












































































































































































































































































































































Section 9 

Fonts in Smalltalk 

INTRODUCTION 
This section consists of three parts: Introductory Information, Handling Fonts in Smalltalk, and 
Fonts Background. 

• The first part, Introductory Information, describes font terminology as it is used in 
Tektronix Smalltalk. 

• The second part, Handling Fonts in Small talk, describes how to perform common tasks 
with fonts. It assumes that you know how Smalltalk manages fonts, how strings are 
associated with fonts, what mechanisms underlie the display of strings, etc. If this section 
does not give you enough understanding to use fonts in your programming efforts, go 
through the third part, the tutorial Fonts Background. 

• The third part, Fonts Background, is an informal tutorial which guides you through those 
parts of the system that use font information. You will examine each of the major classes 
involved with fonts and text. You will see also how font information is associated with 
on-screen text. Go through this section first if you have not yet explored the font-related 
classes. 

For a reference-oriented approach to fonts, see the classes StrikeFont, VirtualStrikeFont, 
StrikeFontManager, TextStyle, and TextStyleManager in the Tektronix Smalltalk Reference 
manual. Also, look in this reference manual for font charts describing Pellucida1 family fonts. 

INTRODUCTORY INFORMATION 

The Font Directory 
The standard Smalltalk image as it is shipped from the factory has a basic repertoire of fonts 
stored in it, or virtually stored in it. (VirtualStrikeFont allows fonts to be "referenced" in the 
system but not stored in it. VirtualStrikeFonts are read in only when they are to be displayed.) 
The sources for these fonts are the font files in the font directory, lusrlliblfonts. When you want 
to install new fonts in the Small talk image, you read the font files in this directory. 

1. Pellucida is a registered trademark of Bigelow and Holmes. 
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Font Terminology Definitions 
Typography has had a long history before the invention of computers. Because of this, there has 
not always been strict agreement of terms among the practitioners in the field. When computer 
technology was applied to typography, a refinement of some common terms and invention of 
others was necessary for the computer simulation of typographical information. What is 
presented here is the way that Tektronix Small talk approaches typographical information. Thus, 
some key terms are defined here so that there will be a common basis of understanding for what 
follows in this section. In particular, note that typeface is the more common term for family, 
which is used here. You will find, however, that most other terms are similar in definition to 
those used in common typographical practice. 

font A collection of typographical properties that apply to the graphical 
entities that represent (printable) characters in Smalltalk. The primary 
properties of a font are family, face, and size. 

family Family refers to the basic look of a set of characters that makes it 
distinguishable from another set. Family is the intrinsic property of a 
font. Families are named and frequently protected by copyright. 
Examples include "Helvetica", "Times Roman", and "Pellucida". 

face 

size 

StrikeFont 

VirtualStrikeFont 

TextStyle 

StrikeFontManager 
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Face is the emphatic property of a font. Examples include Basal (no 
emphasis, or regular), Bold, Italic, Boldltalic, and Underlined. 

Size is the dimensional property. It is typically specified by the height 
of capital "A" in points (72nds of one inch), although such a measure is 
more meaningful on paper than on a display. 

StrikeFont is the Smalltalk class that represents the abstract idea of a 
font defined earlier. An instance of StrikeFont represents a single 
combination of family, face, and size, with a bitmap for each ASCII 
character. (An instance of a StrikeFont is analogous to a complete set 
of characters in one typeface sitting in a printer's type box.) The 
Tektronix Smalltalk system is supplied with a number of font files that 
can each create an instance of StrikeFont, when read into the Smalltalk 
image. 

VirtualStrikeFont is similar to Strike Font in all respects except that a 
VirtualStrikeFont is loaded into the system only when it is "referenced". 
At this time, it is turned into a StrikeFont. An instance of 
VirtualStrikeFont represents a single combination of family, face, and 
size, with a bitmap for each ASCII character. 

TextStyle is a collection of instances of StrikeFonts. Usually, an 
instance of TextStyle is composed of related instances of Strike Fonts. 
For example, a TextStyle called "PellucidaSans-SeriflO and 12" 
installed in the standard image has fonts composed of the font files 
(basal, bold, italic, and underlined) 1 0 point size and 12 point size -
some 16 instances of Strike Font in ali. 

StrikeFontManager is a dictionary of instances of StrikeFonts (or 
VirtuaIStrikeFonts). The central repository of instances of Strike Fonts 
loaded from font files into the image is the single instance of 
StrikeFontManager called the FontManager. The standard image as 



TextStyleManager 
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shipped by Tektronix already has a basic set of fonts loaded into the 
FontManager. You can load other fonts from the font directory or 
delete fonts in the FontManager. 

TextStyleManager is a dictionary of instances of TextStyle. The 
central repository of instances of TextStyle installed in the image from 
collections of font files is the single instance of TextStyleManager 
called the Style Manager. You can install new instances of TextStyles 
in the StyleManager by creating a name for a new TextStyle instance 
and specifying those font names that will make up the new TextStyle 
instance. 

More information about these terms is found in the discussion of common font handling tasks in 
the Handling Fonts in Smalltalk part of this section. 

HANDLING FONTS IN SMALL TALK 
This discussion of fonts is task-oriented. You are given here suggestions about how to 
accomplish tasks commonly done with fonts. Look for a task that is similar to what you want to 
do to get some idea of how to accomplish it. Then explore the code and classes involved to find a 
solution to your programming task. 

If nothing here seems to help, try the Smalltalk Reference manual or the Fonts Background 
tutorial later in this section. The general progress of examples is from conceptually simple to 
more difficult as you go on. Also, the System Workspace font information is explored first; then 
other font manipulation tasks are treated. 

Fonts in the System Workspace 

Inspecting Resident StrikeFonts 
Go to the System Workspace and scroll down to about half way till you see the heading Fonts 
and Text Styles. Highlight FontManager inspect and then doit. Since the FontManager is a 
dictionary this brings up a dictionary inspector. Reframe the inspector if you need to so that you 
can see the entire list of key names in the lefthand pane of the" inspector. These names are taken 
directly from the font file names in the font directory. The numbers indicate point size and the I, 
B, and U indicate italic, bold, and underlined. (No tag letter indicates basal- plain - font.) 

Click on any key name, say PellucidaSerif1 au, and note that its associated value is StrikeFont 
name PellucidaSerif1 au emphasis 4. This is an instance of the StrikeFont named 
PellucidaSerif1 au. This and all the other names you see have already been loaded into the 
StrikeFontManager for you at the factory. See later for adding more Strike Fonts to the 
FontManager. 
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Inspecting Resident TextStyles 
Look under Fonts and Text Styles and find StyleManager inspect and then doit. This opens a 
dictionary inspector just like the FontManager did since they are both dictionaries. In the 
standard system, you will find a number of text styles already installed that show up in the left 
pane: 

Pellucida Default 08 and 10 
Pellucida Default 10 and 12 
Pellucida San-Serif 10 and 12 
Pellucida San-Serif 12 and 14 
Pellucida San-Serif 18 and 24 
Pellucida Serif 10 and 12 
Pellucida Serif 12 and 14 
Pellucida Serif 18 and 24 
Pellucida TypeWriter 10 
Pellucida TypeWriter 12 

These names are arbitrary in the sense that you the programmer supply these names when you 
create new text styles. (You might guess from the inclusion of spaces that these names are not 
taken directly from font file names like StrikeFont names are.) 

Do a middle button inspect of Pellucida Default 10 and 12 to open an inspector on the text 
style itself. Click on the instance variable fontArray to see the array of Strike Fonts included in 
this particular text style. You can "mix and match" any fonts you like in your own text style but 
usually StrikeFonts of the same family are chosen. 

Installation of a new TextStyle 

Look under Fonts and Text Styles and find the following code: 

Style Manager 
styleName: 'Pellucida Sans-Serif 8 and 10' 
baseNames: #('PellucidaSans-Serif8' 'PellucidaSans-Serif10') 
lead: 3. 

This is the code you use to install new text styles in the Style Manager. In the System 
Workspace, select this code and doit. Now go back to the StyleManager inspect and doit. You 
have just installed a new TextStyle called Pellucida Sans-Serif 8 and 10. 

Look at the code for a minute. The styleName: 'Pellucida Sans-Serif 8 and 10' part of the 
method specifies the user-supplied (and completely arbitrarily named) text style name. The 
baseNames: #('PellucidaSans-Serif8' 'PellucidaSans-Serif1 0') part of the method is a little 
more interesting. If you look in the font directory, you will observe that there are a lot of font 
names among which are PellucidaSans-Serif8font, PellucidaSans-Serif8I font, PellucidaSans­
Serif8Bfont, and PellucidaSans-Serif8Xfont, the I, B, and X meaning italic, bold, and extra bold. 
The installation of text styles has been simplified somewhat by introducing the idea of a 
basename for a font file name. Methods using basenames for font files allow you to leave off the 
I, B, or X from the font name. The lead: a part of the method specifies the distance in pixels 
between lines of characters. See Figure 9-1, Installing a Text Style. 
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I lusr/liblfonts on Disk 

Font Files: 
PellucidaSans-Serif8.font 
PellucidaSans-Serif81.font 
PellucidaSans-Serif10.font 
PellucidaSans-Serif10B.font 
XeroxSans-Serif8.font 
XeroxSans-Serif10.font 
Etc. 

1 

StyleManager styleName: 'Xerox Sans-Serif 08 and 10' 
baseNames: #(,XeroxSans-Serif8' 'XeroxSans-Serif10') 

! 
Smalltalk image 

I StyleManager (a Dictionary) 1 
'Pellucida Default 08 and 10' »a TextStyle 

Etc. 

'Xerox Sans-Serif 08 and10' » the (newly 
created) TextStyle 

Figure 9-1. Installing a Text Style. 

Choosing a Default Text Style 
Look under Fonts and Text Styles and find the following code: 

StyleManager changeDefaultTextStyle 

Fonts in Smalltalk 

3440-16 

Executing this code allows you to easily choose a new default text style for the system. You will 
see that you have a choice of a number of text styles. Choose a new one from the menu. You 
should see the windows redraw themselves with the new text style installed. You now have a 
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new default text style. This new text style is the default style because it has been installed in the 
pool dictionary TextConstants as a variable called DefaultTextStyle. Various kinds of classes 
know about DefaultTextStyle. Some of these classes are: Text, StrikeFontManager, 
ParagraphEditor, DisplayText, Paragraph, Strike Font, and TextStyle. So, you can see that 
just about everything having to do with text uses DefaultTextStyle. 

If you like, you can open an inspector on the pool dictionary TextConstants to see the variable 
DefaultTextStyle and many other related variables. 

Creating a StrikeFont 
If you simply want to create a StrikeFont out of a font file, you can use the following expression: 

aNewSF f- StrikeFont readFrom: (FontManager fontFileStream: 
'PeilucidaSans-Serif10') 

fontFileStream: returns a FileStream on the specified font file. See Figure 9-2, Creating a 
StrikeFont. 
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r lusr/liblfonts on Disk 

Font Files: 
PellucidaSans-Serif8.font 
PellucidaSans-Serif81.font 
PellucidaSans-Serif1 O. font 
XeroxSans-Serif1 O. font 
Etc. 

aNewSF <- StrikeFont readFrom: 
(FontManager fontFileStream: 

'PellucidaSans-Serif10') 

I Smalltalk image 1 

Figure 9-2. Creating a Strike Font. 

Installing a Font in the FontManager 

FOllts in Smalltalk 

I 
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Usually, the installation of fonts in the FontManager is accomplished during the installation of a 
text style in the StyleManager, but there may be times when you want to install an individual 
font directly into the FontManager itself. Perhaps, you don't want this font to be associated 
with a text style since you intend to work with just the individual font by itself. You can send the 
install: message to StrikeFontManager to install a StrikeFont in the FontManager. Try these 
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expressions to see how this is done. 

FontManager install: 'XeroxSans-Serif8'. 
FontManager inspect 

Note that the file name string is taken from the font directory, lusrlliblfonts. Open a file list on 
lusrlliblfonts to see the font file names. See Figure 9-3, Installing a StrikeFont in the 
FontManager. 
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I lusrJliblfonts on Disk 

Font Files: 
PellucidaSans-SerifB.font 
PellucidaSans-SerifBI.font 
PellucidaSans-Serif10.font 
PellucidaSans-Serif10B.font 
XeroxSans-SerifB.font 
XeroxSans-Serif10.font 
Etc. 

I 

FontManager install: 'XeroxSans-SerifB' 

SmaJltalk image 

I FontManager (a Dictionary) I 

'PellucidaSans-SerifB' » Strike Font name 
PellucidaSans-SerifB 

emphasis 0 
'PellucidaSans-SerifBI' » StrikeFont name 

PellucidaSans-SerifBI 
emphasis 0 

Etc. 

'XeroxSans-SerifB' » Strike Font name 
Xerox San s-SerifB 

emphasis 0 

Figure 9-3. Installing a StrikeFont in the FontManager. 
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How to Display Unprintable Characters 
Some Tektronix fonts have printable characters below ADE (ASCII decimal equivalent) 32 and 
above ADE 127 that cannot be accessed through the keyboard. For example, Tektronix Pellucid a 
Serif and Pellucida Sans-Serif font have only 127 characters, but Pellucida TypeWriter have 255 
characters. The access to these is a little roundabout, but you can print them on the screen with 
the following code: 

aString ~ String new: 255. 
1 to: aString size do: [:characterlndex I aString at: characterlndex put: 

(Character value: characterlndex)]. 
aString asDisplayText display 

Note that a Character is placed in a String and then converted to DisplayText so that it can be 
displayed. 

Displaying Fonts 

Displaying a StrikeFont 
Remember that a "font" in Smalltalk is an instance of StrikeFont. So, how would you go about 
taking a look at some of the fonts that you know are resident on disk in font files in the font 
directory or resident in the FontManager? 

Open an inspector on the FontManager and take a look at the font names in the left pane and 
pick out one, for example, PellucidaSerif8. Now, using this font name, execute the following 
expression: 

anSF ~ FontManager at: 'PellucidaSerif8'. 

This extracts a StrikeFont from the FontManager and assigns it to anSF. If you don't see the 
StrikeFont you want in the FontManager, then you need to use the fontNames: method to 
install it. (Note that the install: method is used earlier to accomplish a similar task.) First, open a 
file list inspector on the font directory to see what font file names are available to you. Pick one 
out, say, PellucidaSerif18font, a relatively large size font. Omit the font file extension from the 
font file name and execute the following expression: 

FontManager fontNames: #( 'PellucidaSerif18' ) 

Take another look at the FontManager with an inspector. PeilucidaSerif18 should be there. 
This time extract the newly loaded StrikeFont with: 

anSF ~ FontManager at: 'PellucidaSerif18'. 

You are ready finally to view some characters from this StrikeFont on the screen. Execute the 
following expression: 

anSF displayLine: '12345678' at: Sensor waitClickButton. 

You should see the string" 12345678" appear at the cursor location when you press the left mouse 
button. Try putting in different strings, if you like, to see what the various characters look like. 
Try loading different fonts from the font directory, if you like. 
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Here is a "quick and dirty" way to view all of the characters in a Strike Font (if the StrikeFont 
size is not too large). Execute the following expressions: 

FontManager fontNames: #( 'Micr05B' ). 
anSF f- FontManager at: 'Micr05B'. 
anSF glyphs displayAt: Sensor waitButton. 

The glyphs method in the last line of the code extracts that part of a StrikeFont that is the actual 
form holding the bitmap information for each character in a StrikeFont. This form is then 
displayed on the screen. 

Note that you can remove a StrikeFont, just like any key in any dictionary, with the expression: 
FontManager removeKey: 'fontName'. 

Extracting a Character Form 
For some applications, you may want to extract just one character from a StrikeFont so you can 
treat it as a form, and perhaps use the bit editor on it. The message characterForm when sent to 
a StrikeFont extracts a character form from the glyphs form that contains all the characters in a 
StrikeFont. 

The following code shows you one way to manipulate character forms. The first expression 
chooses one of the Strike Fonts in the default text style in the StyleManager. (See earlier under 
this heading for more about the StyleManager.) Note that the pool dictionary TextConstants 
holds the default text style associated with the symbol DefaultTextStyle. The default text style 
contains an array of StrikeFonts, the first StrikeFont of which becomes the default Strike Font 
used by the system. 

In the first expression of the following code, you are asked to specify which StrikeFont you 
would like to see by typing in a number from 1 to 9. These numbers correspond to the 
StrikeFonts in the fontArray in the default text style. When you type <Ctrl-l>, <Ctrl-2>, etc., at 
the keyboard while you have text selected in a text window, you see the text cycle through .the 
StrikeFonts in fontArray in the default text style. This is simply another way of getting at the 
same thing. 

The second expression asks you to supply a character whose form you would like to extract. The 
third expression displays this form on the screen at a place chosen by you. 

anSF f- (TextConstants at: #DefaultTextStyle) fontAt: 
(FilllnTheBlank request: 'Type in a number from 1 to 9:' 
initialAnswer: '1') asNumber. 

aCharacterForm f- anSF characterForm: ((FilllnTheBlank request: 
'Type in one character:' initialAnswer: 'a') at: 1). 

aCharacterForm displayAt: Sensor waitClickButton. 

Perhaps you would like to bit edit this character form. Try the following expression. 

BitEditor openOnForm: aCharacterForm. 

Changing the Font of a String 
This example is written to show you how fonts can be applied to a string. It will allow you to 
explore the fonts in the FontManager so that you can get a quick idea of how the various fonts 
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look. 

The first expression uses a FillinTheBlank to collect a string from you. The second expression 
returns a sorted collection of the font names currently available to you from the FontManager. 
(See earlier for how to add new StrikeFonts to the FontManager.) The next three expressions 
put the font names in a Stream so that in the next expression a PopUpMenu can display the font 
names as labels in a menu. The following expression returns your choice of font, and the last 
expression puts it up on the screen at the cursor position. 

aStringOfText ~ FilllnTheBlank request: 'Type in a string of text;' 
initiaIAnswer:' abcdefghijklmnopqrstuvwxyz'. 

"Go get font names from FontManager - it's a dictionary." 

strikeFontNames ~ FontManager keys asSortedCollection. 

"Create a writable Stream as a String to put font names in." 

aStream ~ WriteStream on: (String new: 1024). 

"Gather the font names and put them in aStream." 

strikeFontNames do: [:aString I aStream nextPutAII: aString; cr]. 
aStream skip: -1. 

"Make a PopUpMenu and install the font names as labels so you 
can select them." 

strikeFontMenu ~ PopUpMenu labels: aStream contents lines: nil alignment: o. 

"Start up the PopUpMenu and return the font name you have picked." 

(i ~ strikeFontMenu startUp) > 0 
if True: [aStrikeFont ~ FontManager at: (strikeFontNames at: i)] 
if False: [inil]. 

"Now display the string in the chosen font." 

aStrikeFont displayLine: aStringOfText at: Sensor waitClickButton. 

Changing the Emphasis in Some Text 
Instances of Text have two instance variables: string, which is a String holding ASCII 
character information and runs, which is a RunArray containing integers (one for each 
character) that represent emphasis. (See the tutorial exploration of Text and other font-related 
classes later in this section for more information.) 

First, put a string of text on the display with: 
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t (- 'ABCDEFGHIJKL' asText. 
t asDisplayText displayAt: Sensor waitButton 

Now, change the emphasis codes of the instance of Text with the following expressions. Note 
that with the method emphasizeFrom:to:with: you can change the emphasis of individual runs 
of characters in the string. Here it is used to change the entire string of characters. When you run 
this code, it starts at 1 and increments emphasiscode until you do a <Ctrl-c>. After a while you 
will not see a change in emphasis. This means that you have run out of StrikeFonts in the 
default text style to display. These emphasis codes correspond to the <Ctrl-l>, <Ctrl-2>, <Ctrl-
3>, etc., that you can do in a workspace on selected text. Try it and see. However, you cannot go 
beyond <Ctrl-9> in the workspace. 

t (- 'ABCDEFGHIJKL' asText. 
emphasiscode (- 1 . 
[true] whileTrue: 

[t emphasizeFrom: 1 to: (t string size) with: emphasiscode. 
t asDisplayText displayAt: Sensor waitClickButton. 
emphasiscode (- emphasiscode + 1] 

FONTS BACKGROUND 
As you go through this informal tutorial, be sure to use your Smalltalk system to open the 
inspectors, browse in the System Browser, execute the code, etc. 

Introduction 
Since text arranged on a page in a particular typeface involves the complexities of the typesetter"s 
art and science, you might expect Smalltalk"s emulation of this to involve a number of layers, 
which working in concert give you text in a typeface arranged in paragraphs in a window. And, 
sure enough, if you start looking around in the System Browser for font, text, and paragraph kinds 
of things, you will discover that the following classes all play their part: Character, String, 
Text, DisplayText, Paragraph, StrikeFont, TextStyle, StrikeFontManager, and 
TextStyleManager. (There are others, but this tutorial will concentrate on these.) 

Probably the best way to understand how Small talk displays font information as a part of text 
within Smalltalk windows is to start with Characters and Strings. You will then see how font 
information is added to ASCII character and string information, and then, how this is put together 
as paragraph information, which is then displayed within windows. So, let's start with the classes 
Character and String. 

Characters and Strings 
The way Smalltalk handles character and string information is similar to but not the same as the 
way other languages do, such as C and Pascal. If you look at Character initialize in the System 
Browser, you will find that this method creates a table in which ASCII character values are 
associated with the alphanumeric symbols you are familiar with. (Smalltalk does, however, 
extend the range of characters beyond the ASCII table to 256.) 
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Strings are indexed collections of Characters, as the comment in the System Browser says. 
Note, especially, that an instance of String is simply an indexed collection of Characters - no 
less and no more. Looking further in the System Browser, you will see that you can compare 
strings in various ways, access the Characters in a String in various ways, and copy Strings. 
The methods in these message categories manipulate Strings in familiar ways. 

An important point to understand in the beginning is that strings do not know how to display 
themselves. That is, Strings must appeal to some other class to display themselves. As you 
probably know, you can send the message display to any object you suspect might be able to 
display itself, and many times, the object displays itself in the upper right hand comer of the 
screen. However, Strings cannot do this. But, stop a moment and look at the two message 
categories displaying and converting. 

Look at String display At:. The method's code looks like this: 

self asDisplayText displayAt: aPoint 

Note from this expression that a String must first be associated with a displayable object 
(DisplayText) before it can be displayed. Now look at the message category converting. Here 
you will find a number of asXXXX message selectors. The" conceptual" hierarchy leading to the 
display of text in windows is this: asText, asDisplayText, and asParagraph. Each of these 
methods associates more information with a String as you go from asText to asParagraph. 
Let's look at as Text first: 

iText fromString: self 

This method apparently associates a String with a Text object"so let's look at Text now. 

Text 
Smalltalk requires that Strings somehow display themselves. A step on the way to this is the 
Text object. In the System Browser, you can see that the class Text has two instance variables: 
string and runs. string turns out to be a String, and runs turns out to be a RunArray of 
Integers that represent the emphasis of each Character in the Text object. Emphases are bold, 
italic, underlining, a change to a new typeface, etc. These are what you invoke when you do 
<Ctrl-l>, <Ctrl-2>, <Ctrl-3>, etc., in a workspace or some other text window. (If you haven't 
tried this before, select some text in a workspace and try <Ctrl-2>, <Ctrl-3>, etc., and then return 
to <Ctrl-l> - plain text - when you are done.) So, with runs you are starting to get at the 
displayable characteristics of text, but you are not quite there yet. The emphasis codes in runs 
allow you to invoke those displayable characteristics, though. 

Note that Text has a message category converting, but not displaying (as String did). Within 
converting, you will find the familiar asXXXX message selectors. Thus, you find 
asDisplayText and asParagraph. In standard Smalltalk, Texts need to be converted to 
DisplayTexts to display themselves. Consequently, Strings and Texts both need display 
information associated with them, usually via DisplayText or Paragraph, before they can be 
associated with font information and displayed. Of course, when you are interacting with 
Smalltalk code and text in a workspace or the System Browser, Strings and Texts are converted 
to DisplayTexts or Paragraphs so that they can be displayed. Let's look at DisplayText next 
where finally you find displayable information. 
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DisplayText 
DisplayText is one more step up in the text-information hierarchy. Execute the following code 
to create an inpector on a DisplayText object. 

'0123456789' asDisplayText inspect 

Note that there are four instance variables: text, textStyle, offset, form. Taking a look at text 
shows you that text is a Text object. Since this is now familiar; take a look at textStyle. In fact, 
do an inspect from the middle button menu to open up an inspector on textStyle. You can see 
from the instance variable names in the TextStyle inspector that you have (at long last) found 
where String and Text display information is. As you select each instance variable (fontArray, 
lineGrid, baseline, etc'), observe that most of the variables hold integer values. However, come 
back to fontArray. It is evidently an Array, but an Array of what? The elements of this array are 
"StrikeFont name PellucidaSans-Serif8 emphasis 0", "Strike Font name PellucidaSans­
Serif8B emphasis 0", and so forth. This is not immediately obvious until you do an inspect on 
the fontArray instance variable. 

If you have done some browsing in the Graphics-Support category of the System Browser, you 
may have noticed that StrikeFont is a class name. Also, "PellucidaSans-Serif8", you might 
guess as some sort of typeface name, and, if you have some previous acquaintance with 
typesetting you might also figure out that the "8" means 8 point size type. "emphasis" means 
the specific ways a particular typeface can look such as bold, italic, bold italic, and underlined. 

One more inspector will bring out all the major classes involved in how a string gets displayed 
and where it gets that display information. If you now inspect one of the elements in fontArray, 
you will be looking at the Smalltalk object that contains bitmap display data for ASCII 
characters. Note that, like TextStyles, StrikeFonts are moderately complex, but for now 
concentrate on four instance variables: xTable, glyphs, name, and emphasis. Let's dispense 
with the last two variables first. name is a String holding the name of the typeface and 
emphasis holds an index into fontArray, which is an instance variable of TextStyle. fontArray 
holds StrikeFonts. 

However, take a moment to look at glyphs. It turns out to be a form that holds the bitmap 
information for each ASCII character in a particular typeface, emphasis, and size. You can think 
of this form as a long form, one character high, holding the characters in ASCII order from left to 
right. Since you need to extract the part of glyphs that corresponds to each individual ASCII 
character, you need to know how to locate the place of each character in the form. xTable is the 
instance variable that holds this data. The elements of the xTable integer array are the left x­
coordinate of the "box" surrounding each character in the form. To correctly index into xTable 
to find the left x-coordinate of a character's form, use the character's asciiValue + 1 like this: 

xTable [aCharacter asciiValue + 1] 

See Figure 9-4, The glyphs/arm. 
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glyphs 
(a Form of font characters) 

• • • a b c d e f • • • 

Paragraph 

etc. 

xTable 
(an Array of Integers, each integer of which 
represents the lower corner of a character form) 

Figure 9-4. The glyphs Form. 
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Introduce yourself to the class Paragraph now by executing the following expression in a 
workspace: 

'0123456789' asParagraph inspect 

This opens an inspector on the string '0123456789' converted to a Paragraph. The primary 
difference between DisplayText and Paragraph as you can see from a comparison of the 
instance variables in their respective inspectors is the addition of more instance variables in the 
Paragraph. From the names of these additional instance variables, you can see that they deal 
with two additional aspects of text information. They add information about how to deal with 
text information as a complete form (clippingRectangle, composition Rectangle, 
destinationForm, rule, mask) and information about how to deal with text information as a 
paragraph (marginTabsLevel, firstlndent, restlndent, rightlndent, lines, lastLine, 
outputMedium). If these additional instance variables interest you at this time, take a look in the 
System Browser under Graphics-Display Objects, Paragraph, comment. It is sufficient here 
just to note that DisplayText is a simpler Paragraph, which is shown in the hierarchy in the 
System Browser. 
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Displaying StrikeFonts 
Before you proceed to the task-oriented, Handling Fonts in Smalltalk, take some time now to 
look at and execute the following Smalltalk expressions. 

Emphasis Codes 
Here is some Smalltalk code that lets you step through the emphasis codes for the standard font. 
After you type this into a workspace and do it, you should <Ctrl-c> out of the loop. Note that 
these codes are the same codes that <Ctrl-l >, <Ctrl-2>, <Ctrl-3>, etc., change when you do this 
in a workspace or other text window. 

From the discussion earlier you know that the Text object, t, has to be converted to a displayable 
object by the asDisplayText message in order to see it. Move the mouse around some while you 
click a mouse button to cycle through the emphasis codes. Note that after about 25 clicks or so 
the emphasis does not change any more. This number may be different when you change 
TextStyles. 

emphasiscode ~ 1. 
[true] whileTrue: [t ~ Text string: 

'this is a string' emphasis: emphasiscode. 
t asDisplayText displayAt: Sensor waitClickButton. 
emphasiscode ~ emphasiscode + 1] 

Some StrikeFont Display Code 
The following code allows you to change and display StrikeFonts. Before you execute the 
example code, open a file list on the string returned by printing as fontDirectory name. This 
gives you the names of different font files to type in response to the fill-in-the-blank request. Just 
type in the complete file name excluding the file suffix (font). 

The following code: 

• Gets a font file name from you. 

• Creates a StrikeFont from an externally stored font file. (And, as a part of this, the 
character bitmaps are created and stored in the glyphs instance variable.) 

• Associates a TextStyle with the Strike Font. 

• Creates a Paragraph instance and specifies a TextStyle for it. 

Finally, the Paragraph instance is converted to a displayable fonn, which is then displayed at 
the cursor coordinates when you click a mouse button. (The Cursor execute showWhile: code 
puts up the asterisk/arrow "busy" cursor') 

Tektronix Smalltalk Users 9-17 



Fonts in Smalltalk 

aFontName ~ FilllnTheBlank request: 'What font file? 
(Look in a File List at the font directory)?' initialAnswer: 
'PellucidaSerif10'. 

aFileName isEmpty if True: [iself]. 
aStrikeFont ~ StrikeFont readFrom: (FontManager fontFileStream: aFontName). 

aTextStyle ~ aStrikeFont asTextStyle. 
aParagraph ~ Paragraph withText: 'abcdefghijklmnopqrstuvwxyz 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567890' asText style: aTextStyle. 

form ~ aParagraph asForm. 
Cursor execute showWhile: [form displayAt: Sensor waitClickButton.] 

TextConstants 
You have probably wondered as you read through this discussion where the default font 
information is stored in the image. To find and explore this, look now in the System Workspace. 
Find the heading, Globals; it is about half way down in the workspace. Note that along with 
other global variables, there are two with familiar looking names: FontManager - a 
StrikeFontManager and StyleManager - a TextStyleManager. See the discussion of these 
later in this section. For now, look further down the list to the heading Variable Pools 
(Dictionaries). Under this heading is something called TextConstants. Open an inspector on 
this. Explore this pool dictionary a little while, if you like, and then take a look at the key entry 
DefaultTextStyle. 

Do a middle button inspect on DefaultTextStyle. The inspector shows you that 
DefaultTextStyle is a TextStyle instance. And, if you examine the instance variable fontArray, 
you will see the StrikeFonts available to you as defaults. Doing a references operation shows 
you where DefaultTextStyle is used. As you might expect, DefaultTextStyle is used to 
initialize the Paragraph and TextStyle classes. The expression Paragraph withText: shows 
you how default TextStyles are obtained from the system for Paragraphs. After this, take a 
look at Text, class initialization in the System Browser. This should give you a good idea how 
the class Text is initialized. 

Conclusion 
After you have gone through this guided tour of String, Text, DisplayText, and so forth, you 
should find the font information in Handling Fonts in Smalltalk easy to apply to your Smalltalk 
applications. 
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Section 10 

The Interpreter 

INTRODUCTION 
This section documents the important features of the Tektronix Small talk interpreter. The most 
significant feature is the removal of the object space limit of the Smalltalk interpreter specified in 
the Addison-Wesley book by Adele Goldberg and David Robson. 

This and other differences between that specification and the Tektronix Small talk interpreter are 
described here. The section is divided into a description of overall performance, followed by 
comparisons of Compiled Method, MethodDictionary, and primitive methods (Smalltalk 
machine-language calls). 

PERFORMANCE CHARACTERISTICS 
The Tektronix Smalltalk interpreter has a number of useful characteristics for developing large 
Smalltalk applications. These are: 

• The number of objects in the image are limited only by system memory. 

• The size of objects are limited only by system memory. 

• The Tektronix interpreter uses 32-bit object-oriented pointers (oops). 

• Small Integer values are in the range - 230 to 230 -1. 

Object-Oriented Pointers 
Oops (object-oriented pointers) are the values used by the interpreter to name objects. Of the 32 
bits in an oop, only 29 are used to actually name objects. Thus, there is a theoretical maximum of 
about 500 million objects in the system. A practical limit for the maximum number of objects on 
the systems with the Tektronix interpreter depends on the average size of objects and your system 
memory configuration. With an average object size of 50 bytes, together with a practical object 
memory size of 6 to 10 megabytes, the system allows approximately 120,000 to 200,000 objects. 

Smallintegers 
Small Integers in the Tektronix system are represented with 31 bits. Operations on integers 
representable by Small Integers use Small Integer primitive operations. Operations on integers 
larger than 31 bits use code written in Small talk. 
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Table 10-1 
Tektronix Smalltalk Interpreter Characteristics 

Characteristic Tektronix Smalltalk 

SmallInteger Size - 230 to 230 -1 
Maximum Number of Objects Memory Size Limited 

Size of Byte Indexable Elements 8 bits 
Size of Word Indexable Elements 16 bits 
Size of Object Indexable Elements 32 bits 

Maximum Size of Byte Indexable Objects Memory Size Limited 
Maximum Size of Word Indexable Objects Memory Size Limited 
Maximum Size of Object Indexable Objects Memory Size Limited 

TEKTRONIX INTERPRETER DESIGN 
The Tektronix interpreter has some important characteristics relevant to its overall design. In the 
Tektronix system, object management has been considerably changed from the specification used 
by Goldberg and and Robson - the Tektronix system does not use an object table. 

In addition, the class CompiledMethod is substantially different. Compiled Method looks and 
behaves much more like other classes. MethodDictionaries also have a different structure. 

The Object Table 
In Goldberg and Robson chapter Formal Specification of Object Memory, the authors specify the 
structure of the object table. This 32K entry table restricts the maximum number of objects to the 
number of entries in the object table. 

The Tektronix interpreter does not use an object table, since, with oops of 32 bits, the number of 
possible entries in such an object table would be impractical to manage. The benefits of 
eliminating an object table are: 

• There is no object-table limit to the number of objects in the system. 

• There is no extra level of indirection involved with every single operation on objects -
creation, destruction, and manipulation. 

There is, however, a penalty incurred with several rarely used methods, such as, become:. See 
Primitive Methods for a discussion of this. 
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CompiledMethods 
Class Compiled Method is consistent with the standard Smalltalk object structure. (The original 
Compiled Method specified by Goldberg and Robson was rion-standard, and required special 
treatment.) See Figure 10-1, Structure of an Instance of CompiledMethod. Instances of 
Compiled Method consist of three objects: the CompiledMethod structure itself, an instance of 
LiteralArray, and an instance of 8yteCodeArray. Note that the Source Code Reference field in 
the CompiledMethod structure contains a reference to the source code on disk. 

This representation permits the creation of subclasses of CompiledMethod. Protocol for 
Compiled Method formally support access to the source code reference. The source code 
reference in instances of CompiledMethod is divided into two fields. The three high order bits 
represent a zero-based reference into the global variable SourceFiles. This global contains an 
array of files. The remaining 27 low order bits in this Small Integer represent the position of this 
method's source code in the file referenced by the three high order bits. 

This representation eliminates any need for special pnmlt1 ves for creating 
(newMethod:header:) and accessing components of (literalAt and IiteraIAtput:) instances of 
Compiled Method. 
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Figure 10-1. Structure of an Instance of CompiledMethod. 
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Method Dictionaries 
The representation of instances of MethodDictionary is different from the Goldberg and Robson 
specification. See Figure 10-2, Structures of Instances of MethodDictionary. 

Goldberg and Robson specify that instances of method dictionaries contain the keys 
(CompiledMethod selector names) as part of the method dictionary object itself. The Tektronix 
interpreter specifies that the keys, instead of being part of the MethodDictionary object itself, are 
contained in a separate Array object that holds the selector names. 

Separation of the keys eliminates the use of become: . In the Goldberg and Robson 
specification, become: is used to accomplish an atomic update operation. Since become: is a 
relatively slow operation, the Tektronix interpreter accomplishes the atomic update by methods 
that rely on the separation of keys. 

Tektronix System 

MethodDictionary 

tally 

vakJeArray 

valueArray pointer .. - r 1""1111111"11 
keyArray 

keyArray pointer - ... - """"1"1"" 

Goldberg and Robson Specification 

MethodDictionary 

tally 

valueArray 
valueArray pointer .. - r 1111111111111111 
first key value 

key value 

key value 

· · · 
last key value 

3440-21 

Figure 10-2. Structures of Instances of MethodDictionary. 
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PRIMITIVE METHODS 
Some Smalltalk methods are implemented by making machine language calls directly. These 
methods are called primitive methods. In the Goldberg and Robson book, the chapter Formal 
Specification of the Primitive Methods gives a list of primitive methods along with their 
associated primitive indexes. In the Tektronix system, some of the primitive methods specified 
in this book are eliminated, others are added, while other methods function in a different way. 

Primitives Not Implemented 
A number of the primitives specified in the Goldberg and Robson book are not applicable to the 
Tektronix system and are not implemented. 

21 - 37 The primitives in this range are defined to perform arithmetic on larger than 16-bit 
LargePositivelnteger objects. In the Tektronix interpreter, these primitives are 
not implemented since the Tektronix interpreter uses 31-bit wide small integer 
values. There is no meaningful distinction for most practical applications between 
the instances of Small Integer and the instances of LargePositivelnteger and 
LargeNegativelnteger falling within the 31-bit limit. Thirty-one bit integer 
arithmetic operations are done at the machine language level. (Arbitrary precision 
arithmetical operations can still be done using Smalltalk methods for integers that 
cannot be expressed in 31 bits.) 

68, 69, & 79 These primitives are not implemented, since they deal with the Compiled Method 
of the Goldberg and Robson specification. The Tektronix system uses a different 
CompiledMethod. 

76 The asObject primitive is not implemented in the Tektronix interpreter because 
there is no object table. 

In the Goldberg and Robson specification, asOop and asObject function as 
inverses. Sending asOop to an object returns an integer representing its oop - the 
object table reference to the object. This value is typically be used as a hash code 
for the object. Sending asObject to an oop (represented by a Small Integer) 
returns the object. Since there is a one-to-one correspondence between objects and 
object table reference values, you can be certain that two objects are the same 
object if they have the same asOop value (for a system based on the Goldberg 
and Robson specification). 

The Tektronix interpreter does not use an object table, so the asOop method 
returns a value with a different meaning. This value is the hash value calculated 
for each object at its creation. These values are not guaranteed to be unique for 
every object. In practice, the vast majority of hash values are unique. Since there 
is no guaranteed unique asOop value for each object, there is no reason to use 
asObject. As a result of this, asObject is not implemented in the Tektronix 
system. 

78 The nextlnstance primitive is not implemented since there is no inherent 
ordering of objects in the Tektronix system. The Goldberg and Robson 
specification uses nextlnstance in conjunction with some Instance to obtain all 
existing instances of some class. In the Tektronix interpreter, aillnstances is 
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implemented as a new primitive method. 

Tektronix-Specific Primitives 
The primitives specific to the Tektronix interpreter fall into seven categories: 

• System and Display Calls - 4 primitives 
(Indexes 132, 133, 135, and 139) 

• System Management - 4 primitives 
(Indexes 129, 130, 131, and 147) 

• Object Management - 3 primitives 
(Indexes 137, 138, and 143) 

• Instance Creation - 3 primitives 
(Indexes 140, 141, and 142) 

• String Comparison - 1 primitive 
(Index 148) 

• Floating Point - 6 primitives 
(Indexes 154, 155, 156, 157, 158, and 159) 

System and Display Calls 
These system call primitives support the as interface: 

• #132 - System call primitive 

• #133 - Signal/semaphore primitive 

• #135 - Display call primitive 

• #139 - Access program parameters primitive 

The Interpreter 

These primitives are not interruptable and have no garbage collection during execution of the 
primitive. The Smalltalk interpreter does not protect itself from invalid or incorrect system calls 
made with these primitives. 

These primitives expect a receiver of the class UTekSystemCall. This object contains instance 
variables for registers dO, dl, d2, aO, and al (used as input registers to the system or display call, 
or as primitive parameters) and will return arguments for registers dO, dl, aO, and al. The 
parameter is a field in the receiver. 

System and Display Call Argument Translation. The display and operating systems 
have different representations of data than Small talk. While Smalltalk uses a unique object 
representation for data, the display system and operating system use a more general, processor­
specific representation. The system call primitives must translate between these two 
representations. 
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The object types which may be passed as data to these include: 

• smallintegers 

• four byte large integers 

• byte indexable objects 

• nil 

• instances of ExternalPointerData or its subclasses. 

ExternalPointerData objects are identified by having two or more instance variables. The first 
is an instance of a byte indexable object which is used as a buffer area by the primitive. The 
second is a pointer indexable object which describes the data to be inserted into the buffer. The 
pointer indexable object consists of pairs of data and offsets: the data is any of the allowable data 
types above, while the offset is an integer one-based offset into the first instance variable, the 
byte indexable buffer object. The primitives scan the pointer object, translating the data and 
inserting the results into the buffer object. 

The results of the translations for the buffer objects is a machine integer; for byte indexable 
objects, a pointer into the object's data area; for nil, a machine integer zero; for instances of 
ExternalPointerData, a pointer to the data area of its buffer object (which has the translated data 
from its pointer object). 

System Call Primitive Failure. The system call primitives will fail if a data object passed is 
not one of the above types. These primitives will also fail if an offset in an 
ExternalPointerData pointer object falls outside the size of its associated buffer object, or if any 
byte indexable object is of zero length, or if the system call DDln is not a valid system call 
number. 

System and Display Call Primitives 

Index 

132 
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Class and 
Method Name 
OTekSystemCali 
systemlnvokeQuietly 

Functional Description 

This primitive is used to make all system calls (except for the 
special case of the signal/semaphor connection, which uses 
primitive 133). It will fail if the parameters are not 
Smallintegers, 4-byte large integers, byte indexable objects, 
nil or instances of ExternalData or its subclasses. The return 
code parameter must be nil and the opcode must be a valid 
Smallinteger. 

Argument: None. 

Returns: false if the system call reported error. Otherwise, 
returns true. 



Index Class and 
Method Name 

133 UTekSystemCall 

135 

139 

signallnvoke 

AimSystemCall 
displaylnv~ke 

UTekSystemCali 
environmentlnvoke 
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Functional Description 

This primitive is a system call which connects the recei pt of a 
signal to a Smalltalk semaphore. It will fail if the parameters 
are not Small Integers, 4-byte large integers, byte indexable 
objects, nil or instances of Semaphore, ExternalData or its 
subclasses. The return co·de parameter must be nil and the 
opcode must be a valid Small Integer. The parameters are: 

0- Connect Smalltalk semaphore or address. 
1 - Ignore signal. 
2 - Default action on signal receipt. 

The action-indicating parameter is passed in DO. When a 
semaphore is added to an interrupt, each time the interrupt is 
received the semaphore has a count added to its excess 
signals. 

Argument: None. 
This primitive specifies a display-related system call to the 
operating system. It will fail if the parameters are not 
Small Integers, 4-byte large integers, byte indexable objects, 
nil or instances of ExternalData or its subclasses. The return 
code parameter must be nil and the opcode must be a valid 
Small Integer. 

Argument: None. 

Returns: false if the system call reported error. Otherwise, 
returns true. 
This primitive returns the address of the specified program 
parameter. This parameter is specified with the values given 
below. The parameters are: 

1 - Command line arguments. 
2 - Environment variables. 
3 - Hardware/software configuration block. 
4 - Interpreter version string. 
5 - Copyright string. 
6 - Operating System indicator. 
7 - Time offset. 

Argument: None. 

Returns: false if the system call reported error. Otherwise, 
returns true. The return value of this primitive is in DO, and 
is a Smallinteger unless the requested value is not available, 
in which case the return value is nil. The return value of the 
operating system indicator for UTek is 2. 
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System Management Primitives 

Index Class and 
Method Name 

129 System Dictionary 
namedSnapshot: 

130 

131 

147 
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ContextPart 
pri m I ncrementStackP 

ContextPart 
primDecrementStackP 

System Dictionary 
loadlnterpreterKnownObjects 

Functional Description 

This primitive causes a snapshot of the currently 
executing virtual image to be written to a file. It 
will fail if it can't write snapshot. 

Argument: instance of String. 

Returns: nil for successful write, self if the snapshot 
is reloaded, and false if it can't complete writing 
the snapshot file. 
This primitive adds one to the stack pointer field of 
the receiving context and stores nil into the new top 
of stack element. This primitive and primitive #131 
are the only acceptable ways to explicitly modify a 
context's stack pointer. 

Argument: None. 
This primitive subtracts one from the stack pointer 
field of the receiving context. This primitive and 
primitive # 130 are the only acceptable ways to 
explicitly modify a context's stack pointer. 

Argument: None. 
This primitive modifies the table of objects known 
to the interpreter and returns the difference in size. 

Argument: instance of Array. 

Returns: Smallinteger < 0 if array is smaller than 
interpreter array. 
Small Integer = 0 if array is right size. 
Small Integer > 0 if array is larger than interpreter 
array. 
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Object Management Primitives 

Index Class and 
Method Name 

137 SystemDictionary 

138 

143 

garbageCollect: 

System Dictionary 
core 

Behavior 
all Instances 

Tektronix Smalltalk Users 

Functional Description 

This primitive forces a garbage collection. The argument 
identifies a storage grade. The virtual image is partioned into 
grades containing objects of corresponding ages. That is, 
newer objects are contained in lower grades and older objects 
are contained in upper grades. Valid numbers for grades are 
0-7 inclusive. It will fail if the argument is out of range. 

Argument: integer 0 -7. 

Returns: self 
Answer an Array containing the number of objects in the 
system and the number of words they occupy. Note that the 
count may include garbage objects which are eligible for 
garbage collection. 

Argument: None. 

Returns: an array with the first element = # of object, and the 
second element = # of words used (words are 32-bit 
quantities ). 
Answer an array containing of all instances of this class. This 
may include instances that are eli bible for garbage collection. 

Argument: None. 

Returns: an array of all objects having the class of the 
receiver. 
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Instance Creation Primitives 

Index Class and 
Method Name 

140 DisplayBitmap 
basicNew: 
new: 

141 ContextPart 

142 

basicNew: 
new: 

Object 
shallowCopy 

Functional Description 

Answer a new instance of DisplayBitmap with the number of 
indexable variables specified by the argument, anlnteger. It 
will fail if the argument is not Smalllnteger. 

Argument: Small Integer 

Returns: instance of display bitmap. 
Answer a new instance of the receiver with the number of 
indexable variables specified by the argument, anlnteger. 
Use of this instantiation primitive enables the creation of 
subclasses MethodContext and BlockContext. It will fail if 
the argument is not Smallinteger. 

Argument: Small'nteger 

Returns: instance of a Context. 
This primitive makes a shallow copy of the receiver. It can 
be applied to any object. 

Returns: a new instance which is a shallow copy of the 
receiver. 

String Comparison Primitive 

Index Class and 
Method Name 

148 String 
= 
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Functional Description 

Answers true if the receiver and argument contain the same 
ASCII characters. Answers false if not. It will fail if the 
class of the argument is different from the class of the 
receiver. 

Returns: true if the strings are equal, false if otherwise. 
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Floating Point Primitives 

Index Class and 
Method Name 

154 Float 
arcSin 

155 Float 
arcCos 

156 Float 
arcTan 

157 Float 
exp 

158 Float 
Ln 

159 Float 
log 

Functional Description 

Answers arcsine x, where x is the receiver. 

Returns: trig arc sin function (float). 
Answers arccosine x, where x is the receiver. 

Returns: trig arc cosine function (float). 
Answers arctangent x, where x is the receiver. 

Returns: trig arc tangent. 

Answers eX, where x is the receiver. 

Returns: eX function (float). 
Answers In x, where X is the receiver. 

Returns: log base e (float). 
Answers log x, where X is the receiver. 

Returns: log base 10 (float). 

Primitives with Different Functions 
41 - 50 Float + through Float truncated - If the argument is a Small Integer, it is 

converted to a Float number and there is no failure. 

72 Object become: - This method is potentially" expensive" in the sense that in the 
Tektronix system it takes a relatively long time to execute. The primary reason for 
this is that the interpreters based on the Goldberg and Robson specification rely on 
swapping object table references - in comparison, the Tektronix interpreter must 
actually manipulate oops in memory (since there is no object table). Many special 
cases are optimized to minimize execution time but in the most general case, this 
primitive involves examining all objects in the virtual image. 

In the Tektronix system, you may want to find alternative ways to code algorithms 
that use become: . 

75 Object asOop, Object hash, Symbol hash - In the systems based on the 
Goldberg and Robson specification, an object's object table index (returned by 
asOop) is frequently used as a hash value. In the Tektronix system, each object is 
assigned a hash value at creation. This is a 16-bit value. asOop is defined to return 
this value. In the Tektronix system, asOop is not an invertible function, since there 
is no one-to-one correspondence between objects and asOop values. See the earlier 
discussion of asObject. 

112 SystemDictionary coreLeft - This returns an estimate of the amount of memory 
available for new objects. (Use primitive 138 instead.) 

115 System Dictionary oopsLeft - This returns an estimate of the number of oops 
remaining to be allocated based on the core left value divided by the average object 
size. (Use primitive 138 instead.) 
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116 SystemDictionary signal:atOopsLeft:wordsLeft: - Since oops and memory are 
not practical system limits, this functions as a no-op. 
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Section 11 

The Smalltalk Directories 

OVERVIEW 
This chapter describes the contents of the directories that you receive with the standard Small talk 
system. 

Smalltalk is an interpreted language. The interpreter is an executable file called small talk 
residing in the Ibin directory. All other files in the standard Smalltalk system are shipped in the 
directory I usrl libl small talk. 

THE DIRECTORIES 
The lusrlliblsmalltalk directory contains one file and five directories. They are: 

• The standard/mage file. 

• The system,jile/n, demo, textStyles, and conversion directories. 

The sections below each describe the contents of one of these items. 

THE STANDARDIMAGE FILE 
The standard/mage file is the default Tektronix Smalltalk image. It is based on the Xerox 
Version 2 Smalltalk image and contains many Tektronix enhancements. 

The system Directory 
The lusrlliblsmalltalklsystem directory contains the following items: 

• standardSources.VersionTB2.2.1. This file contains the standard source code for each of 
the methods in the standard image. 

• initialization. This directory contains files used to initialize classes and perform other 
system support tasks. Users need not access these files. 

The fileln Directory 
The lusrlliblsmalltalklfile/n directory contains Smalltalk code that may be added to an image. 
Included are useful class definitions, user interface enhancements and simple applications. The 
code in this directory is generally user-contributed and should be thought of as a starting point 
rather than a complete, debugged solution. 
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Each file contains comments about its function. File names ending in .st indicate that the file 
contains code to be filed in. File names ending in .ws create a workspace when filed in, 
containing code to be executed from a workspace. 

Before filing in code, it is a good idea to open a ChangeListView and check to see if there are any 
conflicts with your system code before reading the file in. (See Section 6, Change 
Management, for a discussion of using ChangeListView.) After filing in new classes, update 
your browser by choosing the middle button update menu item. 

The Ismalltalklfile/n directory contains a variety of files. A README file is provided to fully 
document this directory. However, a few of the more useful and interesting files are described 
below. 

• The files findClass.st and extendedBrowser.st both provide useful enhancements to the 
System Browser. 

• The files addTextStyleToSystemMenu.st and addTextStyleToYellowButtonMenu.st both 
provide examples of adding text styles to otherwise standard system menus. 

• The files FinancialHistory.st and WireList-ASimpleMVCExample.st both provide examples 
showing how the Model-View-Controller paradigm is used to create an application. 

• The file Example-Subtasking.st provides an example of accessing the multitasking 
functions of the operating system from within Small talk. 

NOTE 

Code in the fileIn directory is not supported. It is provided only as 
an aid. 

The demo Directory 
The directory lusrlliblsmalltalkldemo contains the following files and directory: 

• demo/mage. This is an image containing interesting visual applications. 

• demoChanges. This is the changes file for demo/mage. 

• makingADemo/mage.st. This file contains templates that are useful for reading in the 
forms, creating windows, and accessing other files used in demo/mage. 

• forms. This is a directory containing bitmaps. See the contents of makingADemoImage.st 
for workspace contents to create demos involving forms. These demos include static 
display of forms and primitive animation involving forms. 

• A README file is also provided for more information. 

Other files may also be found in the demo directory. Many files whose names end with the suffix 
.st provide the source code for games which can be played in Small talk. 
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The Smalltalk Directories 

NOTE 

Code in the demo directory is not supported. It is provided for 
demonstration purposes only. Users are welcome to create their 
own versions of the demo image. 

The textStyles Directory 
The directory lusrlliblsmalltalkltextStyles contains a variety of files. Each file contains a 
collection of related expressions used to create new text styles within Smalltalk. These 
expressions must be selected and evaluated (using the doit menu item in a fileList or workspace) 
to create a new text style. Experiment by filing in these files to see the effect different text styles 
have on your Smalltalk image. (See Section 7, Fonts in Smalltalk, for a more complete 
discussion of text styles.) 

The conversion Directory 
The lusrlliblsmalltalklconversion directory contains Smalltalk source code used to update older 
versions of UTek Smalltalk images to the currently shipped version. 

NOTE 

For Smalltalk Version TB2.2.l, this directory is empty. 
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Appendix A 
Smalltalk Books Information 

ERRORS IN THE ADDISON-WESLEY BOOKS 
The following is a list of errors in the Goldberg book (imprint 1984): 

• On page 83, in Figure 5.5, the syntax diagram for "symbol" needs a path out analogous to 
"keyword". 

• On page 88, in the first paragraph, ((sum count)) should be ((sum/count)). 

• On page 126, the icons for saving and retrieving a FormEditor form source should be 
reversed. 

The following is a list of the errors in the Goldberg and Robson book, which was reprinted with 
corrections, May 1983. 

• On pages 127 and 129, it should refer to printStringRadix: instead of radix:. 

On page 146, in Figure 10.1 the cartouche (rounded box) that holds the question 
"accessible by a key?" should read something like "fixed-size?" 

• On page 161, LinkedList should be Link. This replacement should be made in the title to 
the instance protocol table at the bottom of the page. 

• On page 202, the WriteStream instance protocol should list crtab and crtab: instead of 
crTab and crTab:. 

• On page 289, it says to add the method to the instance creation protocol of class Class, 
but it should be added to the instance protocol named subclass creation. 

• On pages 333 and 338, it refers to the class Bitmap. This class has been renamed 
WordArray. 

• On page 399, it shows the wait cursor as three dots instead of the current hourglass shape. 
The message to Cursor for the crosshair is crossHair instead of crosshair. 
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Appendix B 
Smalltalk Internal Character Codes 

The Keyboard and Mouse Functions section of the 4405106 Option 15 UTek Exceptions and 
Extensions manual contains a table of Event Manager Key Codes. These raw key codes are 
mapped by the InputSensor class to an internal representation. This means that "shifted s .... has 
an internal value that is different from an "unshifted s"', which is also different from a "control 
s'" and a "control shifted s"'. The internal values are the ones used by the ParagraphEditor. 

Alphanumeric Keys 
Table B-1 shows the Smalltalk Internal Character Code meanings for the main part of the 
keyboard - the "alphanumeric keys.'" 

In this table, control characters are represented by the standard two- or three-letter abbreviations, 
given in ANSI X3.4 and ISO 646. Special symbols are represented by the four-character codes 
assigned to those symbols in ISO 6937. These meanings of these four-character codes are given 
in nearby notes. 
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-Smalltalk-lnternal Charactt!r-£-odP1es~-----------------------

Row 1 Keys 
(Mode) 
Unshifted 
Shifted 
Ctrl 
Ctrl-Shifted 
Row 2 Keys 
(Mode) 
Unshifted 
Shifted 
Ctrl 
Ctrl-Shifted 
Row 3 Keys 
(Mode) 
Unshifted 
Shifted 
Ctrl 
Ctrl-Shifted 
Row 4 Keys 
(Mode) 
Unshifted 
Shifted 
Ctrl 
Ctrl-Shifted 
Row 5 Keys 
(Mode) 
Unshifted 
Shifted 
Ctrl 
Ctrl-Shifted 
Notes: 

{ ! @ 

[ 1 2 
91 49 50 
123 33 64 
132 136 144 
249 223 208 

-
ESC I Q 
27 124 113 
27 126 81 
27 133 17 
27 134 203 

TAB A S 
9 97 115 
9 65 83 
9 1 19 
9 212 211 

Z X C 
122 120 99 
90 88 67 
26 24 3 

231 215 228 

SPC 
32 
32 
32 
32 

Table B-1 
Alphanumeric Keys 

Smalltalk Internal Character Codes 
Standard North American Keyboard 
# $ % " & * ( 
3 4 5 6 7 8 9 

51 52 53 54 55 56 57 
35 36 37 94 38 42 40 
143 128 130 129 131 180 149 
207 192 191 30 195 244 213 

w E R T Y U I 
119 101 114 116 121 117 105 
87 69 82 84 89 85 73 
23 5 18 20 25 21 150 
209 194 239 240 242 197 214 

D F G H J K L 

100 102 103 104 106 107 108 
68 70 71 72 74 75 76 
4 6 7 8 10 11 12 

196 226 241 243 229 200 217 
< > ? 

V B N M , / 

118 98 110 109 44 46 47 
86 66 78 77 60 62 63 
22 2 14 13 1 18 27 
198 230 245 246 218 233 203 

SP09: "low line" or underline 
SPlO: hyphen or minus sign 

Numeric Pad Keys 

) SP09 
0 SPlO 

48 45 
41 95 
135 137 
0 31 

0 P 
111 112 
79 80 
15 16 

216 202 
" 
, , 

59 39 
58 34 
3 138 
3 219 

The numeric pad is located to the right of the main set of alphanumeric keys. 
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+ } 

= ] RUB 
61 93 127 
43 125 127 
6 29 127 
14 29 127 
, 

\ BSP LF 
92 8 10 
96 8 10 
28 8 10 
28 8 10 

RTN 
13 
13 
13 
13 



Smalltalk Internal Character Codes 

Key Pad Narne 0 1 
Mode 

Unshifted 48 49 
Shifted 181 182 
Ctrl 255 255 
Ctrl-Shifted 255 255 

Joydisk Keys 

Table B-2 
Numeric Pad Keys 

Smalltalk Internal Character Codes 
Standard North American Keyboard 

2 3 4 5 6 7 8 

50 51 52 53 54 55 56 
183 184 185 186 187 188 189 
255 255 255 255 255 255 255 
255 255 255 255 255 255 255 

9 

57 46 
190 175 
255 255 
255 255 

The joydisk is located to the upper left of the main set of alphanumeric keys. 

Table B-3 
Joydisk Keys 

Smalltalk Internal Character Codes 
Standard North American Keyboard 

J oydisk Key N arne Up Down Right 
Mode 

Un shifted 255 255 255 
Shifted 255 255 255 
Ctrl 255 255 255 
Ctrl-Shifted 255 255 255 

Function Keys 

Left 

255 
255 
255 
255 

, - ENT 

44 45 27 
177 176 178 
255 255 255 
255 255 255 

The function keys FI-F12 are grouped in three groups of four keys and are located in a row above 
both the alphanumeric keys and the numeric key pad. 
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Smalltalk Internal Character Codes 

Table B-4 
Function Keys 

Smalltalk Internal Character Codes 
Standard North American Keyboard 

Function Key N arne F1 F2 F3 
Mode 

Unshifted 151 152 153 
Shifted 163 164 165 
Ctrl 145 146 147 
Ctrl-Shifted 255 255 255 

Function Key N arne F5 F6 F7 
Mode 

Unshifted 155 156 157 
Shifted 167 168 169 
Ctrl 255 255 255 
Ctrl-Shifted 255 255 255 

Function Key N arne F9 FlO Fll 
Mode 

Unshifted 159 160 161 
Shifted 171 172 173 
Ctrl 255 255 255 
Ctrl-Shifted 255 255 255 

Special Function Keys 

F4 

154 
166 
255 
255 

F8 

158 
170 
255 
255 

F12 

162 
174 
255 
255 

There are only two special function keys on the Pegasus keyboard. One is the "up-arrow/left­
arrow .... key in the upper left comer of the main key area, while the other is the BREAK key in the 
lower right corner of the main key area. 
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Smalltalk Internal Character Codes 

Table B-S 
Special Function Keys 

Default ANSI Meanings of Special Function Keys 
Standard North American Keyboard 

Function Key N arne T BREAK 
Mode (-

Unshifted 94 179 
Shifted 95 179 
Ctrl 30 179 
Ctrl-Shifted 148 179 
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Appendix C 
Smalltalk Printing Facilities 

PRINTING SMALL TALK BITMAP FILES 
Look in the /usr/samples/printer directory for a C program, bprint.c, that prints Smalltalk forms 
or bitmaps on a Tektronix 4644 printer. You can either use this program as it stands if you have 
the 4644 printer or you can modify the program to be compatible with a different printer. 

This program, bprint.c, prints Small talk bitmaps as generated by the screen Copy menu item or 
from a fileOut of a specific form. If you modify the program, the default graphic density and 
screen width pixels per printer line should be determined by the characteristics of your printer. In 
bprint.c, the default graphic density is double. Option" +s" enables single-density mode which 
gives you a larger image but with possible truncation. 

Printer Support 
The copy display command in the System Menu prompts for a file name and then copies the 
screen bitmap to that file. This file is written in the same format as that of a Form. The file can 
then be sent to the printer from the operating system. To print a bitmap from a file called 
screen .bm on a Tektronix 4644 printer, type: 

/usr/ samples/ printer/ bprint sc reen.bm 

The bprint command defaults to double density, which means that the printout looks half as wide 
as it should in relation to its height. If you use the +s option on the bprint command, the aspect 
ratio looks much more like the real screen, but the last few pixels on the right side of the screen 
are missing . 

. The print out menu option in the System Browser writes the code out to a file with a .pp 
extension. This code cannot be directly filed into a Smalltalk-80 image, but is intended to 
provide a more human readable format than that provided by the file out menu selection. It can 
be regarded as a pretty printed version, although no automatic formatting is performed on 
methods. 

The .pp files contain control characters for bold, italic, and normal fonts taken from from ANSI 
Standard X3.64. 

From the operating system, you can look at a file named Collection.pp by typing: 

list Collection.pp 
(There are no italic fonts for the terminal, so italic entries are printed in the normal font.) 

To print the file on a Tektronix 4644 printer, type: 

/samples/printer/print +s Collection.pp 

An example of this output might look like: 
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Smalltalk Printing Facilities 

Object subclass: #Collection 
instanceVariableNames: " 
classVariableNames: " 
pool Dictionaries: " 
category: 'Collections-Abstract' 

Collection comment: '1 am the abstract class of all collection classes.' 

Collection methods For: 'accessing' 

size 
"Answer how many elements the receiver contains." 

I tally I 
tally (- O. 
self do: [:each I tally (- tally + 1]. 
itally 

Collection methodsFor: 'testing' 

includes: anObject 
"Answer whether anObject is one of the receiver's elements." 

self do: [:each I anObject = each if True: [itrue]]. 
ifalse 

isEmpty 
"Answer whether the receiver contains any elements." 

iself size = 0 

occurrencesOf: anObject 

C-2 

"Answer how many of the receiver's elements are equal to anObject." 

I tally I 
tally (- O. 
self do: [:each I anObject = each if True: [tally (- tally + 1 ]]. 
itally 



Index 
@ 3-3 
abbreviating words 5-18 
abort command 3-12 
absolute motion 4-15 
accept command 2-12,3-10,3-14,4-12,5-6 
accept menu item 6-2 
accessing a class variable 5-25 
accessing a variable 5-25 
accessing code 2-9,3-8 
accessing demo files 11-2 
accessing directories 2-12 
accessing directory structure 6-1 
accessing directory structure 
full pathnames 6-1 

accessing directory structure 
relative pathnames 6-1 

accessing files 2-12 
accessing protocol 3-16 
accessing the operating system 2-12, 3-9 
accessing the operating system within Smalltalk 11-2 
activating a window 2-3, 2-4 
activity, keyboard 7-3 
activity, mouse 7-3 
add category command 3-16,5-2 
add protocol command 3-13, 5-5 
adding a global variable 5-8 
adding a method 3-10 

to the System Browser 3-12 
adding a new class 3-15 
adding a new variable 5-25 
adding class protocol 3-18 
adding code 3-8, 3-10 
adding instance protocol 3-16 
adding text styles to menus 11-2 
addition 3-3 
additional source code 11-2 
ADE characters 9-10 
advanced exercise 3-19 
again command 4-12 
algorithm 3-13 
alllnstances 10-6 
alphanumeric symbols 9-13 
altering text in the browser 2-12 
animation 2-14 
animation with forms 11-3 
apostrophe 5-20 
Array 10-5 
array 3-3 
of bits 3-7 

arrow cursor 2-3,4-13 
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asDisplayText 9-14, 9-17 
asLowercase 3-12 
asObject 10-6 
asOop 10-6 
asParagraph 9-14,9-16 
assigning a value 3-3 
assignment operator 3-3 
asterisk 2-14 
asterisk/arrow busy cursor 9-17 
asText 9-14 
as Uppercase 3-12 
background 4-15 
backgroundFromUser 4-15 
backing up your work 2-17 
BACKSPACE 4-10 
basal 9-2 
baseline 9-15 
basename 9-4 
become: 10-5 
Behavior allInstances 10-11 
binary message 3-3, 3-5 
definition of 3-3 

bit editor 9-11 
bitmap 3-7,9-2 
bitmap information 9-11 
bitmapped display 2-3 
blank line in code 5-19 
block 3-2, 3-8, 3-12 
definition of 3-4 

block returns 3-5 
block variable , 3-4, 3-8, 3-12 
bold 9-2,9-3,9-14,9-15 
bold italic 9-15 
Boolean 3-2,3-12 
border width 7-15 
browseAllImpiementorsOf 3-11 
browser 
change-management 6-5 

browser command 4-4 
buffer 2-8 
busy cursor 2-17 
ByteCodeArray 10-3 
C compiler 8-2 
cancel command 4-12 
capitalizing words 5-18 
caret cursor 2-4 
cascaded expressions 3-6 
case statement 5-21 
central repository 9-2 
change sets 6-3 
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Index----------------------------------------------------------------------------

change sets 
changes 6-3 
contents 6-3 
recorded actions 6-3 
removal of contents 6-3 
viewing contents 6-4 

changed 7-12 
changed:(aParameter) 7-12 
changeDefaultTextStyle 9-5 
ChangeUstView 6-5, 6-6, 6-7 
change-management browser 6-5 
changes 6-1 
changes file 2-7,2-18,3-9,6-1,6-2,6-4,6-7,6-8 

absolute references 6-4 
contents 6-6 
file out format 6-4 
losing control 6-4 
recording of actions 6-4 

ChangeSet 6-3, 6-6 
change-set browser 6-4 
changing code 2-12 
changing emphasis 9-12 
changing the text style 2-16 
changing the title tab 2-16 
changing values of variables 3-17 
character 3-2 
Character 9-13 
character bitmaps 9-17 
character form 9-11 
Characters 9-13 
Checker 6-8 
choosing expressions 3-4 
circular garbage 6-8 
class 3-3,5-10 
class category 3-15,5-10 
class category pane 2-8, 3-8 
class comment 3-16, 5-18 
class comment template 5-18 
class definition 3-16 
class 

definition of 3-1 
class definition template 3-16 
class hierarchy 3-2,3-8,3-10,3-14,5-24 
class instance variable 5-18,5-25 
class method 5-24 
class pane 2-8,3-8 

class toggle 2-9 
instance toggle 2-9 
toggling class 2-9 
toggling instance 2-9 

class protocol 5-20 
class refs 5-4 
class var refs 5-4 
class variable 5-18,5-25 

IX-2 

class variable reference 5-8 
classes, categories 2-9 
classes, inheritance of 
classes, names 2-9 
cleaning up an image 6-8 
clear command 2-18 
clearing cursor after crash 2-18 
clearing display after crash 2-18 
clicking a mouse button 2-3 
cloned image 6-7, 6-8 
cloning 6-7 
close command 2-8,2-14,2-16,4-6 
closing a prompter window 2-17 
closing a window 2-14,2-16 
closing a workspace 2-8, 3-9 
collapse command 2-16,3-11,4-6 
collapsing a window 2-16,3-11 
colon 3-4, 3-4 
combination rule 3-7 
comma 3-4 
comment 3-13,3-16 

invoking a method 5-18 
commenting code 2-11 
comments 6-1 
comparing numbers 3-4 
comparing protocol 3-17 
comparing values of variables 3-17 
compile (menu item) 8-2 
CompiledMethod 10-2, 10-3 
compiler 3-14,5-25 
compiling code 2-12 
concatenating a string 3-4 
concatenating words 5-18 
condenseChanges 6-5 
conditional statement 5-21 
conditionally repeating expressions 3-5 
conset default command 2-18 
constant 3-2, 5-25 
ContextPart basicNew: 10-12 
ContextPart new: 10-12 
context-sensitive menus 7-1 
continuing work with your image 2-18 
control activity 7-4 
control 

controllers taking 7-3 
quantization 7-2 
scope 7-2 

controlActivity 7-12 
controller 5-17, 7-3 

function 7-2 
input mechanism 7-3 
manager 7-4 

ControlManager 4-16 
conventions, Smalltalk 7-1 



---------------------------------------------------------------------------lndex 

converting between Smalltalk versions 11-3 
coordinate systems 7-3 
copy command 2-8,4-12 
copy display command 4-4 
copy file command 4-8 
copy name command 4-7, 4-8 
copying text 2-15 
crash recovery 6-7 
Create File System 6-1 
creating a point 3-3 
creating an instance 3-7,3-18, 5-24 
creating events 3-19 
creating files 2-15 
creating windows 11-2 
C-shell 4-4 
CTRL-( 4-11 
CTRL-< 4-11 
CTRL-[ 4-11 
<Ctr!> plus number 9-14 
CTRL-O 4-11 
CTRL-l 4-11 
<Ctrl-l> 9-14 
CTRL-3 4-11 
CTRL-4 4-11 
CTRL-5 4-11 
CTRL-6 4-11 
CTRL-7 4-11 
CTRL-8 4-11 
CTRL-9 4-11 
CTRL-' 4-11 
CTRL-B 4-10 
CTRL-C 2-18 
CTRL-C 4-2 
CTRL-D 4-10 
CTRL-D 4-5 
CTRL-E 4-11 
CTRL;-; 4-11 
CTRL-F 4-10 
CTRL-I 4-10 
CTRL-SHIFT-B 4-10 
CTRL-SHIFT-BREAK 4-2 
CTRL-SHIFT -C 4-2 
CTRL-SHIFT;-; 4-11 
CTRL-SHIFT-I 4-10 
CTRL-SHIFT-X 4-11 
CTRL-T 4-10 
CTRL-W 4-10 
CfRL-X 4-10 
current project 6-3 
cursor 4-13 

arrow 2-3 
asterisk/arrow busy 9-17 
caret 2-4 
centering 
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garbage collection 2-3 
hourglass 2-17, 2-17 
inside view 
pencil 2-15 
right angle 2-6 
scrolling 2-5 
spectacles 2-15 
square 2-3 

cutcommand 2-8,3-12,4-12 
darkGrayBackground 4-15 
debug 4-2 
debug message 5-14 
debugger 5-12 
delay with 5-14 
inspectors in 5-12 
invoking 5-12 
left shift key with 5-14 
menus in 5-12 
method browser in 5-12 
pause with 5-14 
System Transcript with 5-14 

debugging code 3-10 
declaring variables 3-9 
default font information 9-18 
default return 3-1 
default text style 9-5, 9-11 
defaultControllerClass 7-10, 7-15 
DefaultTextStyle 9-5,9-11,9-18 
defining a new class 3-16 
definition 5-4 
Delay 4-6 
delay 5-14 
delay initialize 4-2 
delegating responsibility in code 5-21 
demo files 11-2 
demoChanges 11-2 
demoImage 7-1, 11-2 
demonstrations, Smalltalk 7-1 
demos involving forms 11-3 
dependent 7-10, 7-12 
dictionary 5-22 
use of to replace case statement 5-22 

dictionary inspector 9-3 
dimensional property (size) 9-2 
directory search 4-6 
directory structure 5-8 
Disk 5-8,6-1 
display 5-7,5-8,5-10, 7-10 
changing the size of 5-10 
inverse video 5-11 
normal video 5-11 
setting mouse bounds on 5-10 

display hierarchy 7-10 
displayable form 9-17 
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Index--------------------------------------------------------------------------

displayable object 9-14,9-17 
DisplayBitmap basicNew: 10-12 
DisplayBitmap new: 10-12 
displaying forms 11-3 
displaying hidden windows 2-16 
displaying views 7-10 
displaylnvoke 10-8 
displaySubViews 7-10 
DisplayText 9-13,9-16 
displayView 7-10 
do it command 2-7, 4-12, 5-6 
do it menu item 6-2 
do its 6-3 
documentation method 5-25 
double quotation mark 3-7 
double-click 4-9 
double-clicking 2-11,3-13,5-18,5-20 
drawing mode 3-7 
edit 5-2 
editing text 2-4 
Emergency Evaluator 4-2 
emphasis 9-15 
emphasis codes 9-13, 9-17 
emphatic property (face) 9-2 
entering Small talk 2-1 
entering text 3-10 
environment 7-1 
environmentInvoke 10-8 
equals message 5-14 
error message 3-9,3-12 
ESC 4-10 
establishing a link 5-15 
evaluating blocks 3-4 
evaluating expressions 2-6 
Event 3-15 
examining code 2-9 
example 3-7 
example code 2-1 
executing a method 3-7 
executing animation 2-14 
executing blocks 3-4 
executing code 2-12 
executing expressions 2-6 
exit 4-4 
exit project command 4-4 
exiting Smalltalk 2-1,2-17 

without saving work 2-17 
exiting to operating system 2-18 
explain 5-6 
expression 

definition of 3-2 
expression sequence 3-6 
extended selection 4-10 
Extracting a Character Form 9-11 
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F12 4-3 
false 3-2 
family 9-1 
family (definition) 9-2 
faulty view 5-16 
faulty window 5-16 
fg 4-4 
file in command 2-14,4-7 
File List 2-12,2-13 
panes in 2-13 

file list command 4-4 
file list inspector 9-10 
file out 4-12,5-2,5-4,5-5 
file search 4-6 
file suffix (.font) 9-17 
file In 6-6, 11-2 
fileln directory 7-1,8-2 
FileList browser 4-6 
fileOutChanges 6-6 
filing in 6-6 
filing in code 2-14 
FillInTheBlank: 9-12 
fill-in-the-blank window 3-13 
filter program 8-2 
flashing window 2-8 
Float + 10-13 
Float arcCos 10-13 
Float arcSin 10-13 
Float arcTan 10-13 
Float exp 10-13 
Float Ln 10-13 
Float log 10-13 
following Smalltalk conventions 7-1 
font 4-5, 5-9, 5-10 
font (definition) 9-2 
font directory 9-1,9-2,9-10 
font file name 9-10 
font files 9-2,9-17 
font handling tasks 9-3 
font names 9-2 
fontArray 9-4,9-11,9-15,9-18 
FontManager 5-9,9-2,9-3,9-11,9-18, 
Fonts and Text Styles 9-3 
Fonts Background 9-1,9-3,9-13 
forgetDolts 6-8 
fork 4-4 
Form 3-7 
form 9-15 
instance variable 9-15 

format 5-6 
format menu item 5-19 
forms 11-3 
Forms 4-16 
fraction 3-2 



-----------------------------------------------------------------------------lndex 

frame command 2-13,2-16,4-6 
framing a window 2-6,2-16 
frills 4-16 
fromUser 3-3 
full stack menu item 5-12,5-13 
function key F12 2-3 
games 11-3 
garbage 6-8 

uncollectible 6-8 
garbage collection 2-3 
garbage collection cursor 2-3 
garbage collector 5-11 
get contents command 2-14,4-7 
getFrame 4-6 
getting contents of a file 2-14,2-15 
getting user input 7-1 
global variable 5-7,5-8,5-18 

adding 5-8 
definition of 3-2 
removing 5-8 

Globals 9-18 
glyphs 9-15 
glyphs method 9-11 
graphics, scaling 7-3 
Graphics-Support (category) 9-15 
grayBackground 4-15 
halftone 3-7 
halt message 5-14 
Handling Fonts in Smalltalk 9-1,9-3,9-18 
hardware window 2-3 
hash message 5-14 
Helvetica 9-2 
hierarchy 5-4 
highlighting text 2-4 
hourglass cursor 2-17 
identifier 3-2 
definition of 3-2 

image 3-8,5-9, 11-1 
cloned 6-7 

image corruption 6-7 
image file 2-17,2-18, 3-9 
image file problems 6-7 
image, making a snapshot of 2-16 
image.changes file 2-18,6-1 
ImageName 5-9 
immediate feedback 3-1 
implementors menu item 5-13 
indenting 5-19 
information, representing 7-3 
inheritance 5-24 

definition of 3-14 
inheritance of classes 5-26 
initialize, delay 4-2 
initializing classes 11-1 
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inquiring about a specific method 5-8 
inquiring about class information 5-25 
inquiring about objects in the system 5-7 
inquiry 
about a class variable reference 5-8 
about a global variable 5-8 
about a message selector 5-7 
about a pool dictionary 5-8 
about a sender 5-7 
about an implementor 5-7 
about interrupted executions 5-11 
about number of instances 5-8 
about objects in system 5-11 
about time to run 5-11 

inserting text '2-4 
inspect it command 3-19,4-12 
inspect its 6-3 
inspecting objects 3-9,3-19 
inspector 3-10,5-8,5-12,5-17 
on all instances 5-8 

inst var refs 5-4 
installing a font 9-7 
installing fonts 9-1 
instance creation 3-7,3-18,5-24 
instance 
definition of 3-1 

instance protocol 5-20 
instance variable 3-2,3-16,3-17,5-16,5-18,5-26 
Integer 3-11 
interactive applications 7-2 
interactive programming 3-1 
interpreter 2-2, 2-7, 6-2, 11-1 
interrupt 4-2 
interrupted executions 5-11 
intrinsic property (family) 9-2 
Introductory Information 9-1 
inverse video 5-11 
invocation comment 5-18 
invoking a method 5-18 
invoking the debugger 5-12 
isKindOf: message 5-21 
italic 9-2,9-3,9-14,9-15 
jobs 4-4 
joydisk 2-3 
key combinations, editing 4-10 
key combinations, system 4-1 
keyboard activity 7-3 
keys 10-5 
keyword 5-20 
keyword message 3-3, 3-5 
keyword message 
definition of 3-4 

LargeNegativeInteger 10-6 
LargePositiveInteger 10-6 
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leading 9-4 
left shift key 5-14 
leftward arrow 3-3 
lineGrid 9-15 
link 5-15 
list contents command 4-8 
listing files 2-13 
literal 3-2 
definition of 3-2 

LiteralArray 10-3 
literalAt: 10-3 
literalAt:put: 10-3 
loadlnterpreterKnownObjects: 10-10 
local variable 
definition of 3-2 

locating the cursor 2-3 
loop 3-8, 3-11 
Is command 6-7 
making a snapshot 2-16 
makingADemolmage.st 11-2 
manager, controller 7-4 
managing a changes file 6-7 
managing an image 6-7 
managing an instance 5-25 
manipulating a window 2-3 
manipulating the contents of a window 2-3 
mask 3-7 
measuring objects 5-7 
memory management 2-3 
memory use of windows 4-16 
menu, blue button 4-5 
menu, file list 4-7, 4-8 
menu, system 4-3 
menu, window control 4-5 
menus, context-sensitive 7-1 
message 3-2, 3-3 
definition of 3-1 

message protocol pane 2-8, 3,..8 
message selector 3-1,3-4,3-11,5-7 
definition of 3-3 

message selector pane 2-8, 3-8 
message selectors 2-10 
messages 5-5 
messages menu item 5-13 
method browser 5-12 
method comment 3-13 
method 
definition of 3-3 

method template 3-17 
MethodDictionaries 10-5 
middle button menu 4-5 
middle mouse button pop-up menu 2-7,6-2 
fixing mistakes with 2-7,6-2 
saving changes with 6-2 
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model 5-17 
any object can be 7-3 
aspects 7-14 
changes 7-14 
function 7-2, 7-3 
obligation to view 7-3 
updating view 7-3 

Model-View-Controller paradigm 7-2 
Model-View-Controller triad 7-1 
Model-View-ControUer 3-20, 11-2 
mouse activity 7-3 
mouse buttons 2-3 
left 2-3 
middle 2-3 
right 2-3,2-16 

mouse cursor 5-9 
mouse orientation 2-2 
move command 2-16,4-6,5-5 
moving a window 2-16 
multiplication 3-3 
multitasking 11-2 
MVC 7-2 
MVC interactions 7-2 
name (instance variable) 9-15 
namedSnapshot 10-10 
nesting subviews 7-6 
new directory command 4-9 
new file command 4-8 
newMethod:header: 10-3 
nextInstance 10-6 
nib 3-7 
nil 3-2, 5-25 
nil, as model 7-8 
nineteen-inch display 2-3 
NoControlier 7-12, 7-15 
normal video 5-11 
notifier window 2-8, 3-10 
Number 3-11 
number 3-2 
Object 3-14 
Object asOop 10-13 
Object become: 10-13 
object 

definition of 3-1 
Object hash 10-13 
Object shallowCopy 10-12 
object table 10-2 
objects dependents 6-8 
objects 

inaccessible 6-7 
objects, maximum number of 10-1 
obsolete associations 6-8 
obsolete classes 6-8 
offset 9-15 
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oops, size of 10-1 
open 7-10 
opening a new File List 2-14 
opening a workspace window 2-6 
openOn: aModel 7-10, 7-15 
operating system 2-1, 3-9,5-9 
operating the mouse 2-3 
organizing code 2-9, 3-8 
as (global variable) 5-9, 8-2 
as interface 8-2 
as Shell 4-4 
OSFilter 8-2 
overall view 7-6 
page 4-13 
paging 6-8 
panes in a window 2-8 
panning 2-3 
Paragraph 9-13,9-15,9-18 
ParagraphEditor 9-5 
parentheses 3-5 
parsing rules 3-6 
paste command 2-8 
pasting text 2-15 
pause 5-14 
Pellucida 9-1,9-2 
Pcllucida Default 10 and 12 9-4 
Pellucid a Sans-Scrif 9-10 
Pcllucida Sans-Scrif 8 and 10 9-4 
Pcllucida Serif 9-10 
Pellucida TypeWriter 9-10 
PellucidaSans-Serif8 9-15 
PellucidaSerifl0U 9-3 
PellucidaSerifS 9-10 
Pcn 3-7 
Pen example 3-6, 6-4 
Pen example code 2-10 
Pen example display 2-7 
pencil cursor 2-15 
period 3-5 
point creation 3-3 
point size 9-2, 9-15 
pool dictionary 5-8,5-10 
pool variable 5-18, 5-26 
pop-up menu 2-7, 6-2 

fixing mistakes with 2-7,6-2 
saving changes with 6-2 

PopUpMcnu 9-12 
power switch 4-2 
precedence rules 3-6 
presenting information to the user 7-1 
pressing a key 7-3 
pressing a mouse button 2-3, 7-3 
primDecrementStackP 10-10 
primIncrementStackP 10-10 
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primitive methods 10-6 
primitives not implemented 10-6 
print it command 2-7,3-12,4-12,5-6 
print it menu item 2-7 
print its 6-3 . 
print out command 5-2, 5-4, 5-5 
printable characters 9-10 
printer's type box 9-2 
priority 5 4-2 
private method 5-25 
private protocol 3-17 
procedure call 3-1 
proceed menu item 5-12,5-13 
process priority 5-9 
Processor 5-9 
programming a user interface 7-1 
programming methodology 6-6 
project command 4-4 
projects 6-6 
prompter window 2-16,2-17 
protocol 5-20 
pseudovariable 3-2 
punctuating 5-19 
putcommand 2-15,8-2 
quit 4-5 
quit without saving command 2-17 
quitting Smalltalk 2-17 
quotation mark 3-2, 3-7 
reading a file 2-14 
reading cursor 2-15 
reading in forms 11-2 
README file 2-14, 11-2, 11-3 
receiver 3-13 

definition of 3-1 
recover 6-7 
recover: 6-7 
recovering your work 6-7 
Rectangle 3-3 
redefining equals 5-14 
redefining hash 5-14 
referenced font 9-2 
refinement 5-24 
definition of 3-15 

rehashing 6-9 
relative motion 4-14 
remove command 4-8,5-2,5-4,5-5 
removeFromChanges 6-6 
removing a global variable 5-8 
rename command 4-8, 5-2, 5-4, 5-5 
repaint command 2-16,4-6 
repainting a window 2-16 
repeating expressions 3-5 
replacing text 2-4 
reprcsenting information 7-3 
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restart menu item 5-13 
restore display command 4-4, 5-9 
restoring the display 2-7 
RETURN 3-10 
return menu item 5-13 
returning a value 3-3,3-16 
returns 3-3,3-13 
reversing case 3-11,3-13 
right angle cursor 2-6 
RUB OUT 4-10 
RunArray 9-12,9-14 
runs 9-14 
runs of characters 9-13 
save command 2-16, 4-5 
save, then quit command 2-17 
saveSpace 4-16 
saving changes to the System Workspace 6-2 
saving Smalltalk work 2-16 
saving your image 2-16 
saving your work 2-1 
scaling graphics 7-3 
scheduled controller 5-17 
scheduled controllers 7-4 
ScheduledControllers 5-9, 5-17 
Screen Controller 4-15 
scroll bar 2-4, 4-13 
scroll marker 2-4 
scrolling 4-13 
scrolling cursors 2-5 
searchForActiveControliers 4-2 
sed 8-2 
selecting text 2-3, 2-4, 4-9 

within delimiters 2-11 
selection, text 4-9 
self 3-2, 3-13, 5-23 
semicolon 3-6 
send menu item 5-13 
sender 5-7 
senders 5-5 
senders menu item 5-13 
Sensor 3-3, 5-9 
setting mouse bounds 5-10 
SHIFT-CTRL-BREAK 2-18 
SHIFT-Ieftbutton 4-10 
signallnvoke 10-8 
single quotation mark 3-2 
single quotes in a string 5-20 
size 3-3,9-2,9-15 
SmallInteger 10-3 
SmallIntegers 10-1 
Smalltalk 
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applications 7-1 
conventions 7-1 
environment 7-1 

Smal1talk changes 6-1 
Smalltalk dictionary 5-10 
Smal1talk environment 3-1 
Smal1talk, exit from 4-2 
Smalltalk interpreter 11-1 
Smal1talk Reference manual 9-3 
snapshot 6-5,6-7 
snapshot, making a Small talk 2-16 
snapshotAs 4-2 
source code 11-1 
SourceCodeReference 10-3 
SourceFiles 5-9, 10-3 
spaces in expressions 3-5 
spawn command 2-14,3-10,4-7,4-8,5-2,5-4,5-5,5-6 
spawn hierarchy command 3-15, 5-4 
spawning a browser 3-10 
spectacles cursor 2-15 
spying on a process 5-11 
square bracket 3-4 
square cursor 2-3 
square root 3-3 
Standard Image file 11-1 
standardSources. VersionTB2.2.1 11-1 
StandardSystemController 7-8, 7-10 
StandardSystemView 4-16, 7-6, 7-8, 7-10, 7-15 
StandardSystemView, model 7-8 
stdout 3-9 
step menu item 5-13 
stopping animation 2-14 
storing code 6-6 
StrikeFont 9-1,9-2,9-13,9-17 
StrikeFontManager 9-1,9-2,9-3,9-13,9-18 
String = 10-12 
String 3-10 
reversing case 3-11 

string 3-2, 9-14 
single quote in 5-20 

string concatenation 3-4 
Strings 9-13 

converting 9-14 
displaying 9-14 

style command 2-16, 4-5 
StyleManager 5-10,9-18 
sub-browser 3-9 
subclass 3-14, 5-24 
subclass link 5-15 
Subclasses 5-27 
subclasses of Controller 7-4 
sub task 11-2 
subviews 7-3, 7-8 
nesting 7-6 

super 3-2 
Super classes 5-26 
superclass 5-24 
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superclass link 5-15 
symbol 3-3, 5-7 
Symbol hash 10-13 
symbol table 6-8 
syntax 3-11,3-6 
System Browser 2-8,3-10,3-12,5-10,5-19 
class category pane 2-8, 3-8 
class pane 2-8,3-8 
message protocol pane 2-8, 3-8 
message selector pane 2-8, 3-8 
panes in 2-8 
text pane 2-8, 3-8 

System Browser, enhancements to 11-2 
system menu 4-3 
system support 11-1 
System Transcript 2-4, 5-10 

for debugging 5-14 
system transcript command 4-4 
System Workspace 3-11,5-7,6-2,9-3 

Changes heading 6-5 
system workspace command 4-4 
SystemChanges 6-3 
SystemDictionary 6-3 
SystemDictionary core 10-11 
SystemDictionary coreLeft 10-13 
SystemDictionary garbageCollect: 10-11 
SystemDictionary oops Left 10-13 
S ystemD ictionary signal: atOopsLeft:wordsLeft: 10-13 
systemInvokeQuietly 10-8 
SystemOrganization 5-10 
SystemTracer 6-8, 6-9 
tabs in expressions 3-5 
tag letter 9-3 
Tektronix standard image 11-1 
Tektronix-specific primitives 10-7 
template code 2-9,3-9,3-11 
template for creating object 3-1 
temporary variable 3-7,3-9,3-10,3-13,3-18,5-18 
terminal emulator 2-18 
testing a method 3-14 
testing code 3-10,3-19 
Text 9-12,9-13,9-14 
text buffer 2-8 
text editing menu 4-11 
text editor 2-4 
text information 9-16 
text pane 2-8,3-8 
text style 2-16,3-9,5-9,5-10,9-4 
text style name 9-4 
text styles 11-3 
TextConstants 9-5, 9-11, 9-18 
TextStyle 9-1,9-2,9-13,9-18 
TextStyleManager 9-1,9-13,9-18 
thirteen-inch display 2-3 
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time to run 5-11 
Times Roman 9-2 
title command 2-16,3-11,4-5 
title tab 2-3,2-16 
titling a window 3-11 
to:do: 3-11 
topView 7-6 
tr 8-2 
Transcript 5-10 
true 3-2 
tutorial 9-1 
tutorial, second 2-1,3-10 
tutorial, third 3-15 
typeface 9-1,9-13,9-15 
typeface name 9-15 
typing text 3-10 
Typography 9-1 
unary message 3-3, 3-5 
definition of 3-3 

uncollectible garbage 6-8 
Undeclared 6-9 
Undeclared dictionary 5-10 
undeclared objects 6-8 
undercommand 2-16,4-6,5-9 
underlined 9-2,9-3,9-15 
underlining 9-14 
undo command 2-8,4-12 
undo menu item 2-7,6-2 
unsupported code 11-3 
update 5-2, 7-12 
update 
:(aParameter)" " 
7-12" 

updating Smalltalk 11-3 
upward arroW 3-3 
user interface 2-1 
user interface, programming 7-1 
value 3-4 
variable 3-2, 3-4, 3-7, 5-18 
block 3-4 
global 3-2 
instance 3-2 
local 3-2 

variable pool 5-10 
Variable Pools (Dictionaries) 9-18 
version control 6-6 
vertical bar 3-4, 3-7 
View 4-16 
View 
subclassing from 7-8 

view 
associated with window 7-3 
coupled to controller 7-3 
doesn't know how to display itself 5-16 
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function 7-2, 7-3 
models obligation to 7-3 
multiple 7-3 
possible examples 7-3 
subclass of View 7-3 

viewport 5-11 
views 8-2 
VirtualStrikeFont 9-1,9-2 
waitButton 3-3 
whiteBackground 4-15 
wildcard character 2-14,4-6 
window 3-8, 7-1 

associated with controller 7-3 
cannot close 5-16 

window commands 2-16 
window manager 5-9 
window pop-up menu 2-16 
windows, manipulating 4-5 
windows, memory use 4-16 
windows, methods for repainting 4-16 
windows, obscured 4-16 
windows, repainting 4-16 
workspace 2-6,3-10,3-19 
workspace command 4-4 
wrapping text 2-4 
writeClone 6-8 
writing cursor 2-15 
writing files 2-15 
Xerox Version 2 image 11-1 
xTable 9-15 
yield message 5-9 
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