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Advances in the design and production of computer
hardware have brought many more people into direct
contact with computers. Similar advances in the design
and production of computer software arerequired in order
that this increased contact be as rewarding as possible.

The Smalltalk-80 system is a result of a decade
of research into creating computer software that is
appropriate for producing highly functional and inter-
active contact with personal computer systems.

This book is the first detailed account of the
Smalltalk-80 system. Itis divided into fourmajorparts:
Part One - an overview of the concepts and syntax of
the programming language.

Part Two - an annotated and illustrated specification
of the system's functionality.

Part Three - an example of the design and implementation
of a moderate-size application.
Part Four - a specification ofthe Smalltalk-80 virtual
machine.

The first part introduces the Smalltalk approach
to information representation and manipulation. Five
words -object, message, class, instance, and method-
make up the vocabulary with which Smalltalk is
discussed. These terms are defined and the syntax of the
Smalltalk-80 programming language is introduced.

The second part of the book contains specifications
of the kinds of objects already present in the Smalltalk-
80 programming environment. New kinds of objects
can be added by a programmer, but a wide variety of
objects come with the standard system. The messages
that can be sent to each kind of object are listed,
commented upon, and illustrated.

The third part ofthe book is an example of adding
new kinds of objects to the system. It describes the
addition of an application to model discrete, event-driven
simulations such as car washes, banks, or information
systems. Some readers may find it useful to read the
third part of the book immediately after reading the first
part, referring to the specifications in the second part
wheneverthe meaning of a Smalltalk-80 expression
is not clear.
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The fourth part ofthe book specifies how the
Smalltalk-80 virtual machine can be implemented.
This virtual machine provides object-oriented storage,
message-oriented processing and graphically-oriented
interaction. It is primarily of interest to readers who wish
to implement a Smalltalk-80 system, ortoreaders who
wish to understand the implementation of a message-
oriented system in detail.

Writing the first book about the Smalltalk-80
system was a complex task, partially due to the sociology
of the system's creation, and partially due to the diverse
kinds of information peoplerequire about such a system.
We can divide the different reasons for the complexity
ofthis task into four categories:

* Smalltalk is a vision.

0 Smalltalk is based on a small number of concepts,
but defined by unusual terminology.

0 Smalltalk is a graphical, interactive programming
environment.

0 Smalltalk is a big system.

Adele Goldberg and David Robson are members of
the Software Concepts Group at the Xerox Palo Alto
Research Center (PARC), the team responsible for the
development of Smalltalk-80. This detailed description
of Smalltalk-80is thefirstin a series of fourbooks onthis
revolutionary programming environment.

Forthcoming books in the Addison·Wesley
Smalltalk-80 Series:

Smalltalk 80: The lInteractive Programming
Environment (11372-4)

Smalltalk 80: Creating a User Interface and
Graphical Applications (11370-8)

Smalltalk 80: Bits of History, Words ofAdvice
(11669-3)
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CONTENTS
PART ONE

Objects and Messages
Classes and Instances
An Example Application
System Classes
Summary of Terminology

Expression Syntax
Literals
Variables
Messages
Blocks

Summary of Terminology
CIasses and Instances
Protocol Descriptions
Implementation Descriptions
Variable Declarations
Methods
Primitive Methods
Summary of Terminology

Subclasses
Subclass Descriptions
An Example Subclass
Method Determination
Abstract Superclasses
Subclass Framework
Messages

Summary of Terminology
Metaclasses
Initialization of Instances
An Example Metaclass
Metaclass Inheritance
Initialization of Class
Variables

Summary of Method
Determination

Summary of Terminology

PART TWO

Protocol for all Objects
Testing the Functionality
of an Object

Comparing Objects
Copying Objects
Accessing the Parts of
an Object

Printing and Storing Objects
Error Handling

Linear Measures
Class Magnitude
Class Date
Class Time
Class Character

Numerical Classes
Protocol of the Number

Classes
Classes Float and Fraction
Integer Classes
Class Random: A Random
Number Generator

Protocol for all Collection
Classes
Adding, Removing, and
Testing Elements

Enumerating Elements
Instance Creation
Conversion among
Collection Classes

Hierarchy ofthe
Collection Classes
Class Bag
Class Set

Classes Dictionary and
Identity Dictionary

Class Sequenceable
Collection

Subclasses of Sequenceable
Collection

Class Arrayed Collection
Class Mapped Collection
Summary of Conversions
among Collections

Three Examples that
Use Collections
Random Selection and
Playing Cards

The Drunken Cockroach
Problem

Traversing Binary Trees
Protocol for Streams
Class Stream
Positionable Streams
Streams of Generated
Elements

Streams for Collections
without External Keys

External Streams and File
Streams

Implementations ofthe
Basic Collection
Protocol
Class Collection
Subclasses of Collection

Kernel Support
Class Undefined Object
Classes Boolean, True,
and False

Additional Protocol for
Class Object

Multiple Independent
Processes

Processes
Semaphores
Class Shared Queue
Class Delay

Protocol for Classes
Class Behavior
Class Class Description
Class Metaclass
Class Class

The Programming
Interface
Views
Browsers

Testing
Error Reporting

Graphics Kernel
Graphical Representation
Graphical Storage
Graphical Manipulation
Classes Form and Bitmap
Spatial Reference
Class BitBlt
Line Drawing
Text Display
Simulation of BitBlt

Pens
Class Pen
Geometric Designs
Commander Pen

Display Objects
Class Display Object
Class Display Medium
Forrns

Display Text
Paths

Image Manipulation with
Forms

PARTTHREE

Probability Distributions
Probability Distributions
Framework

Discrete Probability
Distributions

Continuous Probability
Distributions

Event-Driven
Simulations
A Framework for Simulation
Implementation of the
Simulation Classes

Statistics Gathering in
Event-Driven Simulations
Duration Statistics
Throughput Histograms
Tallying Events
Event Monitoring

The Use of Resources in
Event-Driven Simulations
Implementing Resource
Provider and Static
Resource

Consumable Resources
Nonconsumable Resources
Renewable Resources

Coordinated Resources
for Event-Driven
Simulations
The Implementation of
Class Resource Coordinator

Example: A Car Wash
Simulation

Example: A Ferry Service
for a Special Truck

Exarnple: A Bank
Example: An Information
System

PART FOUR

The Implementation
The Compiler
The Interpreter
The Object Memory
The Hardware

Specification of the
Virtual Machine
Form of the Specification /
Object Memory Interface/
Objects Used by the /
Interpreter

Formal Specification of
the Interpreter
Stack Bytecodes
Jump Bytecodes
Send Bytecodes
Return Bytecodes

Formal Specification of
the Primitive Methods
Arithmetic Primitives

Array and Stream Primitives
Storage Management
Primitives

Control Primitives
Input/Output Primitives
System Primitives

Formal Specification of
the Object Memory
Heap Storage
The Object Table
Allocation and Deallocation
Garbage Collection
Nonpointer Objects
Interface to the Bytecode
Interpreter

Subject Index

System Index

Example Class Index

Implementation Index
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Donald E. Knuth:
THEARTOFCOMPUTER
PROGRAMMING

THE ART OF COMPUTER
PROGRAMMING, 2/E
Volume I: Fundamental
Algorithms
D.E. Knuth

Volume I of Professor Knuth's world-famous
ARTOFCOMPUTERPROGRAMMING
is concerned with information structures-
the representation of information inside a
computer, the structural interrelations
between data elements and how to deal with
them efficiently, and applications to simu-
lation, numerical methbds, software design,
and other factors. Over 850 graded exercises
are included, together with many carefully
checked computer procedures expressed in
both formal and informallanguage.

'This book makes such a good impression...'
- Elektronisehe Rechenanlagen
'This remarkable book...'
- Revue des Questions Scientifiques

Contents:
i Basic concepts: Algorithms; Mathematical

preliminaries; MIX; Some fundamental
programming techniques. Information
structures: Introduction; linear lists; Trees;
Multilinked structures; Dynamic storage
allocation; History and bibliography.
Answers. Appendices. Index.

655pp/71 illus/1973/
020103821 8/paper/$25.75
0 201 03809 3/hard/$40.45

THE ART OF COMPUTER
PROGRAMMING, 2/E
Volume II: Seminumerical
Algorithms
D.E. Knuth

SEMINUMERICAL ALGORITHMS
provides an introduction to the field of semi·
numerical algorithms which will remain
of value even as existing knowledge continues
its rapid growth. It presents a readable,
coherent, and up-to-date summary ofthe
major paradigms and basic theory of semi-
numerical algorithms, providing a com-
prehensive interface between computer
programming and numerical analysis.

Contents:
Random numbers: Introduction; Generating
uniform random numbers; Statistical tests;
Other types of random quantities; What is a
random sequence? Arithmetic; Positional
number systems: Floating-point arithmetic;
Multiple-precision arithmetic; Radix
conversion; Rational arithmetic; Polynomial
arithmetic; Manipulation of power series.
Answers. Appendices. Index.

688pp/51 illus/1981/0 201 03822 6/
hard/$40.45

THE ART OF COMPUTER
PROGRAMMING
Volume III: Sorting and
Searching
D.E. Knuth

Probably the most comprehensive survey of
computer techniques for sorting and
searching ever published, this volume is a
natural sequel to Volume I, FUNDA-
MENTAL ALGORITHMS. It extends the
treatment of data structures, considering
both large and small databases and internal
and external memories. Also included is a
coherent presentation ofcarefully checked
computer methods, together with a quanti-
tative analysis of their efficiency.
'... anyone with a sorting problem to solve
would be foolish not to look in this book first...
The book is to be strongly recommended to
systems programmers and implementers of
application packages. It will be indispensible
to those who have to plan courses in computer
science that cover the topics of which it treats.
As a source of inspiration for lectures and
their abler students it could hardly be
bettered.'
- The Computer Journal

Contents:
Sorting: Combinatorial properties of
permutations; Internal sorting; Optimum
sorting; External sorting; Summary, history,
and bibliography. Searching: Sequential
searching; Searching by comparison of keys;
Digital searching; Hashing; Retrieval on
secondary keys; Answers to exercises.
Appendices. Index.

734pp/140 illus/1973/0 201 03803 X/
hard/$40.45

Please order from your local bookseller.
In case of difficulty return this order form direct to our Amsterdam office with your pre-payment.
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