 
known as high level languages. They were developed begin­
ning in the 1960's. In these high level languages, every word 
represents an entire series of instructions for the computer. 
Each word entered into the computer refers to a sequence of 
instructions already stored in the ROM as "low level" 
computer code similar to the assembly language routine 
already described. 
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FORTRAN 

The very first high level language, FORTRAN, remains one of 
the more popular computer languages and is now available on 
some microcomputers. FORTRAN means FORmula TRANsla­
tion because everything in this language is based on the use of 
mathematical formulas. FORTRAN is primarily used by 
scientists and mathematicians. A strength of the FORTRAN 
language is that the computer can run a FORTRAN program 
very quickly. 

~------~~--~~ DO I (2) I:: I • .s (/) 
IF (ANt.> (I) ) 

Here is a sample of a FORTRAN program designed to analyze a 
True-False questionnaire of 50 questions. 

LOGICAL ANS (5~) 

READ (5,1 ~~) ANS 

KOUNT = ~ 
DO 1~ 1=1, 5~ 
IF (ANS (I) ) KOUNT = KOUNT + 1 

1~ CONTINUE 

WRITE (6,2~~) KOUNT 

STOP 

1 ~~ FORMAT (5~ L 1) 

2~~ FORMAT (1 x, 13) 

END 
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BASIC 

As you already know, the language you used is BASIC. BASIC 
stands for Beginner's All-purpose Symbolic Instruction Code. 
Most microcomputers use the BASIC language, but it was not 
originally intended to be a programming language. In 1963 a 
group at Dartmouth College wrote BASIC as a program to help 
non-mathematics students learn about the computer. BASIC 
was so successful that it grew into a language of its own. 
BASIC is easy to learn and convenient for programmers to 
write, but it's not as fast for the computer to use as some other 
languages. 

Here is a sample of a BASIC program. 

NEW 

1 rtJ PRINT "HI,WHAT IS YOUR NAME?" 

2rtJ INPUT N$ 

3rtJ PRINT "DO YOU HAVE A FRIEND WITH YOU?" 

4rtJ INPUT A$ 

5rtJ IF A$ = "YES" THEN 1 rtJ 

BrtJ PRINT "TOO BAD, GOOD-BYE" ;N$ 

7rtJ END 

HI, WHIIT IS YOU. 
NIII1E? 
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Try this on the ATARI Computer now. It will work for you 
because the ATARI Computer speaks BASIC with the BASIC 
LANGUAGE CARTRIDGE in the left hand slot. Press I RETURN I 
at the end of each line. Type RUN and press I RETURN I to see it 
work. 

There are other languages available for microcomputers and 
someday you may want to learn another one. Each computer 
language has its own characteristics and specific strengths. 

PILOT 

PILOT was originally designed for teachers to write 
instructional material. The name itself stands for Programmed 
Inquiry Learning Or Teaching. With the PILOT language a 
teacher can easily ask questions, receive and check answers, 
and give varied responses. The language also includes ways of 
presenting material on the screen in an interesting way. There 
are several versions of PILOT available for microcomputers. 
Since the commands in PILOT are one or two letters only, it is 
an ideal language for beginners. Some simplified versions of 
PILOT are designed to be an introductory language for 
beginners. When programming in PILOT, you can do graphics 
by the use of an imaginary turtle on your screen that follows 
your directions to draw. 

108 



- /!!!!!II_ 

A program written in PILOT looks like this: 

1 rfJ R: CONDITIONAL MATCH PROGRAM 

2rfJ T: WHO WAS THE 16TH PRESIDENT OF THE UNITED STATES? 

3rfJ A: $P 

4rfJ M: ABRAHAM LINCOLN, LINCOLN, ABE LINCOLN 

5rfJ TV: RIGHT! GOOD FOR YOU. 

6rfJ TN: NO, THE ANSWER IS ABRAHAM LINCOLN. 

7rfJ T: COME BACK LATER FOR ANOTHER PRESIDENT QUESTION. 

BrfJ E: 

This program prints the question on the screen and waits for 
an answer. When the answer is given, the program checks to ' 
see if it matches the correct answer. The response to the 
student depends on whether the answer is a match or not a 
match. 

The PILOT language is available for the ATARI Computer in a 
cartridge. The cartridge is packed with an instruction book 
that introduces you to PILOT language. 

ABE LINCOLN 

R,IG-HT, 600D foR 

YOu 
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LOGO 

LOGO is another language available on many micro­
computers. A special part of LOGO called Turtle Graphics has 
been included in other languages and is available on even 
more computers. LOGO is quite different from PILOT and 
BASIC. You can write routines in LOGO with just a few 
commands and then build the language to fit your ideas by 
defining your own terms. You begin to "teach" the computer 
the language you want it to know. 

A procedure written in LOGO looks like this: 

TO SQUARE :SIDE 

REPEAT 4 (FORWARD :SIDE RIGHT g¢) 

END 

This program will draw a square of any size you choose on the 
screen. For example, the command SQUARE 10 will make a 
square with 10 units on a side. 
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LISP 

LOGO was derived from the language called LISP, which is 
very different in appearance from most of the other languages. 
For example, (Times 9 3) would put 27 on the screen. After 
entering 

(SET'FRIENDS' (DICK JANE SALLY) ) 

into the computer, [DICK JANE SALLY) would appear on the 
screen when you typed FRIENDS! 

PASCAL 

Another language that is commonly used with microcom­
puters is PASCAL. This is a relatively new language compared 
to BASIC and FORTRAN. You may want to learn PASCAL and 
become a programmer. PASCAL was named for Blaise Pascal , 
the French mathematician who designed the first mechanical 
adding machine while he was still a teenager. 
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PASCAL is called a structured language and looks quite 
different from the other languages discussed previously. Once 
you're familiar with PASCAL, however, it is very easy to read. 
PASCAL was designed to write very large programs and for 
teams of programmers working together on a large project. 
One of the advantages of PASCAL is that it runs more quickly 
in the computer than BASIC. You can do many things more 
easily with PASCAL than with BASIC, but it is a more 
complicated language to learn. 

A PASCAL program that instructs the computer to print the 
squares of the numbers from 1 to 10 would look like this: 

PROGRAM SquareNumber (output): 

VAR number:integer: 

BEGIN 

FOR number: = 1 to 1~ DO 

Writeln (number * number): 

END. 
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FORTH 

Another language used to write many commercial microcom­
puter programs is FORTH. It resembles assembly language 
more than the other high level languages and, as a result, 
programs written in FORTH run very quickly. It differs from 
assembly language, however, because you may create new 
words that the language can understand-words that perform 
whatever you tell them to. Here is a sample FORTH program 
that would print HI on the screen five times when you run it. 

: PRINTHI. " HI " ; 

: 5HI 5 rfJ DO PRINTHI LOOP ; 

Other Languages 

GO 
FORTH! 

Some of the other languages you may hear about are 
mentioned below. Most of these languages are available on 
the big main frame computers, but may be rewritten for micro­
computers in the future. 
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ALGOL, stands for ALGOrithmic Language. It is one of the first 
high level languages and is rather mathematical. It has many 
similarities to.FORTRAN. 

COBOL, COmmon Business Oriented Language, was written 
for business applications. 

ADA is a new language used by the U.S. Department of 
Defense. It was named after Ada Lovelace, who was a pioneer 
computer programmer. 

PLl1 ,(Programming Language#1) is an early computer language 
still used in scientific and engineering problems. 

SNOBOL, StriNg-Oriented symBOlic Language, was written 
especially to handle words-"strings". It is used in artificial 
intelligence. 

/ SAID SN080L~ 
NOT SNOWBALL. 
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LISP is an acronym for LiSt Processing and is very different 
from the others. LISP is the language from which LOGO 
was derived. 

C is the language used to write the popular and powerful UNIX 
operating system. 

Any computer language is just a set of rules for the computer 
to follow. Each language has its own distinctive style and 
philosophy. Each has a special purpose and an application for 
which it is best suited. Many languages were written by 
individual companies or for particular computers. FORTRAN 
and PLl1 were written by IBM, while SNOBOL was written at 
Bell Telephone Labs. 

Any computer language is a powerful tool when you learn to 
use it. Practicing with the language most suited to your needs 
on the ATARI Computer will increase your enjoyment of this 
exciting machine. The ATARI Computer will do what you ask 
when you "speak" a language it understands for you are its 
Master! 
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APPENDIX 

The ATARI Computer has nine graphics modes. The programs 
that were created in chapters four and five were written in 
Graphics 3, Graphics 5, and Graphics 7. A grid for planning 
your plots in Graphics 3 is included in chapter three. On the 
following pages you will find charts with the grid arrange­
ments for Graphics 1, 2, 4 and 5. 

Graphics modes 1 and 2 allow you, ATARI Master, to print large 
letters on the screen instead of the standard size. Characters 
printed in Graphics mode 1 are twice the width of regular 
letters, but are the same height. Characters printed in 
Graphics mode 2 are twice the width and twice the height of 
regular letters. 

Graphics modes 1 and 2 use a PRINT statement followed by a 
number sign and the number 6 (#6). For some BIG letter fun try 
the following program. Be certain to have the BASIC cartridge 
in place before you begin. 

1 rfJ REM LARGE LEDER PROGRAM 
2rfJGR.2 
3rfJ POSITION 1 rfJ .2 
4rfJ PRINT #6;"1" 
5rfJ FOR P = 1 TO 5rfJrfJ: NEXT P 
6rfJ POSITION 9.5 
7rfJ PRINT #6;"AM" 
BrfJ FOR P = 1 TO BrfJrfJ: NEXT P 
9rfJ POSITION 4.B 
1rfJrfJ PRINT #6; "ATARI MASTER!" 
2rfJrfJ END 

RUN 
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Type GR.O I RETURN I to LIST the program. Try the program 
without 30,60, and 90. Do you see the difference? Lines 30, 60, 
and 90 place the letters on the screen at specified position. 
You can move the letters around by changing the position 
numbers. 

117 



-
Graphics Mode 1 with Text Window 

o 

o 
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Graphics Mode 2 with Text Window 

N 
~ 

c:o 

o 

o 
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Graphics Mode 4 or 5 with Text Window 

~ __ m 
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GLOSSARY 
algorithm A procedure for solving a problem or making a 
decision. 

Arithmetic Logic Unit (ALU) The part of the computer that 
does all the math in the computer. 

assignment The storing of a value in the variable using the 
assignment instruction (variable name = value). 

BASIC (Beginner's All Purpose Instruction Code) A program­
ming language. 

bug A programming term for an error or mistake. 

Cathode Ray Tube (CRn A picture tube used to show informa­
tion. One kind of output equipment. 

Central Processing Unit (CPU) The part of the computer that 
interprets instructions and carries them out; the "core" chip of 
the computer. 

character A letter, digit, or other symbol used to represent 
information (data) for the computer. All symbols that appear 
on a computer keyboard are characters. 

control unit The part of the computer that directs the flow of 
data or information through the computer. 

cursor A square symbol that tells where on the video screen 
the next character will appear; the "place keeper". 

data The information that is put into the computer to be 
processed by a program or that results when the program is 
RUN. 

debugging The process of finding and correcting the mistakes 
in a computer program. 
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disk drive A machine that plays and records on disks and 
diskettes; one kind of input or output equipment. 

diskette A storage material about 5 %" (13.34 cm) or 8" (20.32 
cm) across with a magnetic surface for recording. Enclosed in 
a square, plastic, protective covering. 

Disk Operating System (DOS) A set of computer programs 
that control other programs and allow for the transfer of 
information from and to a diskette. 

editing The process of changing or correcting a program line. 

execute To perform or carry out, as to execute (or RUN) a 
computer program. 

flowchart A picture or little map using symbols to show the 
steps of a program. 

graphics Pictures; a way of showing information by pictures 
rather than by words. 

hardware The computer and its parts, as opposed to software. 

incrementing Increasing the current value of a numeric 
variable (usually by one). 

infinite loop A loop that has no way of ending. 

information Organized data used in a computer program. 

input Information put into the computer. 

input equipment Any of the pieces of equipment used to put 
information into the computer such as a keyboard, disk drive, 
program recorder or modem. 

instructions Directions for the computer to follow. 

keyboard The part of the computer that operates like a 
typewriter to give input to the computer. 

122 



language A set of words and other symbols used to give 
instructions to a computer. 

line number The number in front of program instructions. The 
computer will normally follow instructions in order of line 
numbers. 

LIST · The command to the computer to give a listing of the 
program in use. 

LOAD The command to the computer to take information into 
the memory unit. 

logic The process of breaking down a problem in step-by-step 
order. 

loop A set of instructions that repeats. 

loop index The variable used in a loop that stores the number 
of times the loop has already been executed. 

magnetic tape A plastic ribbon that has a chemical coating 
that can be magnetized. Information can be recorded on 
magnetic tape and "fed" into the computer's memory. 

memory The part of the computer that stores information. 

menu A list of options, choices, from which the user may 
choose. 

microchip A tiny circuit etched onto silicon crystal. 

mode An operating state of a computer; a method of working. 

modem A machine used to allow a computer to receive or 
send information over a telephone line. 

nesting (loop nesting) The method of placing one program 
loop inside another. 

operation One of the basic functions (jobs) a computer can 
do, such as addition, subtraction, and movement of data. 
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output The information or results coming out of the computer. 

precedence In a computer language, refers to the perfor­
mance of one type of arithmetic or logical operation before 
others within the same statement. Among arithmetic opera­
tions, exponentiation has the highest precedence, followed by 
multiplication and division (same precedence), and finally, 
addition and subtraction (same precedence). 

PRINT A statement to the computer to put something on the 
video screen. 

program The set of instructions that tell the computer what to 
do step by step; to write the instructions that tell the computer 
what to do. 

programmer A person who writes a program, instructions, for 
a computer to follow. 

Random Access Memory (RAM) The part of the computer's 
memory that stores information temporarily. The computer 
user puts information into this memory. 

Read Only Memory (ROM) The part of the computer's memory 
that contains built-in instructions. It cannot be used for 
storage of programs by the person using the computer. 

REM A program statement short for remark. 

RUN The command to the computer to start or begin. 

SAVE The command to the computer to record information to 
use another time. 

software The programs and instructions that go into a 
computer. 

string A series of characters. A string may contain any com­
bination of letters, numbers or punctuation. 
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subroutine A self-contained set of instructions used outside 
(after the end) the main program. 

syntax error An error caused by a mistake in the way a 
command or information is given to the computer. 

text The writing in a program, as opposed to the graphics. 

variable A part of the program that is changeable or may have 
different values. 

video monitor A machine with a CRT screen for showing infor­
mation; one kind of output equipment. 
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