
































































































pointer to the data. The operand may be an 
address or, in the Z80, a pair or registers, 
and it holds the address of the data. 
Instruction. An operation to be carried out 
by the central processing unit. 
Interpreter. A program which translates 
instructions in BASIC (or other high level 
language) into the computer's own code. 
Instruction set. All the operations which 
can be carried out by a particular 
microprocessor. 
Jump. An instruction which tells the 
computer to go to another line in the 
program. 
LIFO. This stands for "last in/first out" and 
describes the method used by the 
computer to store information in the stack. 
Low order byte. The two hex digits in an 
address which give the position of that 
address within a page of memory. Also, the 
two hex digits which show the number of 
units in a number larger than 255. 
Microprocessor. The chip which contains 
the computer's CPU and which carries out 
program instructions and controls all the 
other activities inside the computer. 
Mnemonic. A letter code used in 
assembly language to represent an 
instruction in the computer's own code. The 
word mnemonic (pronounced nemonic) 
means "to aid the memory" and assembly 
language mnemonics sound like the 
instructions they represent. 
Object code. A program which has been 
translated into machine code from 
assembly language or another high level 
language. 
Offset. See displacement. 
Opcode. The part of an instruction which 
tells a computer what to do. 
Operand. The part of an instruction which 
tells the computer where to find the data to 
work on. 
Operating system. A group of programs 
written in machine code and stored in the 
computer's ROM, which tell it how to carry 
out all the tasks it has to do. 
Page. A subdivision of memory. On most 
home computers a page is 256 locations. 
Pointer. A memory location (or pair of 
registers) which contains the address of a 
piece of data. 
Pop. To remove an item stored in the stack. 
Processor status register. This is the 6502 
name for the flags register (the register 
where each bit is used to record a certain 

condition inside the computer). 
Program cowlter. The register which 
contains the address of the next instruction 
to be fetched from the memory. 
Pull. Same as pop, i.e . to remove an item 
from the stack. 
Push. To place an item in the stack. 
RAMTOP. The highest address in user 
RAM. 
Registers. The places in the CPU where 
bytes of instructions, data and addresses 
are held while the computer works on them. 
Relative addressing. An addressing 
mode in which the computer works out the 
address of the next instruction by adding a 
number called the displacement or offset, 
to the address in the program counter. 
Screen memory. The locations in RAM 
which are used to hold information to be 
displayed on the screen. 
Sign flag. The bit in the flags register 
which is used to indicate negative and 
positive numbers. 
Source code. A program written in 
assembly language, or other high level 
language such as BASIC. 
Stack. An area of the memory used by the 
computer for temporary storage and where 
the last item stored is always the first to be 
retrieved. 
Stack pointer. A register in the CPU which 
contains the address of the last item in the 
stack. 
Systems variables. Memory locations in 
RAM which hold information about the 
current state of the computer. 
Top of memory. The highest address in 
user RAM. 
Two's complement. A system of notation 
used to represent negative numbers. To 
find the two's complement of a number you 
complement (make all the ls into Os and all 
the Os into ls) the binary for that number and 
thenadd 1. 
User RAM. The part of RAM where BASIC 
programs are stored. 
Zero flag. The bit in the flags register 
which indicates when the result of an 
operation is 0 and is also used to show when 
two bytes are equal. 
Zero page. The first 256 locations in the 
memory. 
Zero page addressing. Used only on the 
6502, this is an addressing mode in which 
the operand is an address in page zero of 
the memory (i.e. from 0-255). 47 
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ued Decimal Hex 

00011010 is 26 decimal. 
11111011 is 25 1 decimal. 
10101010 is 170 decimal. 
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307 
21214 

759 
1023 

High order 
1 

82 
2 
3 

Low order High order Low order 
51 &01 &33 

222 &82 &DE 
247 &02 &F7 
255 &03 &FF 

To adapt the program on page 27 for 
answers greater than·255 you need to delete 
the return instruction and add the lines 

given below. To see the result you use this 
command : 
PRINT PEEK( address 3) PEEK(address4)*256. 

Z80 6502 Meaning Mnemonics Hex codes Mnemonics Hex codes 
LDA, &00 3E,OO LDA # &OO A900 Put 0 in accumulator. 

ADC A, &00 CE,00 ADC # &OO 6900 
Add with carry, 0 to 
accumulator. 

LD(address 4),A 32, address 4 ST A address 4 8D address4 Store contents of 
accumulator at address 4. 

RET C9 RTS 60 Return. 

Page37 
Hex for the two's complement of 12 is &F4; 18 is &EE and 9 is &F7. 

Index 
& ampersand sign, 8, 12, 16, 18, 46 dump, 19 13, 20-21 
# hash sign, 12, 16, 18, 46 loader, 5, 23, 24, 25, 46 RAMTOP, 8, 20, 21, 47 
absolute addressing, 18, 27, 46 number system, 5, 8, 11, 46 lowering, 20-22 
accumulator, 14-15, 17, 30, 32, 46 high order byte, 19, 28, 30, 31, 46 registers , 13-14, 27, 30, 31, 47 
address, 8-9, 11, 19, 46 HIMEM, 8, 20, 21, 46 relative addressing, 36, 4 7 

converting to hex or decimal, 11 immediate addressing, 18, 27, 33, 46 REM statement, storing machine 
in machine code, 18-19 implicit addressing, 46 codein,22 

addressing modes, 27, 46 implied addressing, 46 reserved for use of the operating 
ALU (arithmetic/logic unit), 13, 14, 46 increment, 33, 34, 38 system, 8, 10 
ASCII code, 13, 24, 32 indexed addressing, 34, 39, 46 return instruction, 23, 35 
assembler, 5, 16, 40, 46 index registers , 14-15, 46 ROM (read only memory), 6, 12, 13 
assembly language, 5, 17, 19, 46 indirect addressing (Z80), 33, 38, 46 running a machine code program, 25 
Atari, 3, 24 instruction, 4, 5, 13-14, 16, 47 screen memory, 8, 13, 4 7 
BASIC, 4, 12,20, 40 instruction set , 16, 47 set , to, 29 
big numbers , 28, 30-32 interpreter, 4, 8, 20, 47 sign flag, 14, 36, 47 
binary, jumps, 33, 35, 47 source code, 18, 4 7 

code, 4, 5, 16 LIFO, 10, 47 Spectrum, 13, 24, 32 
numbers , 4, 19, 28, 46 locations, memory, 8-9, 10, 11, 12- 13 stack, 10, 14 , 15, 20, 35, 47 
to hex conversion, 37 lowering RAMTOP, 21 stackpointer, 14- 15, 47 

bl! , 4, 46 low order byte, 19, 28, 30-31, 47 subroutines, 35 
branch, 34, 35, 46 machine code , systems variables, 10, 20, 21 , 47 
buffers , 10, 46 checklist, 26 Timex 1000, 9, 13, 22, 24 
byte, 4, 13, 19, 20, 46 length of program, 20 Timex 2000, 13, 24 , 32 
carry flag, 14. 15, 17, 29, 30, 31, 36, 46 subroutines , 39, 40 top of memory, 20, 21, 47 
carrying over numbers in addition, 29, where to store in memory, 20-22 two's complement, 37, 41, 47 

30, 31 memory, 8-9, 10, 12-13 user RAM, 8, 20, 47 
character codes, 13, 32 memory map, 8 VIC 20, 7, 13, 22 
clear, to, 29, 46 microprocessor, 7, 16, 47 zero flag , 32, 33, 34, 36, 4 7 
Commodore 64, 3, 7 mnemonics, 5, 16-17, 47 zero page, 10, 45, 4 7 
comparing, 32 object code, 18, 4 7 zero page addressing, 45, 4 7 
complement, 46 offset , 36-37, 4 7 ZX81, 9, 13, 22, 24 
conditional branches, 35, 36-37, 46 opcode, 16, 18, 19, 47 
control unit , 13, 14 operand, 16, 18, 27, 47 Hex loader conversions · CPU (central processing unit), 7, operating system, 8, 10, 11, 13, 20, 47 

14-15, 16, 19 Orie micro, 3, 7, 21 Change these lines for the ZX81 
crash, 20 overflow bit, 36 (Timex 1000): 
databytes, 23, 28 page(ofmemory), 10, 11, 19, 21, 47 4 0 INPUT H$ 
decimal numbers, 11, 41 parity/overflow bit , 36 7(1 LET X= 
decrement , 36, 38 PEEK, 12-13, 21, 26, 31 (CODE (H$l -28l •1 6 
direct addressing, 27, 46 pointer, 33, 47 8 0 Delete 
disassembler, 46 POKE, 12- 13, 23 90 LET Y=CODE 
displacement , 36-37, 46 pop, 35, 47 (H$( 2 TO ) ) -28 
display file , 8 positiononpage(ofaddress), 11, 19, 100 LET X=X+Y 
extended addressing, 27 21 110 Delete 
flags register, 14-15, 17, 29, 36 processor status register, 15, 29, 4 7 155 Delete 
hex, (see also flags register) 160 Delete 
codes, 16, 18, 19 program counter, 14-15, 35, 47 Change this line for Atari computers: 
convert ing to decimal , 11, 41 RAM (random access memory), 6, 12, oo LET Y=ASC 'A i Cl\ 
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--- Usborne Computer Books 
Usborne Computer Books are colourful. straightforward and easy-to­
understand guides to the world of home computing for beginners of all ages . 

Usborne Guide to Computers A colourful introduction to the world of 
computers. "Without question the best general introduction to computing I have 
ever seen. "Personal Computer World 

Understanding the Micro A beginner's guide to microcomputers, how to use 
them and how they work. "This introduction to the subject seems to get 
everything right. "Guardian 

Computer Programming A simple introduction to BASIC for absolute 
beginners. " .. . lucid and entertaining ... "Guardian 

Computer and Video Games Al I about electronic games a.nd how they work, 
with expert's tips on how to win. "The ideal book to convert the arcade games 
freak to real computing. "Computing Today 

Computer Spacegames, Computer Battlegames Listings to run on the ZX81, 
Spectrum, BBC, TRS-80, Apple, VIC 20 and PET. "Highly recommended to 
anyone of any age. "Computing Today 

Practical Things to do with a Microcomputer Lots of programs to run and a 
robot to build which vyill work with most micros. 

Computer Jargon An illustrated guide to all the jargon. 

Computer Graphics Superbly illustrated introduction to computer graphics 
with programs and a graphics conversion chart for most micros. 

Write Your Own Adventure Programs Step-by-step guide to writing adventure 
games programs, with lots of expert's tips. 

Machine Code for Beginners A really simple introduction to machine code for 
the Z80 and 6502. 

Better BASIC A beginner's guide to writing programs in BASIC. 

Inside the Chip A simple and colourful account of how the chip works and what 
it can do. 

Published in Canada by Hayes Publishing 
Ltd, 3312 Main way, Burlington, Ontario, 
Canada,L7M IA7. 

~ Published in the USA by 
~1 EDC PUBLISHJNG, 8141 E. 44th Street, 
_.,..,. Tulsa, Oklahoma 74145, USA. ISBN 0 86020 735 8 


