
Smalltalk-
The Interactive Programming
Environment
Adele Goldberg
Xerox Palo Alto Research Center

A Addison-Wesley Publishing Company
Reading, Massachusetts · Menlo Park, California
London · Amsterdam · Don Mills, Ontario · Sydney



This book is in the
Addison-Wesley series in Computer Science
MICHAEL A. HARRISON

CONSULTING EDITOR

Library of Congress Cataloging in Publication Data

Goldberg, Adele.
Smalltalk-80.

Includes indexes.
1. Smalltalk-80 (Computer system) I. Title.

II. Title: Smalltalk-eighty.
QA76.8.S635G6381984 001.64 83-11856
ISBN 0-201-11372-4

Copyright © 1984 by Xerox Corporation.

All rights reserved. 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 otherwise, without the prior written permis-
sion of the publisher. Printed in the United States of America. Published simultaneously in Canada.

ISBN 0-201-11372-4
EFGHU-HA-89



Preface

The user interface to the Smalltalk-80 system is a multipurpose inter-
face, designed to facilitate text and graphics creation and manipulation,
program development, and information storage and retrieval. You, as
the user create, manipulate, save, or retrieve, either a visual form or
specific information within such a form. You interact with the system
on a bitmapped display screen, using a typewriter keyboard and a
pointing device.

The Smalltalk-80 system includes utilities typical of a computer's op-
erating system: compiler, debugger, text editor. These are brought to-
gether on the display screen in the form of a collection of rectangular
areas or views of information. One rectangular area might view the text
of a program under development. Changing the text is accomplished by
pointing to the parts to be changed, and typing new text or issuing an
editing command such as delete. When the text is considered correct,
an accept or compile command is issued. If any syntactic errors are
detected, they will be indicated in the text in the window so that they
can be corrected right away. Once all syntactic errors are corrected, the
text is compiled into object code and linked into the system, as the sys-
tem is running. The new code can then be tested by typing an appropri-
ate expression, selecting it, and issuing an evaluate command. This
process is immediate; no exchange of editing, compiling, filing, or execu-
ting "modes" is required.

Part One of this book is an introduction to the user interface to the
Smalltalk-80 system. Part Two is an explanation of the support provid-
ed for finding information about objects that exist in the Smalltalk-80
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system. Part Three is an illustrated description of how to explore the
class descriptions available in the system, and of how to use the editors
for implementing new class descriptions. Part Four presents the sup-
port available for finding and correcting errors, while Part Five intro-
duces access to external files and system housekeeping support such as
crash recovery and change management. Parts One through Five ex-
plain how to manipulate the components of the user interface. They are
written to encourage specific practice and exploration; each section in-
cludes suggested exercises. A brief introduction to the Smalltalk-80 lan-
guage is also provided in order to explain the ways in which the
interface components provide access to the language components.

If you have access to a Smalltalk-80 system, you will need to read
the book only once, after which you can rely on the on-line aids provid-
ed by the interactive system. The on-line aids consist of a menu-orient-
ed interface to remind you of available functionality, comments for each
class and method, an "explain" capability that can identify the tokens
in a method, and a spelling corrector. This book is not intended as an
introduction to programming in the Smalltalk-80 language. If an in-
depth understanding of the language is desired, you should use this
book in conjunction with Smalltalk-80: The Language and its Imple-
mentation, by Adele Goldberg and David Robson (Addison-Wesley,
Reading, Mass., 1983), which includes reference material for the system
classes. Because of the detailed scenarios and figures, this book can be
used independent of a running system to learn about the components of
the user interface, and about the process of working with a graphical-
oriented, interactive system development environment.

About the
Described
System

The system described in this book was released for general licensing in
May, 1983, by the Xerox Corporation as the "Smalltalk-80 System Ver-
sion 2." Version 1 was a preliminary version of the system that was
originally released to several companies participating in a review of the
formal specification of the Smalltalk-80 virtual machine, and provided
by Xerox Electo-Optical Systems (now Xerox Special Information Sys-
tems, Pasadena, Calif.) in 1981-1982 as one of their software offerings
on the Xerox 1100 Scientific Information Processor. Version 2 added
functionality to the system, notably the spelling correction used in com-
piling and debugging methods; special browser queries about instance
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and class variables, class references, and class hierarchies; and special
inspectors. As a language, the Smalltalk-80 system Version 2 includes
support for multiple inheritance and multiple language compilers. Some
of the examples provided in this book use system user interface compo-
nents from Version 2 that do not exist in the Smalltalk-80 System Ver-
sion 1.

The larger examples of Smalltalk-80 definitions given in this book
are provided to Xerox customers or system licensees as part of the files
on their disk or magnetic tape. This includes the protocol and project
browsers described in Chapter 15, the model for financial histories de-
veloped in Chapters 17, 18, and 19, and methods for viewing and
interacting with financial histories listed in Appendix 1. Glenn Krasner
and Evelyn Van Orden have been the main motivators and supporters
in getting the system releases and examples completed for this kind of
distribution.

Acknowledg- As the Smalltalk-80 system evolved and was tested by nonXerox
ments commerical organizations and universities, this book evolved from a user

manual to a general description of the programming environment. The
choice of content and organization benefited from review by many peo-
ple. Norman Meyrowitz of Brown University was especially instrumental
in pointing out omissions of detail. I wish also to thank Susanne Bodker,
Glenn Krasner, Michael Madsen, Paul McCullough, Michael Rutenberg,
Rachel Rutherford, and Evelyn Van Orden, (all of the Xerox Corpora-
tion); David Casseres (Apple Computer), Pavel Curtis (Cornell Univer-
sity), Steve Draper (University of California, San Diego), and Trygve
Reenskaug (Central Institute for Industrial Design, Oslo, Norway).

The Smalltalk-80 System is the result of research and development
of the Software Concepts Group of the Xerox Palo Alto Research Cen-
ter. As the group manager, I took responsibility for documenting the
system. It is not possible to identify the individual contributions made
by each member of the group in the creation of the complete system.
However, I would like to point to several aspects of the system docu-
mented in this book, and acknowledge several contributors: the system
browser was first introduced by Larry Tesler and then enriched by Dan
Ingalls, the debugger was introduced by Dan, the change manager by
Peter Deutsch, the version handler by Steve Putz, the special inspectors
and the file list view by Glenn Krasner, and the form and bit editors by
Bob Flegal and Diana Merry. The first version of spelling correction
was implemented by Steve and then incorporated into the system com-
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piler by Dan. Ted Kaehler created the explanation utility on a sugges-
tion by Ellis Cohen of Brandeis University. In addition, the example of
a protocol browser given in Chapter 15 was suggested by Dave Wallace
from the University of California, Berkeley, and that of the combina-
tions of elements of a collection by Steve Putz. Many new ideas and bug
fixes came from our colleagues at the Xerox Special Information Sys-
tems, including Evelyn Van Orden, who maintains the customer release
version of the system (a system that includes network communication
facilities), Rae Conrad, Bob Lansford, and Michael Malcolm (whose clev-
er scrolling additions to the text editor are included in Version 2).

Glenn Krasner, Dave Robson, and Steve Putz helped me complete
Version 2 of the Smalltalk-80 system, create the images of the display
screen for the book figures, and produce the magnetic tapes for the
typesetter. As in the other books in the Smalltalk-80 series, the original
text for this book was supplied to the publisher on magnetic tape that
included formatting codes identifying the various types of textual entity
in the manuscript. The software for the conversion from the Xerox in-
ternal formats to that of the typesetter was written by Dave Robson.
The timely manner in which the production process was handled was
due both to Dave's software and personal support, and to the efforts of
Eileen Colahan of the International Computaprint Corporation and
Fran Fulton, the production editor.

The original syntax diagrams shown in Chapter 5 were prepared by
Janet Moreland. All the figures that represent the Smalltalk-80 display
screen graphics and the chapter opening artwork were created by me
using the Smalltalk-80 system. They were printed on the Platemaker
system developed by Gary Starkweather and the Imaging Sciences Lab-
oratory of PARC. I would like to thank Gary, Eric Larson, and Julian
Orr for making the Platemaker available.

Registered trademarks mentioned in this book are Lisa, (Apple Com-
puter Inc.); VAX 11/780 and VAXstation (Digital Equipment Corp.);
and Smalltalk-80 (Xerox Corp.).

Adele Goldberg
Palo Alto, California
October 1983



Contents

PART ONE The General System Interface 1
1 Introduction to the Book and the System 3

1.1 Appearance of the Hardware System 6

1.2 Getting Started 14

1.3 Try It, Just to See 15

1.4 Stopping a Work Session 22

1.5 Summary of Terminology 26

2 Basic User Interface Components 29
2.1 Display Screen Visual Cues 30

2.2 Designating Rectangular Areas on the Display
Screen 34

2.3 Menus 35

2.4 The System Menu 41

2.5 Standard System Views 46

2.6 Summary of Terminology 49

3 How to Use the Text Editor 51
3.1 Text Selection 52

3.2 Inserting Text 57

VII



VIM
Contents

3.3 Issuing an Editing Command 57

3.4 The System Transcript 65

3.5 Summary of Terminology 65

4 How to Use Projects 67
5 Fundamentals of the Smalltalk-80 Language 75

5.1 Objects, Messages, and Methods 76

5.2 Expression Syntax 80

5.3 System Components 95

5.4 Overview of the Programming Process 99

5.5 Summary of Terminology: General Concepts 102

5.6 Summary of Terminology: Syntax 103

6 How to Evaluate Expressions 105

6.1 The do it Command 106

6.2 The print it Command 110

6.3 The System Workspace 111

6.4 Examples 112

6.5 Summary of Terminology 116

7 How to Make Pictures 119
7.1 Making Pictures with the Form Editor 120

7.2 Making Pictures with the Bit Editor 133

7.3 Making Pictures with Expression Evaluation 136

7.4 Summary of Terminology 139

PART TWO How to Find Information in the System 141
8 Finding Out About Instances 143

8.1 The Structure of an Inspector 144

8.2 Changing the Values of Variables 147

8.3 Sending Messages to an Object 154

8.4 Special Kinds of Inspectors 156

8.5 Finding Out About a Running Process 159

9 Finding Out About System Classes 161
9.1 The Structure of a System Browser 163

9.2 Messages to a Class versus Messages to an
Instance 168



[Χ

Contents

9.3 Browser Menu Commands 172

9.4 Browsing a Subset of the System 187

10 Finding Out About Messages and Methods 195

10.1 Which Methods Send a Particular Message? 196

10.2 Which Classes Implement a Particular Message? 199

10.3 Which Messages are Sent in a Particular
Method? 201

10.4 Which Methods Reference a Particular
Variable or Literal? 206

ART THREE How to Modify Existing Classes and Create New Classes 215

11 Modifying Existing Class Descriptions 217

11.1 Modifying Existing Methods 218

11.2 Modifying Protocols 224

11.3 Adding New Methods 233

11.4 Modifying Class Comments 249

12 Modifying Existing Class Definitions 251

12.1 Name of Superclass 252

12.2 Name of Class 254

12.3 Instance Variable Declarations 260

12.4 Class Variable Declarations 266

12.5 Pooled Dictionary Declarations 267

12.6 Class Category 268

13 Creating a New Class Description 273

13.1 Define a New Class 274

13.2 Define the Class Protocol 278

13.3 Define the Instance Protocol 284

14 Improving Performance 295

15 Examples of Creating or Changing Browsers 299

15.1 A Protocol Browser 300

15.2 A Project Browser 322

15.3 Modify Class Project 339

15.4 Change the System Menu 346



Contents

PART FOUR How to Find and Correct Errors 351
16 Spelling Correction 353

17 Syntax Errors 363

17.1 Variable Name or Message Selector Errors 364

17.2 Poorly-Formed Statements or Methods 369

18 Notification of an Execution Interrupt 375

18.1 Incorrect Message Selector 376

18.2 Other Runtime Errors 383

19 Examining and Debugging Execution State 385

19.1 The Activation Stack 386

19.2 The Structure of a Debugger 388

19.3 The Context of a Message Receiver 394

19.4 The Context of an Interrupted Method 395

19.5 Evaluation Within the Context of an Interrupt 396

20 Kinds of Execution Interrupts 401

20.1 Breakpoints 402

20.2 User Interrupts 409

20.3 Running Out of Space 409

20.4 Recursion in the System Error Handler 411

21 Single-stepping Through an Execution 415

PART FIVE External Files 429
22 The File System 431

22.1 Writing Code onto a File 432

22.2 Accessing the Contents of a File 436

22.3 Retrieving the Contents of a File 450

22.4 Getting Started Revisited 457

23 System Backup, Crash Recovery, and Cleanup 459

23.1 Saving Your System State 460

23.2 The System Change Set 462

23.3 The System Audit Trail 467

23.4 Creating a "Clean" System 477

23.5 Version Management 480



X[
Contents

Appendixes
1 Financial History Views and Controllers 485

2 Smalltalk-80 Software Development Do's and
Don'ts 499

Indexes
System Workspace Index 503

Menu Command Index 510

Subject Index 512





PART ONE
The General System
Interface

The Smalltalk-80 system consists of an object-oriented programming
language and an integrated collection of tools for interacting with com-
ponents of that language. In the Smalltalk-80 language, the fundamen-
tal way to indicate that something should happen is by sending a
message to an object. An object is a representation of information con-
sisting of private memory, and a set of operations to manipulate infor-
mation stored in the private memory or to carry out some actions
relative to that information. Sending a message is the Smalltalk-80 way
of asking the object to carry out one of its operations.

All information in the Smalltalk-80 system is represented as an ob-
ject. Each object knows the messages it can understand. Associated with
each such message is a method that describes how the object should re-
spond to the message. The user interface to the Smalltalk-80 system
can be viewed as a graphical way in which to identify objects and to
choose messages to send to objects. When an object is sent a message,
the appropriate method is invoked and some action is taken. The pur-
pose of this book is to describe the varied ways in which objects and
messages can be identified and methods invoked; its purpose is also to
describe some useful ways in which information about objects can be re-
trieved.

This book is written in a tutorial or "try and see" style. Each section
describes the functionality of a part of the user interface and then en-
courages you to employ that functionality. Although this book does not
substitute for a detailed exposition about the language, an overview is
provided and a summary of the language syntax is included. The over-
view is sufficient information so that you can understand the chapters
on evaluating expressions, on accessing objects already in the program-
ming system, and on creating new objects.



The tutorials are presented in an order designed first to give you
practice in controlling the hardware devices that support interaction
with the graphical elements of the display screen, and in reading and
responding to the visual cues. Visual cues include differently-shaped
cursors, highlighted text, flashing rectangular areas of the screen, and
prompters and confirmers. Next, the basic editing functions are intro-
duced: creating rectangular areas on the screen, called views, in which
to access information; and invoking menus in which to choose com-
mands to send to objects, editing text, and editing pictures. Special
views called projects allow you to manage several separate screens of in-
formation. Each project or screenful maintains its own history list of the
views you have created and of the changes you have made to the sys-
tem. After a description of how to create and edit projects, you are in-
troduced to the Smalltalk-80 language, and how to evaluate expressions.
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Introduction to the Book and the System

The Smalltalk-80 system runs on a microcomputer that includes a high-
resolution bitmapped display screen, a typewriter keyboard, and a
pointing device. The display is used to present graphical and textual
views of information to the user. The keyboard is used to present textu-
al information to the system. The pointing device is used to select infor-
mation on the display screen. The pointing device controls the
movement of a cursor on the screen; the cursor shows the location cur-
rently being selected. The pointing device can be, for example, a mouse,
a graphics tablet, or function keys on a keyboard.

There are a variety of hardware configurations on which the
Smalltalk-80 system runs. These configurations might have different
resolutions for their display screens, different layouts of keys on their
keyboards, and different types of pointing devices. Photographs of sever-
al Smalltalk-80 systems are shown in Figure 1.1.

Several sections of this book depend on the particular hardware con-
figuration that you, the user, have available. These are Sections 1.1 and
1.2, on the hardware system and on how to get started, and the chap-
ters of Part Five on the use of an external file system. Much of the in-
terface to external files is the same for all hardware configurations, but
the particulars of naming files and creating system back ups may differ.
For a description of the hardware devices you have available, the initial
start up sequence you must follow, and the file-naming and back-up
conventions you should use, you must obtain information specific to
your system that is not provided in this book.

Throughout the book, an indented paragraph of small print is used to
provide information at a level of detail that may be of interest to yoii if
you want to know a bit more about the structure of the Smalltalk-80
system.

For example, the names of classes that support a user interface component may be
given, along with messages that implement a particular user interface function.

You can skip over these comments without losing information needed
to interact with the system. Also, alternate designs are given in small
print as suggested exercises that you might try if you are proficient
with the language and the programming environment.

Figure 1.1

Top: Tektronix Magnolia, experimental workstation (photo by Edward L. Reuss, courtesy of Tektronix Inc.),
Apple Lisa, experimental software (photo courtesy of Apple Computer Inc.); middle: Hewlett-Packard
Laboratories, development station (photo by Rich Marconi, courtesy of Hewlett-Packard), Digital Equip-
ment Corp.,VAX-ll/780 with VAXstation display (photo by Charles W. Gamage Jr., courtesy of Digital
Equipment Corp.); bottom: Xerox Dorado and Xerox implementation on the SUN Microsystems Inc. work-
station (photos by Κ. Ο. Beckman and Wes Dorman, courtesy of Xerox Corp.).
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Introduction to the Book and the System

1.1

Appearance of
the Hardware
System

The significant parts of the hardware on which the Smalltalk-80 system
runs are identified in Figure 1.2: the keyboard, the display screen, and
a pointing device. These are the parts that play a significant role in the
user interface of the system.

In Figure 1.2, keys that play a specific role in the Smalltalk-80 text
editor are labeled. Henceforth, the names of the keys as indicated in
the following keyboard map are used, rather than the key-cap label. To
use the system, you must determine the correct mapping for the hard-
ware system you have available.

Also in Figure 1.2, the coordinates of the corners of the display
screen are marked. Notice that position 0, 0 is at the upper left corner
of the screen, and that the y-coordinate increases as you move down the
screen.

Figure 1.2

1024.0

Display Screen

Τ 2 l 3 I 4 [ 5 Τ 6 ] Γ] β | 9 I ° I I ° Ι ΐ F̂ ]

TAB | Q | W | E | R | T | Y | U

I CTRL 1 A | S | D | F | G | H | J | K | L | | RETURN

I SHIFT | Z | X | C | V | B 1 N 1 M | , | | / | SHIFT 1 I

Pointing
Device

Space Bar
Keyboard
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key names

backspace
carriage return
control
delete
escape
line feed
space bar

key cap label

BS
RETURN
CTRL
DEL
ESC
LF
no label (bottom row, large
single key)

" The display screen has a light gray background. White rectangular
Appearance of the areas containing text and/or pictures are placed against this back-
Display Screen ground. Each of these areas is called a view. The content of a view is the

text and/or picture within its rectangular border that you can examine,
create, store, and retrieve. A sample image of a Smalltalk-80 display is
shown in Figure 1.3.

Most of the views on the Smalltalk-80 display screen are standard
system views, meaning they provide some standard functions. In partic-
ular, you can

• visually identify a standard system view by a label

• change the screen location of a standard system view

• change its size

• replace it with an area containing only the label

• remove it from the screen

In Figure 1.4, there are several standard views. Each has a label in the
upper left corner. Some, such as the two views in the center of the fig-
ure, consist only of a label. These are referred to as collapsed views.
The views in the figure are in different locations and have different
sizes. The view at the top of the figure consists of five parts or subviews.
The content of a subview might depend on the content of one or more
of the other subviews.

When you are working on several different tasks, the tasks can be
presented in a variety of ways: with each in a different view, with some
or all in the same view, or with some tasks, such as background pro-
cesses, in no view at all. Views are known to a special system object
called a control manager. This manager's job is to let you move the
cursor within the border of a view, and to interact with either the view
itself or with the information inside it.
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Form Edit or I !

fl
I 1I' 1

/ \Μ \

m m
mP - -JIB

fife; ffl
Β • 9

File List|
+ ,st

'Γί a 11 e y Fo rm - c 1 a. s s - fro m G a. 11 e y -. s t ,
La s t Pa. re η t - S c r e e η 0 u t - c h a. n g e s. s t .
PressOut.st,
ScreenOut.st.

'Fro m 8 m a 111 a. 1 k - 8 0 ο f 18 A p ri I 19 8 3 [ V 3 1 ] ο η

2 5 April 1983 3:04:56 pm PDT ( M o n d a y ) ' !

IFile D i r e c t o r y class met hods For: 'u t i l i t ies ' !

files Μ a. t c h i η g: file D e s i g η a. t ο r

"Answer a col lect ion of the names of files

that match the string, file Designator,

Ε χ a rn pie: File D i re c t ο ry files Μ a t c h ing:

• System>*,errors' "

| dir pattern |

dir ·*- self directory From Name:

fileDesignator setFileNarne: [ ipat tern] .

tdir files Matching: pattern!

Ό y s t e m Τ r a n s c r ί ρ 11

S y s t e m W ο rl· .s ρ a c e

S m a l l t a l k - 8 0 of April 1 , 1 9 8 3

Copyright ( c ) 1 9 8 3 Xerox Corp.

All rights reserved.

Create File System

Source Files «- A r r a y new: 2,

Source Files a t : 1 put: (File Stream

ο 1 d Fi 1 e Ν a m e d: ' S m a 111 a 1 l·18 0, s ο υ re e s').

Figure 1.3
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System Browsgr

Numeric-Ma gni tud

Collect ions-Abst r=
Collect ion s-Unordi:
C ο 11 e c t i ο η s - S e q u θ

Fraction
Integer
Large Negative I nte mathematical func
La rcj e Po s i t i ν e I n t e g I test i η g

message selector and arqun

"comment stat ing purpo

| temporary variab

statements

Point +
Smalllnteqer +

+ aNumber

"Answer the sum of the receiver and

a Number,"

self s u b c I a s s R e s ρ ο η s i b hit y

b y 51 e m W ο rl· s ρ a c e

Smalltalk-80 of April 1, 1983

Copyright (c) 1981, 1982, 1983 Xerox Corp,

All rights reserved,

Create File System

Source Files *• Array new: 2,
Source Files at: 1 put: (FileStream oldFileNamed: 'SmalltalRSO. sources'),
SourceFiles at: 2 put: (FileStream oldFileNamed: 'SmalltalkSO.changes').
(SourceFiles at: 1) readonly,

Figure 1.4
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Svstem Browser

Numeric-Magnitu<
Numeric-Numbers
Collections-Abstr
Collect ion s-Unord
' I: o 11 e c t i ο η 5 - S e q υ s
Collections-Text

c I a s s

System Worl· span

Create File Syste

Source Files *• Arr
Source Files at: 1
oldFileNamed:
'Sma.lltalR8O.sour
SourceFiles at: 2
oldFileNamed:
'Srnalltall· 80.change.

bitmapped display screen, a typewriter
Rev board, and a pointing device, The display is
used to present graphical and textual views of
information to the user, The keyboard is used
to present textual information to the system,
The pointing device is used to select information
on the display screen, The pointing device
controls the movement of a cursor on the
screen.; the cursor shows the location currently
being selected, The pointing device can be, for
example, a mouse, a graphics tablet, or function
Revs on a keyboard.

There are a. variety of hardware configurations
on which the Small talk- 80 system runs, These
configurations might have different resolutions
for their display screens, different layouts of
keys on their keyboard, and different types of
pointing devices, Photographs of several
SrnalltalR-SO systems are shown in Figure 1,0,

Several sections of this book depend on the

Figure 1.5
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Pointing Device
"Buttons"

Available screen space has been optimized by allowing the views to
overlap, partially or wholly. The active view (the view in which you are
currently working) is automatically moved to the top of any stack of
overlapping views. Since a view often contains more information than
can be displayed at any given time within its boundaries, an additional
scroll bar area is associated with each view, where appropriate. A scroll
bar presents a method by which you can specify the part of the avail-
able information that you want displayed.

In Figure 1.5, a view of textual information is the active view, the
one labeled Workspace. Its scroll bar area is shown at its left side. The
fact that the gray area of the scroll bar fills only part of the scroll bar
height indicates that you see only part of the information that can be
accessed using this view.

A likeness of a pointing device used by the Smalltalk-80 system devel-
oped at the Xerox Palo Alto Research Center is shown in Figure 1.6. It
is called a mouse. The cursor on the display screen is moved by moving
the mouse over a flat surface. The mouse has buttons on it which are
used to make different kinds of selections.

Some hardware configurations for the Smalltalk-80 system have but-
tons on the pointing device that can be used to select display positions
or to request the display of a particular menu. Other configurations use
keyboard function keys for the same purpose. Each configuration shares
an identical collection of techniques for accessing objects and messages,
and an identical collection of tools for manipulating objects. For exam-
ple, each system shares a common editor for creating and modifying
text or pictures.

The Xerox mouse has three buttons on it. These buttons are identi-
fied in Figure 1.6 as red button, yellow button, and blue button.

Figure 1.6
red yellow
button button

blue
button


