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Introduction 

The Visible Computer: 6502 Machine Language Teaching System com­
bines this manual with a diskette containing a 6502 simulator program 
to provide a systematic way to learn machine language programming 
on the Commodore 64 computer. 

This manual is a tutorial on 6502 machine language and the related 
concepts of binary and hexadecimal numbering systems. The program 
is a simulation of the 6502 microprocessor, slowed down and opened 
up for close inspection. Note: From a programming standpoint, the 
6510 processor used in the C-64 is identical to the 6502; learning one is 
learning the other. 

Prerequisites 
This manual assumes some familiarity on the reader's part with the Ba­
sic programming language. Programming is programming, and the 
more experience you have with any form of it, the better. It presup­
poses no prior exposure to machine language, and includes 
preliminary chapters on alternate numbering systems and hardware 
fundamentals. 

Hardware Requirements 
To run The Visible Computer, you will need a Commodore 64 computer 
with 1541 disk drive. A printer is optional. Sound capability, through 
either your TV speaker, display monitor, or an external amplifier, is as­
sumed, though not absolutely necessary. 

Scope 

Most of the books that profess to teach 6502 machine language work so 
hard at thoroughness, with endless chapters on floating point arithme­
tic and control programs for hypothetical daisy wheel printers, that 
they skimp on the fundamental job of delivering the concepts. The 
Visible Computer is designed to get you over the initial hurdles of ma­
chine language programming, not to present algorithms for controlling 
elevator systems. 



Learning everything in this manual will not qualify you to work at Mi­
crosoft writing 6502 Cobol compilers. However, if you apply yourself, 
it will get you to the point where you will be able to develop indepen­
dently in your area of interest, be it arcade games, chess programs, or 
new and wonderful operating systems. And who knows, someday the 
Microsoft recruiter might just give you a call. 

About This Manual 

Chapters 1,2, and 3 are the standard introductory fare of Hex, Binary, 
and Computer Block Diagrams. They may be skipped by those who 
have already been through eleven discussions of hex and binary (and if 
they see one more block diagram of a computer, they'll scream). 

The TVC program disk is not used until Chapter 4. It would be a good 
idea to skip there quickly right now and make sure that your disk 
works correctly. 

The heart of the course is Chapters 6 through 16, where you'll work 
through a series of progressively more difficult 6502 machine language 
programs contained on the TVC disk. By the end of Chapter 16 you will 
have read about, and seen demonstrated, nearly every 6502 instruc­
tion, and will have earned the honorary title of TVC Master. 

Chapter 17 shows how to write machine language programs, by taking 
ideas and working through the design and coding phases to produce 
working programs. The role of the assembler is discussed. 

Chapter 18 is a rundown on the options available in assemblers, with 
tips on debugging, techniques for interfacing Basic and machine lan­
guage, and a suggested reading list. 


