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Creating a New
System Image

Even when you are not releasing a new system, you may want to keep
your changes file as short as possible. The changes file grows to include
definitions for methods that override one another. That is, in the pro-
cess of programming, you might try several versions of a method before
settling on a definition. Each version will appear in the changes file,
even though the system compiled method only refers to the last one.
The most common “clean up” needed, then, is to condense your person-
al copy of the changes file, leaving the shared sources file untouched.

A new system image is created by a process we call “doing a VMem-
write,” that is, writing a new file that contains an image of the virtual
system. The idea of a VMem-write is to trace every accessible object,
and write a copy of each object onto a disk image. This determines
which objects are actually being used and which are occupying space
unnecessarily. The end result is to release any possible free space.
Moreover, the resulting clone can be started up and run, just like a
snapshot.

Some care is taken so that objects appear in the same order in the data space as
they do in the system object table. This aspect of the implementation is covered in
Part Four of the book Smalltalk-80: The Language and its Implementation.

The second purpose of a VMem-write is to allow any transformation
of the system, such as changing the bytecode set or the structure of a
class of objects (for example, the representation of floating-point num-
bers), which can not be done while you are interacting with the system.

To initiate the VMem-write, evaluate the expression

SystemTracer writeClone

In this case, no special transformations will be carried out. The result is
a new image written on a file named

clone.im

which you rename according to whatever system version naming con-
ventions you have.

One of the common transformations done with the VMem-write is to
clamp out (remove) classes. You might want to do this because your sys-
tem includes some applications that you wish to remove in order to
have a version of the system that takes up less space. Or you might
want to do this because you have developed an alternative implementa-
tion of an application and had been using both versions until the new
one was stable; now you are ready to eliminate the original version. For
the most part, you do not need a VMem-write to eliminate classes from
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your system since you can use the command remove in the class-names
subview of a system browser.
To clamp out classes, use a different message to SystemTracer.

SystemTracer writeCloneWithout: aSetOfClasses

where the argument is an instance of Set whose elements are the clas-
ses that you do want to clamp out. The method associated with
SystemTracer writeCloneWithout: will do two things.

1. Remove the class references from the system dictionary, Smalltalk.

2. Remove any class categories that become empty as a result of re-
moving the classes.

This means that the running image (the image from which you create
the VMem-write) will be irreparably modified, so make sure that you
have backed up your system image appropriately.

Before doing any VMem-write, you might want to clamp out some
message protocols for various classes. You do this directly by using the
system browser to remove the protocols from the class. Again, this
means that you are irreparably modifying the source image, so make
sure that you have backed up your system image.

Included in the description of class SystemTracer is a clamping mechanism called
winnowing. Its purpose is to cull out all unreferenced messages, with the exception
of ones you specifically name. Then, based on these deletions, cull out more, and so
on. This is basically a first attempt to understand how to drop out major parts of
the system. You can explore this feature by examining the comment and the meth-
od associated with the message winnow: in class SystemTracer.

Before creating a new image, you will want to check for things that
might be wrong with the current image. The system includes class
Checker that contains many messages that support your doing static
checks of the system. You can check for messages impiemented but not
sent by any method (this situation might be acceptable if the message is
there for semantic completeness of a protocol), and messages sent but
not implemented (this suggests a possible runtime error). An important
thing to check for is the existence of obsolete classes. Send Checker the
message obsoleteClasses. The response is an OrderedCollection of the
classes in the system that have been made obsolete. A class becomes ob-
solete when it is removed from the system, but one or more instances
exist. To remove the obsolete class, all instances must be deleted. You
remove the instances by finding all references to them and setting the
references to nil.
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Condensing
Sources and
Changes

23.5

The purpose of condensing changes is to remove all redundancies from
the changes file. Condensing also removes all logged information other
than one copy of the changed method definitions. To condense your
changes file, evaluate the expression

Smalitalk condenseChanges

In the System Transcript, you can observe the name of each class and
message category as the source code for each is written onto the new
changes file. The final name of the changes file is the name of the cur-
rent one.

If you want to merge your changes file into a sources file, evaluate
an expression of the form

Smalltalk newSourceFile: prefixName without: aCollectionOfClasses

where prefixName is a String representing the file name. Evaluating this
expression creates two files whose names are

prefixName.sources
and
prefixName.changes

The second file is empty except for the date and version comment. Be-
sides writing the method definitions, all class definitions are written
and everything is alphabetically ordered, by class name, on the sources
file.

An example of using this expression is

Smalltalk
newSourceFile: Smalitalk versionName
without: Array new

in which the prefix file name is the current system version name and
no classes are omitted.

Version
Management

In his paper, Steve Putz also describes a special application he devel-
oped for managing the evolution of the Smalltalk-80 system. The sys-
tem he describes supports users in reporting bugs and bug fixes, and in
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suggesting or announcing new applications (we call these “goodies”).
The central feature of this development support system is a network-
based database containing information about the past and proposed
changes to the system, as well as bug reports and application announce-
ments. The database also contains documentation about system changes
and released system versions. This version management system is con-
sidered experimental and was not provided as a part of the standard
Smalltalk-80 system. A summary of the version handler is provided
here; if you are interested in more details about this area you should
examine the Putz paper.

The interface to the system version handler is done using a special
browser. There are actually three different browsers that filter informa-
tion from the database of system changes and system release documen-
tation: a version browser, a new feature browser, and a bug report
browser.

The version browser supports you in examining the changes intro-
duced in the currently selected version of the system, the changes sub-
mitted that were not included in the version release, remaining known
bugs, and the known bugs for which fixes can be retrieved but are not
as yet incorporated into the system. Figure 23.13a shows an example of
a version browser. It consists of two subviews, one is a list menu and
the other displays text. Each of the four kinds of information that you
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Figure 23.13b

can access is presented in a menu associated with the top subview of
the version browser (Figure 23.13b). Choosing a menu item creates a
browser that presents the requested information.
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Figure 23.14 shows a browser that was created by asking to see all
the known bugs in the currently selected version of the system. It was
obtained by choosing yellow button command browse bugs in the top
view of the version browser. The numbers in the menu subview of the
“bugs” browser correspond to those cross-referenced in the version han-
dler.

Browsers are available that are used for submitting bug reports or
fixes or goodies, and for composing a new system version. The bug re-
port and bug fix browser is a modification of an electronic mail retriev-
al browser. The user can browse for a reported bug and then fill out a
form that documents the proposed fix (Figure 23.15). The bug fix is then
added to the database when the user selects the command accept in the
yellow button menu of the browser. If a bug fix is selected in the report
browser, a cross reference from the bug fix to the bug report is stored
so that someone browsing bug reports will be told about the proposed
bug fix.
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Figure 23.16 is a browser for “goodies” that was obtained by choosing
the yellow button command browse new goodies in the top view of the
version browser. “Goodies” are new ideas for the system, new applica-
tions or user interface changes or performance improvements, that
have been contributed by any user who has access to the network-based
database for the Smalltalk-80 system. If you are interested in using a
goodie, you choose a command from the yellow button menu of the
goodie browser so that class descriptions for the goodie are filed into
your system. Each goodie description is associated with a file of class
descriptions that implement the goodie.
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New system versions are created by choosing items from a menu of
submitted bug fixes and goodies in order to compose a list of changes
that should be checked for conflicts and then incorporated into a run-
ning system. Bug fixes might conflict with one another in the sense
that they change the same methods. The system conflict analyzer can
be used to check for any such conflicts, leaving it up to you to resolve
the differences.

This approach to version management was successfully used in man-
aging the refinement of the Smalltalk-80 system.

Figure 23.16




Appendix 1

Financial History Views
and Controllers

This appendix contains a complete listing of three class descriptions:
FinancialHistory, FinancialHistoryView, and FinancialHistoryController.
These three classes implement a simple model for monitoring income
and expenditures (FinancialHistory), viewing that model as two bar
charts (BarChartView and FinancialHistoryView), and interacting with
that model in order to increase income or expenditures. A sample
screen image of the bar charts is shown in Figure A.1 in which the yel-
low button menu is showing. The menu has two items: spend and
receive. Choosing either one of these brings up a prompter in which the
user specifies the reason why money is being spent or received (Figure
A.2). Once a reason is specified, a prompter appears in which to specify
the amount of money (Figure A.3). The appropriate bar chart is then
updated (Figure A.4). If the reason given is new (Figures A.5, A.6, and
A.7), the bar chart is reorganized to display the new bar. The view is
created as a standard system view so that the blue button menu is
available (Figure A.8).

This example is given to you as another sample of how to use the
classes View and Controller that are provided in the Smalltalk-80 system
as basic building blocks with which to construct interactive graphical
interfaces. It is unlike the examples in Chapter 15 in that a different
approach to creating the yellow button menu is used. The format for
presentation is that of a class implementation description as introduced
in the book Smalitalk-80: The Language and its Implementation. The
example makes use of prompters (instances of the class FillinTheBlank).

The tirst class, FinancialHistory, was described in Chapters 17, 18, and
19. This version of the class adds access to the instance variable
incomes as well as expenditures. Note the addition of the changed mes-
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Figure A.1

Figure A.2
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sages to receive:from: and spend:for: to notify any objects dependent on
these variables that there was a change.

class name FinancialHistory

superclass Object

instance variable names " cashOnHand incomes expenditures *
category ’ Financial Tools”’

class methods
instance creation

initialBalance: amount
" Create a FinancialHistory with amount as the initial balance. ”

Tsuper new setlinitialBalance: amount
new
" Create a FinancialHistory with O as the initial balance. ”

Tsuper new setlnitialBalance: 0

instance methods
transactions

receive: amount from: source
" Receive amount of money from source, and increment cash on hand
by this amount. ”

incomes at: source
put: (self totalReceivedFrom: source) + amount.
cashOnHand — cashOnHand + amount.
incomes changed
spend: amount for: reason
" Spend amount of money for reason and decrement cash on hand by
this amount. ”

expenditures at: reason

put: (self totalSpentFor: reason) + amount.
cashOnHand ~ cashOnHand - amount.
expenditures changed

inquiries
cashOnHand
" Answer the current balance? ”

tcashOnHand

expenditures
” Answer the Dictionary of expenditures.
Texpenditures
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incomes
" Answer the Dictionary of incomes.

tincomes
totalReceivedFrom: source
” Answer the total amount of money received from source. ”

(incomes includesKey: source)
ifTrue: [Tincomes at: source]
ifFalse: [10]
totalSpentFor: reason
" Answer the total amount of money spent for reason. ”

(expenditures includesKey: reason)
ifTrue: [Texpenditures at: reason]
ifFalse: [10]

private

setinitialBalance: amount
" Initialize the instance variables. ”

cashOnHand ~ amount.
incomes — Dictionary new.
expenditures — Dictionary new

You can create an instance of FinancialHistory, and spend and receive
money, by evaluating the following expressions.

Smalltalk at: #HouseholdFinances put: nil.
HouseholdFinances — FinancialHistory initialBalance: 1560.
HouseholdFinances spend: 700 for: “rent’.
HouseholdFinances spend: 78.53 for: ' food " .
HouseholdFinances receive: 820 from: ‘pay ‘.
HouseholdFinances receive: 22.15 from: ’interest”’ .
HouseholdFinances spend: 135.65 for: ’ utilities " .
HouseholdFinances spend: 146.14 for: ' food’.

In the above expressions, HouseholdFinances is created as a global vari-
able. Then the instance of the class FinancialHistory is created and sev-
eral messages are sent to it. At this point, if we were to view the
incomes and expenditures of HouseholdFinances as two bar charts, we
would see the image shown in Figure A.1.

The next step is to create a special bar-chart viewing mechanism for
a Dictionary. Class BarChartView has no variables declared.
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class name BarChartView
superclass View
category ‘Financial Tools ’

instance methods
accessing

barFrame
” Answer the area available for the bars. The response to insetDisplayBox
is implemented in the superclass View. ”

tself insetDisplayBox insetBy: (50 @ 10 corner: 10 @ 50)

labelCount
” Answer the number of labels needed. Although this is specified as a
constant, it should probably be an instance variable.

15

maximumValue
" Answer the maximum value on the y-axis. The message model, whose
response must be a kind of Dictionary, is implemented in the superclass
View. ”

| total |
total «
self model values
inject: 0
into: [ :sum :value | sum + value].
f(total / self labelCount roundTo: self units) * self labelCount
numberOfColumns
”” Answer the number of bars needed in the chart. ”

Tself model size
positionFor: value
” Answer the relative position within the chart for value. ”

Tself barFrame height = value / self maximumValue

units
" Answer the unit increment of values used to compute the ticks on the
y-axis. Although this is a constant, it probably should be an instance vari-
able.”

1100

displaying

displayView
" Display the x- and y-axis labels and then the bars. This message is
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sent from View’s implementation of the message display, in which the
View requests display of each of its subparts. ”

self displayXLabels.
self displayYLabels.
self displayBars
displayXLabels
| corner |
corner « self barFrame bottomLeft.
self model keys do:
[ key|
key displayAt:
corner + (self barFrame width - 20 /
(self numberOfColumns * 2) @20)
- (key asDisplayText boundingBox extent / 2).
corner «
corner + ((self barFrame width / self numberOfColumns) @ 0)}
displayYLabels
| count label increment |
count « self labelCount.
increment « self maximumValue / count.
label « O.
count timesRepeat:
[tabel printString displayAt:
(self barFrame bottomLeft
- (35 @ ((self positionFor: label)+7))).
label « label + increment}
displayBars
| height bar corner |
corner « self barFrame bottomLeft.
self model keys do:
[ key |
height « self positionFor: (self model at: key).
bar ~
corner - (0 @ height) extent:
(self barFrame width / self numberOfColumns - 10)
@ height.
Display black: bar.
Display fill: (bar insetBy: 2@2) mask: Form darkGray.
corner «
corner + ((self barFrame width / self numberOfColumns) @ 0)]
update: aParameter
" Some values have changed, so update the view.”

self display
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You can try out the bar chart viewing mechanism on any Dictionary
with numeric values whose keys are instances of String or Text. In par-
ticular, try the following expressions in order to see the bar chart for
the HouseholdFinances expenditures.

| aBarChartView |

aBarChartView ~ BarChartView new.

aBarChartView model: HouseholdFinances expenditures.
aBarChartView window: Rectangle fromUser.
aBarChartView insideColor: Form white.

aBarChartView borderWidth: 2.

aBarChartView display

The third statement asks you to specify the screen area in which the
bar chart will be displayed. The expression Rectangle fromUser means
that you are to designate a rectangular area. Make it large enough to
accommodate the text for all the keys in the Dictionary, HouseHold-
Finances expenditures.

The definition of a BarChart is faulty in several ways. First, the units
are designated as 100. If all the values of the Dictionary are less than
100, then an error (division by zero) will occur when you try to display
the bar chart. Second, the number of labels (labelCount) is specified as 5,
true in our example, but probably not all the time. You can improve
the class description by parameterizing these values. To see the prob-
lem, try the following expressions.

| aDict aBarChartView |

aDict — Dictionary new.

aDict at: “ 1’ put: 10.

aDict at: ' 2’ put: 20.

aDict at: * 3’ put: 30.

aDict at: “ 4’ put: 40.

aDict at: ' 57 put: 50.

aDict at: ' 6 put: 60.

aBarChartView — BarChartView new.
aBarChartView model: aDict.
aBarChartView window: Rectangle fromUser.
aBarChartView insideColor: Form white.
aBarChartView borderWidth: 2.
aBarChartView display

The next step is to create a viewing mechanism for FinancialHistory that
groups together the bar charts for incomes and expenditures within a
single view. Class FinancialHistoryView specifies a view that consists of
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two views, the bar charts. It is a subclass of View, and adds no new vari-
ables.

class name FinancialHistoryView
superclass ) View
category “Financial Tools”

class methods
instance creation

open: aFHModel
" Create a standard system view of the FinancialHistory, aFHModel, that
consists of two bar charts, one for expenditures and one for income. ”

| aFHView aBCView topView |
" First create the top view that is a standard system view and provides
the blue button menu for moving, framing, collapsing, and closing the
view. ”

topView ~ StandardSystemView new.

topView model: aFHModel.

topView borderWidth: 2.

topView insideColor: Form lightGray.

topView label: ’ Financial History * .

" Create the FinancialHistoryView and make it fill the top view.
aFHView  self new model: aFHModel.
topView addSubView: aFHView.

”Create the bar chart of expenditures and place it inside the
FinancialHistoryView. Its interior should be white, its border 2 pixels wide,
and it should have no user interaction independent of the one provided
for FinancialHistoryView. ”

aBCView — BarChartView new model: aFHModel expenditures.

aBCView window: (10@ 10 extent: 35@35).

aBCView insideColor: Form white.

aBCView borderWidth: 2.

aBCView controller: NoController new.

aFHView addSubView: aBCView.

” Create the bar chart of incomes similar to that of the one for expendi-
tures.”

aBCView — BarChartView new model: aFHModel incomes.

aBCView window: (55@ 10 extent: 35@35).

aBCView insideColor: Form white.

aBCView borderWidth: 2.

aBCView controller: NoController new.

aFHView addSubView: aBCView.
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" Standard system views have standard system controllers that respond
to the message open by asking the user to designate the rectangular
area in which the view will be displayed. ”

topView controller open

instance methods

controller access

defaultControllerClass
” Answer the name of the class that provides the usual user interaction
for this class.”
TFinancialHistoryController

Note that the last method, defaultControllerClass, specifies that the user
interaction for a FinancialHistoryView is handled by a FinancialHistory-
Controller. You will not be able to add this method to the system until
you declare the class FinancialHistoryController, as follows. A Mouse-
MenuController is a system controller that provides the mechanisms for
storing and retrieving pop-up menus. FinancialHistoryController is like
this class except it provides a particular yellow button menu for items
spend and receive. When these items are chosen, the corresponding
messages, spend and receive, will be sent to the FinancialHistory-

Controller.
class name FinancialHistoryController
superclass MouseMenuController
class variable names " FHYellowButtonMenu
FHYellowButtonMessages ’
category "Financial Tools’

class methods
class initialization

initialize
" Specify the yellow button menu items and actions.

FHYellowButtonMessages ~ #(spend receive).
FHYellowButtonMenu -
PopUpMenu
labels:
" spend
receive ’



497
Financial History Views and Controllers

instance methods
initialize-release

initialize
" Make certain that the instance knows about the menu items.

super initialize.
self initializeYellowButtonMenu

menu messages

receive
” Ask what amount is being received for what reason, and then update
the FinancialHistory accordingly. Use the prompter, a FillinTheBlank, to
obtain the needed information. (Note that comma is the String concatena-
tion operator. Also note that no special care is being taken to make sure
that the number is a positive one—perhaps you might want to add this
condition.) ”

| spendOn amount |

spendOn ~ FillinTheBlank request: “ Receive from what? " .

spendOn isEmpty ifTrue: [1self].

amount — FillinTheBlank request: * How much from ’, spendOn,” 7.
amount isEmpty ifTrue: {1self].

amount — Number readFrom: (ReadStream on: amount).

model receive: amount from: spendOn

spend
” Ask what amount is being spent for what reason, and then update the
FinancialHistory accordingly. Use the prompter, a FillinTheBlank, to obtain
the needed information. (Note that comma is the String concatenation
operator. Also note that no special care is being taken to make sure that
the number is a positive one—perhaps you might want to add this condi-
tion.). ”

| spendOn amount |

spendOn — FillinTheBlank request: ' Spend for what? " .

spendOn isEmpty ifTrue: [1self].

amount « FillinTheBlank request: * How much for *, spendOn, ' ?".
amount isEmpty ifTrue: [1self].

amount — Number readFrom: (ReadStream on: amount).

model spend: amount for: spendOn
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control defaults

isControlActive
" sensor, declared as an instance variable in the superclass Controller, is
an instance of InputSensor. It can determine the cursor location, and
whether mouse buttons or keys on the keyboard are pressed. ”

tsuper isControlActive & sensor blueButtonPressed not
private

initializeYellowButtonMenu
” yellowButtonMenu:yeliowButtonMessages: is specified in the superclass
MouseMenuController; the response is to create the correct menu image
and corresponding messages.

self yellowButtonMenu: FHYellowButtonMenu
yellowButtonMessages: FHYellowButtonMessages

After defining the class FinancialHistoryController, remember to define
the message defaultControllerClass in FinancialHistoryView.

To initialize the menus before trying to use the class, you evaluate
the expression

FinancialHistoryController initialize
You can then evaluate
FinancialHistoryView open: HouseholdFinances

in order to try out the user interface as shown in the figures.

These classes are offered as initial ideas with which you can play.
There are several modifications to try. Make certain that only the part
of the view that needs to redisplay does whenever there is a change.
Try to change the user interface to the bar chart so that you can point
to a bar and “drag” it up in order to change the value in the Dictionary
(that is, instead of providing NoController as the user interface to a
BarChartView, create a new controller that handles the user red button
actions). Be careful that the scale on the axis of the chart is appropriate
for such action. Try to create viewing mechanisms that display pie
charts or graphs instead of bar charts. Make a view in which the expen-
ditures or incomes are shown as both graphs and bar charts, and make
certain that both views update correctly when the Dictionary changes.



Appendix 2

Smalltalk-80 Software
Development Do’s and
Don’ts

As a software engineer at Xerox Special Information Systems (XSIS), I
am responsible for the ongoing support of the Xerox 1100 Scientific In-
formation Processor Smalltalk-80 System. I participate in the develop-
ment of Smalltalk-80 virtual machine implementations and virtual
image releases. In the past, as a member of the Publishing Systems De-
partment, I developed an experimental interactive page make-up editor
with the Smalltalk-76 programming environment (precursor to the
Smalltalk-80 system). I also observed and supported the development of
two major applications with the Smalltalk-80 system at XSIS. As a re-
sult of these experiences, I would like to share with you several impor-
tant “do’s and don’ts” for Smalltalk-80 software development.

(O] First and foremost: Do read the documentation. Perhaps this state-
ment should be printed on the cover, or even emblazoned on your ma-
chine, rather than located at the end of a book that you have probably
just finished reading! Early Smalltalk-76 and Smalltalk-80 development
projects at XSIS began with seasoned software engineers who had no
prior experience with Smalltalk programming, nor did they have off-
line documentation. Their success in the beginning should be credited
to their programming background, but also to the user support provided
in the Smalltalk-80 environment. However, several system features and
techniques that would have simplified their development efforts were
not discovered until well into the projects, when early versions of this
book became available. Change management, system tracing, and per-
formance analysis were several useful tools that they had not discov-
ered on their own.
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(] Before embarking on your first Smalltalk-80 development project: Do
understand the basic language concepts. The basic language concepts
are outlined in Chapter 5 of this book and summarized in Section 5.5.
This recommendation may seem obvious, but it is so easy to develop
software by copying and editing existing system code. Often the new
programmer, anxious to use the system, starts programming before
learning about the object and message-sending metaphor of the
Smalltalk-80 language.

[[] Whether your development team consists of one person, or many: Do
understand and use the change manager. The change manager is one
of the most important tools for software development in the
Smalltalk-80 environment. It is described in Section 23.2 “The System
Change Set” and Section 23.3 “The System Audit Trail.” This facility
tracks and helps you to maintain all changes you have made to the sys-
tem. It allows you to selectively browse them, remove them, incorporate
them into another version of the system, check for conflicts, and pre-
pare the changes for release to other members of the development team
or to end users. Should a system crash occur, the change manager can
recover all changes since the system’s state was last saved.

[] At the outset of a project involving two or more programmers: Do as-
sign a member of the team to be the version manager. Refer to Section
23.5 “Version Management” to learn about the kinds of tools the ver-
sion manager might create. The responsibilities of the version manager
consist of collecting and cataloging code files submitted by all members
of the team, periodically building a new system image incorporating all
submitted code files, and releasing the image for use by the team. The
version manager stores the current release and all code files for that re-
lease in a central place, allowing team members read access, and
disallowing write access for anyone except the version manager. Much
of this process can be automated.

[] In the course of software development: Do not modify system classes
when subclassing is possible. It is more desirable to subclass an
existing system class, using multiple inheritance when appropriate,
rather than to modify system class definitions and behavior. There are
two reasons for this. The first relates to managing changes. It is more
difficult to track changes to system classes than it is to track changes
that are concentrated in a single, user-defined subclass of a system
class. The second reason involves compatibility with new system re-
leases. It is more difficult to incorporate your software into a new ver-
sion of the Smalltalk-80 image if your system changes conflict with
changes in the new version, that are needed to improve the basic sys-
tem rather than a specific application. There are indeed cases when it
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is appropriate to change system classes, but it is important to under-
stand the potential impact before doing so.

] Do browse the system to find existing features that can be exploited
in your applications. Refer to Part Two of this book “How to Find In-
formation in the System.” Unlike traditional programming, about 90%
of Smalltalk-80 programming typically consists of making relatively
small modifications and enhancements to existing code. The program-
mer searches the system for classes and methods that demonstrate be-
havior similar to the desired functionality of the new application, and
then extends the behavior through the mechanism of subclassing or
copying and editing. Graphical interactive applications are created by
extending the existing hierarchy of classes that support viewing and
controlling behaviors.

[J Do not be at the mercy of the system; if you do not like something,
change it. Several XSIS customers comment about various details of
the system that they would prefer to have changed. Examples are the
size of the system font or the functionality of a particular system view
or the way a particular method is written. My response to these com-
ments is to remind the customer that the system is designed so that
they can easily and freely change it. This concept is a new one to many
people because traditional programming environments carefully protect
system code from modification. The Smalltalk-80 environment treats
system code and user code alike. Mold the system into an environment
that suits your needs. The researchers designed the system so that they
could experiment with creating new systems; the changeability of all of
the system parts is a necessary attribute of this research. The easy
changeability of system code, of course, means that you can make
changes that crash the system. Therefore, make certain you have saved
your work before trying something that changes system code that you
might not fully understand. For creating applications that can not be
changed by the end user, you might want to try mechanisms for pro-
tecting the code—for example, hiding the existence of certain classes
from your users.

[] Do share your creative “goodies” with a friend. Your creativity will
inevitably result in novel yet natural extensions to the environment.
Michael Malcolm, an XSIS software engineer, did not like the way text
selection was handled originally, so he cleverly enhanced the old tech-
nique and shared it with other Xerox Smalltalk-80 programmers. It was
such a useful extension to the system that it was incorporated into all
subsequent releases. This “goodie” became part of the system because
he packaged it so that other programmers could easily file it into their
images for experimentation, and because he announced its existence
over the Xerox electronic network to ensure its broad availability.
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The Smalltalk-80 environment provides such a rich set of interactive
software development tools that the programmer’s time shifts from
finding the path of least resistance through a complex web of system
utilities to actually writing code. With this system, my belief that pro-
gramming is an art is at last fulfilled.

[] And finally: Do have fun!
Prepared by

Evelyn Van Orden
Xerox Special Information Systems
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Expression in System Workspace Explanation and Reference

Create File System This is the code needed to initialize a
file system when the Smalltalk-80
system is first installed. The example
is for the Xerox Alto file system.

Disk — AltoFileDirectory new The global variable Disk references
the file directory.

SourceFiles — Array new: 2 The global variable SourceFiles
references the sources and changes
files. See Section 22.4.

SourceFiles at: 1 put: (FileStream The first element of SourceFiles is a
oldFileNamed: ‘Smalltalk-80.sources’) FileStream on the sources file. See
Sections 1.2 and 22.4.

SourceFiles at: 2 put: (FileStream The second element of SourceFiles is
oldFileNamed: ‘Smalltalk-80.changes’) a FileStream on the changes file. See
Sections 1.2 and 22.4.

(SourceFiles at: 1) readOnly The sources file should be read-only.
The system VM-writer is used to
update the sources file. See Section
23.4.
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SourceFiles — Disk «~ nil

Files

(FileStream oldFileNamed:
fileName.st’) filein

(FileStream fileNamed: ‘fileName.st")
fileOutChanges

(FileStream fileNamed: ‘fileName.st’)
edit

Changes

Smalitalk noChanges

(FileStream fileNamed: ‘fileName.st’)
fileOutChangesFor: Stream

Stream removeFromChanges

Smalitalk browseChangedMessages

Smalitalk changes asSortedCollection

When these variables are nil, it is
assumed that no sources can be
accessed so that the decompiler
should be used when browsing class
descriptions. In addition, no changes
file (audit trail) will be maintained.
See Section 22.4.

Information about external files is
found in Chapters 22 and 23.

Read the class descriptions and
expressions stored on a file. See
Section 22.3.

The information maintained in the
system change set can be stored on a
file. See Section 23.2.

A view of the contents of a file can
be created. See Section 22.2.

While you are working in a project
(Chapter 4), a set of class and method
changes is maintained. See Section
23.2.

Initialize the set of changes. See
Section 23.2.

Changed definitions for a particular
class can be filed out. See Section
23.2.

References in the set of changes to a
particular class can be removed. See
Section 23.2.

View the current changes in a
browser. See Section 23.2.

View the current changes as a
SortedCollection. See Section 23.2.
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Inquiry

Smalltalk browseAllimplementorsOf:
#messageSelector

Smalltalk browseAllCallsOn:
# messageSelector

Collection browseAllCallsOn:
#timesRepeat:

Smalltalk browseAllCallsOn: #at:
and: #at:put:

Smalitalk browseAllCallsOn: (Smalltatk
associationAt: # Transcript)

Smalltalk browseAllCallsOn:
(TextConstants associationAt:
#Centered)

Smalltalk browseAllCallsOn: (Object
classPool associationAt:
#DependentsFields)

Smalltalk browseAllSelect: [:meth |
meth numLiterals > 40]

System Workspace Index

The system supports your making
many inquiries about the
relationships among the objects. See
Chapters 8, 9, and 10.

Like the menu item implementors in
the message-selector subview of a
browser. See Section 10.4.

Like the menu item senders in the
message-selector subview of a
browser. See Sections 10.4 and 12.2.

Like the menu item senders in the
message-selector subview of a
browser, except constrained to the
methods of a particular class. See
Section 10.4.

Like the menu item senders in the
message-selector subview of a
browser, except accesses information
about two message selectors rather
than just one. See Section 10.4.

Obtain a message-set browser that
provides access to all methods in the
system that reference a particular
literal found in Smalitalk. See Section
10.4.

Obtain a message-set browser that
provides access to all methods in the
system that reference a particular
literal found in the pool dictionary
TextConstants. See Section 10.4.

Obtain a message-set browser that
provides access to all methods in the
system that reference a particular
literal found in one of Object’s pool
dictionaries. See Section 10.4.

Obtain a message-set browser on all
methods such that, when the block is
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evaluated with the method as its
argument, the result is true. See
Section 10.4.

FileStream instanceCount Answer the number of instances of
the class that exist in the system.

FormView allinstances inspect Create an inspector on the collection
of all the instances of the class that
exist in the system. Inspectors are
presented in Chapter 8.

Undeclared inspect Create an inspector on the pool of
variables that the user tried to
reference but that were found to be
undeclared. See Section 6.1.

Dependents Access objects that have been
declared as dependents of one
another (for example, a particular
view is dependent on the object it

views).
(Object classPool at: DependentsFields is a Dictionary, a
# DependentsFields) keys class variable of Object in which

knowledge about object dependencies
is stored. It is sometimes referred to
as a “soft field.” Its keys are the
objects that have other objects
dependent on them.

(Object classPool at: This is a useful expression for
#DependentsFields) keysDo: [:each | searching for a particular kind of
(each isKindOf: TextCollector) ifTrue: object, here instances of TextCollector,
[each release]] that may have dependents. If there

are dependents, they are sent the
message release, that is, break the
dependency. This is needed to make
certain that undesired cyclic pointers
are destroyed.

Globals Names in Smalltalk other than classes
and pools.



Disk

Sensor

Display

ScheduledControliers
Transcript

Processor

SourceFiles

SystemOrganization

Pool Dictionaries

Smalltalk

AltoFilePool

FilePool

TextConstants
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A FileDirectory.

An InputSensor. See example uses in
Section 6.4 and Chapter 21.

A DisplayScreen. See example uses in
Sections 6.4 and 11.3.

A ControlManager. See Section 2.5.
A TextCollector. See Section 3.4.

This single instance of
ProcessorScheduler coordinates the
use of the physical processor by all
processes requiring service.

Array of FileStreams. See Section 22.4.

A SystemOrganizer, the basis of the
hierarchical indexing for the system
browser. See Chapter 9.

A SystemDictionary in which
reference to all global variables,
especially classes, is maintained. See
Sections 6.1 and 10.4.

A pool dictionary known to AltoFile,
AltoFileDirectory, and AltoFilePage.

A pool dictionary known to
ExternalStream, File, FileDirectory,
and FilePage.

A pool dictionary known to
ArrayedCollection, CharacterBlock,
CharacterBlockScanner,
CharacterScanner,
CompositionScanner, DisplayScanner,
DispiayText, Paragraph,
ParagraphEditor, StrikeFont,
TextLinelnterval, and TextStyle.
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Undeclared

Smalitalk removeKey: # GlobalName

Smalltalk declare: # GlobalName
from: Undeclared

Transcript show: (3-+4) printString; cr

Smalltalk frills: false

Display

DisplayScreen displayExtent:
1024 @808

DisplayScreen displayExtent:
640@480

Measurements

Smalltalk core

Smalltalk oopsLeft

Smalltalk corelLeft

A global dictionary in which to store
the names of variables the user
improperly tries to reference. See
Section 6.1.

Remove a particular entry from the
Dictionary Smalltalk.

Add a particular entry from
Undeclared to Smalltalk, effectively
declaring the variable. See Section
6.1.

Display the result of evaluating 3+4
in the System Transcript, Transcript.
See Section 3.4.

For slow machines, some of the
automatic selection that happens in
the debugger and browsers can be
turned off by evaluating this
expression.

Evaluate expressions to Display or to
DisplayScreen to change the display
area used by the system.

Make the screen 1024 dots wide by
808 dots high. See Section 6.4.

Make the screen 640 dots wide by
480 dots high. See Section 6.4.

Take some measurements of the
amount of space being used in the
system. Evaluating these expressions
typically takes a long time.

Amount of memory—number of
objects, number of words of data. See
Section 20.3.

Number of objects that can still be
created. See Section 20.3.

Amount of memory left for your
programming. See Section 20.3.
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MethodContext instanceCount

Disk freePages

Time millisecondsToRun:
[SystemOrganization printString]

MessageTally spyOn:
[Behavior compileAll]

(FileStream oldFileNamed:
‘spy.results’) edit

Change Management and Crash
Recovery

ChangelistView open

Changel.istView openOn: (ChangeList
new recoverFile: (FileStream
oldFileNamed: ' fileName.st’))

ChangelistView recover

Smalitalk recover: 5000

System Workspace Index

Instances of MethodContext hold all
the dynamic state associated with the
execution of a CompiledMethod. In
addition to their inherited state, this
includes the receiver, a method, and
temporary space in the variable part
of the context. This expression is a
way to determine the number of
interrupted executions of a method
that are known to the system.

Amount of space left on your disk for
files.

Length of time in milliseconds it
takes to evaluate the expression(s) in
the block.

Do an analysis of the performance of
the expression(s) in the block. See
Chapter 14.

Examine the file on which a
performance analysis has been
stored.

Recovering from system crashes is
discussed in Chapter 23.

Create a blank view for change
recovery. See Section 23.3.

Create a view for change recovery
from a given file. See Section 23.3.

After a crash, create a view to
browse changes since the last
snapshot. See Section 23.3.

Copy the most recent 5000 characters
to the file named ST80.recent and
open an edit window on it. See
Section 23.3.
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abort 238, 355, 358
accept
to compile 24, 26, 100-101, 164, 166, 174,
179, 200, 221, 238, 242, 244, 252, 256, 280,
284, 303, 308, 310, 320, 324, 333, 346, 364,
369, 373, 389, 392, 399, 402, 406, 416, 452
to store 37, 48, 134, 147, 156, 173-175, 180,

225-227, 233, 249, 254, 265, 268, 272, 278, 284,
303, 331, 339, 395, 439-440, 444, 448, 455, 460,
462, 471, 477

add category 173, 272

add field 156

add protocol 178, 225-227, 278, 284, 308

again 57, 58-59, 61, 179

browser 42, 43, 162, 218

cancel 37, 131, 134, 180, 282, 444

category 475

check conflicts 472, 477

check with system 472, 477

class 163, 168, 218, 278, 364, 475

class refs 175, 213, 303, 324

class var 355

class var refs 175, 211

close 20, 40, 48, 72, 132, 146, 238, 261, 379, 426,

455

collapse 48

comment 174, 249, 303, 324

continue 23

copy 58, 60-61, 179

copy name 440

correct 379

correct it 355, 356, 358, 367

cut 58, 60-62, 179

510

debug 160, 383, 388, 416

definition 174, 252, 333

display system changes

do all 471

do it 106, 107-110, 170, 179, 182, 220, 238, 258,
260, 282, 288, 354, 364, 416, 422, 471

edit all 173, 272

enter 42, 68

exit project 42, 68

explain 180, 182

file 475

file in 440, 452, 455, 471

file it in 443, 450, 468

file list 42, 439

file out 172, 173, 177, 178, 292, 373, 432-433,
451, 471

forget 471

format 179, 244

frame 47, 48

full stack 390, 392

get 443, 444

get contents

global 355

hierarchy 174, 200, 203-204

implementors 179, 199, 200, 204, 392

ingpect 146, 152, 284, 404, 422

instance 163, 168, 224, 284, 321

inst var refs 174, 211

messages 179, 201, 203, 392

move 47, 179, 264

no 20, 36, 40, 48, 126

paste 58, 61, 179

put 443, 444, 452, 455

471, 472

440, 442, 444
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106, 110, 154, 167, 179, 244, 364, 376,
386, 396, 403, 406

172, 174, 177, 178, 435

159, 379, 390, 392, 396, 409, 416, 451,

proceed as is 320, 358, 364, 369
174, 225, 230

Quit, without saving
recover last changes

156, 173, 175, 178, 179, 201, 227, 230,
272, 442, 479

178, 175, 178, 227, 254, 272, 442, 446

restore display 42, 138, 170, 238

Menu Command Index

save 24, 43, 460

Save, then quit 23, 24, 462
selector 475

send 392, 416, 417, 426
senders 178, 196, 200, 204, 392
show category 474

show file 474

spawn 172, 174, 178, 180, 187-191
spawn all 471

spawn hierarchy 174, 192-193
spawn it 472

step 392, 416-428

system transcript 43, 65, 68, 204
system workspace 43, 44

temp 355, 362

type 475

undeclared 355

under 47

undo 58, 62, 175, 179

update 173, 270

workspace 16, 35, 43, 68, 244
yes 20, 36, 40, 48, 72, 126, 173, 360, 367, 379
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Abelson, Hal 138
ActionMenu 301, 315, 333, 338, 346

activation stack 386
argument name 102
array 84, 103, 148-150, 218, 224-233, 237, 243,
274
assignment 89, 91, 103
audit trail = 467-468, 477
binary message expression
see message, binary
Bit Editor 31, 49 123, 131-139
block 87, 90, 91-92, 103, 208
argument 90-91, 103
BlockContext 384
see also block
Boolean 91, 192, 313, 321, 325, 384
boot button 14
breakpoints  402-408, 416
browser 32, 35, 42, 49, 52, 99-101, 161-193,
218-244, 249, 252, 274, 381
see also Menu Command spawn;
message-set browser;
Project Browser;
Protocol Browser
Browser 167
button 11, 12
see also standard system view
blue 20, 26, 47
red 16, 20, 23, 26, 34, 52, 122-124, 133, 474
yellow 16, 18, 22, 24, 26, 40
caret 52, 66
see also text, selection
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cascaded message expression
see message, cascaded
categories 100-101, 162-169, 173
class 268-272, 274
message 174, 178, 179, 225-233, 278-280
ChangeListView 158, 409, 472
changes 68, 101-102
see also file, changes
change set 462-463, 467
classes 98
Change-Management Browser 467-477
Change-Set Browser 465-467, 472
character 80-84, 148-150, 384
Checker 479
class 77-79, 102
see also browser; categories, class;
class editing; variable, class

abstract 203-204

definition 252

description 93-95, 100
hierarchy 162, 164, 174, 176

name 173-175, 254-260

obsolete 479

references 175

template 100, 274-278
class browser 188

see also browser

class editing
adding new methods 233-248
adding protocol 224-232
categories 268-272
creating new class 274-278
modifying comments 249-250
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class editing (cont.)

modifying existing methods 218-223
renaming
see renaming
variable declarations 260-268
class hierarchy browser 192-193

see also browser; hierarchy
click 12, 13, 26, 258, 261
see also button; text, selection

double 12, 26, 53-56
single 52
CodeView 301, 306-310, 315, 316, 323, 325, 329,
337
Callection 192, 203, 384
Commander 279-293
commands
See menu
comments 85, 162, 166, 174, 196, 203, 249-250
compactor 31
compilation 98-101, 116, 221, 393

see also Menu Command accept
complimenting 32
see also highlighting
confirmer 20, 27, 31, 36, 37, 40, 48, 49, 72, 173,
175, 178, 230, 356, 360, 367, 379
conflict analysis 471-472, 477
control keys
see text editor
control manager
control structures 91-92, 372
conditional selection 61, 91
conditional repetition 91
Controller 98

7, 27, 46-47, 413

cursor 4, 23, 27, 30-31, 34, 39, 40, 49, 108
crossHair 133
eyeglasses 134, 444
execute 26, 108, 261
hourglass 26, 108, 444
writing pen 444, 452
Cursor 31, 32, 134, 137, 221, 267

data structures 95-96

debugger 160, 383, 386-400, 416, 450-451, 455
debugging 65, 107, 147, 385-400

see also debugger; inspector; notifier
decompilation 98, 458
delimiters

see text editor
Dictionary 156-157

diSessa, Andrea: 138

Display 114-116, 237-240, 261

display screen 2, 4, 7-10, 15, 122-126
see also graphics

Display Object 136, 261

DisplayScreen 114-115

Subject Index

documentation 111, 141-142, 162, 168, 481
see also browser; categories;
comments; examples; explanations;
menu; spelling correction;
System Workspace; templates

draw through 52, 66
see also text, selection
editing

class descriptions
see class editing
pictures
see Bit Editor; Form Editor
programs
see class editing
text
see text editor
error handler 411-414
see also debugger; notifier
escape key 110
see also text, selection
examples
in the book
see Commander;
FinancialHistory;
Project Browser;
Protocol Browser
in the system 168-171, 218-220
execution interrupt 101-102, 116, 159-160,
401-414
evaluation within context of
notification of 375-384
explanations 180, 182-186
expression 80, 103
see also block; variable; message
evaluation 18, 105-117, 452
see also Menu Command do it
and print it
file 4, 14-15, 96, 102, 126, 172, 431-458
changes 14, 24, 26, 27, 100, 457-458,
467-468
see also changes
command 24
condensing sources and changes 480
formats 435-436
see also retrieving information;
saving information
image 14, 24, 26, 27, 464, 477-478
see also snapshot
remove 442

396-400

rename 442, 446-448
run 14, 24
sources 14, 27, 100, 256, 457-458

see also SourceFiles
file list browser 42, 49, 321, 439-449, 451
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FileStream 293, 436, 439, 448, 450, 465

FilllnTheBlank 344

filters 474-475

FinancialHistory 364-388, 402, 406, 451, 463-464,
472

flashing 20, 26, 30, 34, 37, 49

font 61-63
see also text
Form 31, 120-123, 126-127, 131-135, 139,
220-223, 237, 240, 261, 422-424

opaque 135, 139
Form Editor 31, 49, 120-131
formatting 179, 244

global variables
see variable, global
graphics
see Bit Editor; Form;
Form Editor; user interface;
view
gridding 124-130
see also Form Editor
hardware systems 4-6, 100
hierarchy
see class, hierarchy;
Class Hierarchy Browser;
Protocol Browser;
Menu Command hierarchy and
spawn hierarchy
highlighting 12, 30
text 32, 52, 57
see also text, selection
identifier
see selector; variable, name
image file
see file, image
inspector 107-108, 144-158, 261-266, 282,
284-288, 355, 376, 386, 390, 403
see also debugger
for dictionaries
instance 77-79, 102
variable
see variable, instance
interface 76-77, 102-103
see also user interface
interrupt
system control-c 62, 159-160
keyboard 4, 7, 122-123, 134-135
keys 7
keyword message expression
see also message, keyword
Krasner, Glenn 435
literal 80, 87, 103, 208
Masinter, L. 354

156-157, 406

6, 103

menu 2,13, 18, 27, 49
cascaded 64
commands 104
fixed 35, 36, 163

iconic 120-123, 139
list 36, 37, 163
locked 37

pop-up 35, 36, 40, 201
selection 12, 36, 122
system

see System Menu
message 1, 27, 76, 102, 162
argument 103
binary 86-88, 103
cascaded 89, 103
expression 85-89
implementors
see Menu Command implementors
keyword 86-88, 103
pattern 102
protocol
see interface
receiver
see receiver
selector
see selector
senders
see Menu Command senders
unary 86-88, 104
Message Browser 190-191
see also browser
Message Category Browser
see also browser
message-send 107, 116, 376, 388-390, 409,
418-420
message-set browser
256, 260, 392, 465
MessageTally 296
metaclass 94-95
method 1, 27, 76, 92-93, 101, 102, 196
see also message-set browsr
literals 208
primitive 103
template 101, 233, 280
value of 92
mouse 4,11, 27, 52
see also buttons
images 12, 13
nil 109, 116, 301, 355, 396, 479
notifier 159-160, 238, 252, 261, 376, 383,
386-388, 402, 404, 409, 411, 416
number 81
object 1, 27, 76-80, 103

189-190

157, 175, 178-179, 196-213,
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Object
436
object-oriented programming 1
OrderedColiection 208, 204, 240-241, 310, 326,479
Papert, Seymour 138
paragraph
see text; text editor
parsing 88
pattern match 439, 446
Pen 136-139, 164, 175-176, 180, 218-223, 354,
360, 416-424
see also Commander
performance 296-297
Point 144, 146, 360
pointing device
See mouse
pool variable
see variable, pool
PopUpMenu 346
see also menu, pop-up
press 12, 26
see also button
printing 172, 406, 436
see also Menu Command print out
program editor
see browser
programming environment 76, 99-102, 354
project 2, 32, 42, 49, 67-73, 463
Project 337-344
Project Browser 73, 322-339, 342-346
prompter 24-27, 41, 49, 126, 173, 175, 178, 179,
225-227, 254, 265, 278, 344, 446-448, 460-462, 471,
477
see also FillinTheBlank
scheduled 41
unscheduled 41
protocol
see categories, message; interface
Protocol Browser 189, 300-322
pseudo-variable 95
see also self; super
Putz, Steve 477, 480
quitting
see stopping procedures
receiver 85-86, 103
context of 394-395
recovery 175, 468
see also changes;
Change Management browser;
snapshot
Rectangle
rectangle designation
180

95, 156, 192, 301, 310, 319, 321, 323, 388,

109-110, 114, 144-145, 151-155, 237, 249
16, 34, 123-124, 133, 146,

Subject Index

release 12, 26
see also buttons
renaming
see also Menu Command rename
class name 174-175, 254-260
message selector 200-201
retrieving information
see also recovery
pictures 126

programs 376, 442, 450-457, 465
text 442, 443
run file

see file, run
running out of space 409-411
runtime errors 375-384
saving information 24, 43, 373, 411
see also snapshot
pictures 126, 132
programs 172-174, 177-178, 292-293,
432-435
system changes
system state
see snapshot
ScreenController 346, 348
scroll bar 11, 27, 37-40, 46, 108
scrolling 38-40
see also scroll bar
for selection 56
selection
see menu, selection; text, selection;
view, selection
SelectionlnListView 301, 306-310, 316, 323, 325
selector 85-86, 103, 201
self 95, 104, 116, 145, 147, 282, 367, 394

462-465

Sensor 115-117, 261, 422
SequenceableCollection 204, 218, 240-244
Set 203

side comments 4
single-step execution
see also debugging
Smalltalk 94, 108-110, 117, 136, 156, 206-208,
260, 296-297, 355, 411, 463-465, 480

392, 415-428

snapshot 23, 26, 411, 460-462, 467-468
SourceFiles 458, 460
sources

see file, sources
spawning 180
see also Menu Command spawn
spelling correction 107, 353-362, 367, 381
spy 296-297
standard system view 7,28, 32,37,46,127,133,439
blue button menu 47-48
StandardSystemController 307
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Subject Index

StandardSystemView 301, 306-309, 337
start up procedures 13, 457-458

static checks 479

stopping procedures 22, 43

StrikeFont 62
see also font
String 83, 241, 244, 310, 329, 339, 396
subclass 78, 95, 103, 256
see also class
subview 7,27
super 95, 104, 156
superclass 95, 103
see also class

specifying name of 252-254

symbol 83, 104
syntax errors 101, 106-107, 238, 363-374,
450-457
syntax error view 451-457
system
classes 95-99, 103
image 478-479

see also file, image
sources 142
System Browser
see browser
System Category Browser 187
see also browser
System Menu 37, 40-43, 65, 346-349
System Transcript 32, 43, 49, 65, 196, 199, 204,
252, 256, 266, 355, 392, 406, 412-414, 450, 466, 480
System Workspace 32, 43, 45, 49, 111-112, 117,
206, 260, 411, 450
SystemDictionary
see Smalltalk
SystemTracer 99, 478-479
Teitelman, W. 354
templates 100-101, 106, 111, 162-166, 233, 279
see also System Workspace
temporary variable
see variable, temporary

testing 244, 282, 292

see also debugger; inspector
text

buffer 60

copy 52, 57-58, 60-61

delete 52, 57-59

font 52

insert 57-58

move 60-61

paste 58

replace 52, 57-58

search 59, 61

selection 18, 30, 52-58, 63, 66, 159-160
Text 329

text collector 65
see also System Transcript
text editor 6, 51-66, 163, 179
see also text
buffer 58
commands 57-64, 179-180
control keys 61
delimiters 54, 63-64
TextStyle 62-63
see also font; text editor, control keys
TextView 316
transcript
see System Transcript
Transcript 65, 112, 117, 406
typing 46
see also keyboard; keys; text editor
unary message expression
see message, unary
Undeclared . 110, 355
UndefinedObject 355
user interface 1, 76, 158, 300-301
classes 98, 158
components 15
user interrupts 409-410
variable
see also class definition; inspector

class 94, 102, 175, 266-267, 355

global 65, 68, 93-94, 102, 109, 111, 355
instance 94, 102, 174, 260-266

name 85, 104

pooled 94, 103, 267-268

pseudo-variable 104, 372

references 211

temporary 92-94, 103, 220, 354, 355, 426
undeclared 107, 110, 252
version management 480-483

view 2,7, 11, 37, 48, 68, 337
see also browser; inspector
active 11, 28, 45
close 20
collapsed 7, 28
deselection 45
inactive 32, 45
overlapping 47
selection 30, 32, 45
View 98, 136, 158, 307
visual cues 2, 37
window
see view
workspace 16, 18-21, 32, 34, 36, 43, 45, 46, 52,
106, 261, 292, 354, 376, 409
see also System Transcript;
System Workspace
Xerox 14, 23-24, 154, 172-174, 177, 432







Halt encountered,

UndefinedObject{Object)>>halt
UndefinedObject»>Dalt
Compiler>»evaluateintomnotifying:ifFail:
CodeCantroller>>dalt

CodeController{ TextController)>>yellowButtonActivity

See Chapters 18 and 20

User Interrupt

NotifiervView(StandardSystemvyiew)}>>containsP
MNotifierController{Cantrolier)>>viewHasCursor
NotifierController{MouseMenuController):»contr

align: aPoint1 with: aPoint2

"Answer a new Quadrangle translated by
aPaint2 - aPaint1.”

+ Guadrangle
region: {super translateBy: aPoint2 -
aPoint 1)
border'Width: barderwidth
borderColor: borderCaolar
insideColaor: insideCaolar

See Chapters 19 and 21

el D@0 corner:

"o.i"lgm g9o@20
corne

borde
borde

Svntax Erro

"Answer the message
selector for changing the
displaved text"

| newSelactor |

newSelactor «
Expression expected -)>+

selectedClass compile:
aText

See Section 22.3

Quadrangle
O®@0 corper: 92@20

arigin

corner
borderw
borderCy
insidchj

See Chapter 8




st80.recent.

‘instance creation’
openn: aBrowser withController:
aController

"aController may contain
- e file- changes that haven’t already been
acceptad”

| tapWiew textViaw |

(topView < salf modef:
aBrowser label: "System Browser’
minimumSize: 200& 150)

See Section 22.2 See Section 22.2 and 23.3

Smalltalk-80.changes.

() dolt "From Smalltalk-80 of 18 April 19 ..
(instance creation) Form class byteScanLineCfwid
(instance creation) Form class readAlSFile:
{instance creation) Form class readFrom:
{converting) ByteArray runDecadeFram:
(converting) Bytedrray runEncodeOn:

show file
file | type | class

example

"Draws a spiral in gray
with a pen that is 4 pixels
wide,"
| bic |
bic « Pen new,
bic mask: Form lightGray.
bic defaulthib: 4,
bic combinationRule: Form
under,

See Section 23.2 See Section 23.3







Smalltalk-80: The Interactive Programming Environment provides an
infroduction to the user interface to the Smailitalk-80 system — a
personaql, integrated, interactive programming environment.

The book is divided into five parts. Part One introduces the user

interface to the Smalltalk-80 system. Part Two is an explanation of

the support provided for finding information about objects that

exist in the Smalitalk-80 system. Part Three provides an illustrated

description of how to explore the class descriptions availlable in

the system, and of how to use the editors for implementing new

class descriptions. Part Four presents the support available for find-

ing and correcting errors, while Part Five infroduces access to

externdl files and such system housekeeping support as crash

recovery and change management. The book is written to

encourage specific practice and exploration. A brief introduction

to the Smalitalk-80 language is also provided in order to explain

the ways in which the user interface components provide access

to the language components. For a more in-depth understanding

of the language, readers may use this book in conjunction with .
Smalitalk-80: The Language and its Implementation, by Adele !
Goldberg and David Robson (Addison-Wesley, 1983), which - y
includes reference material for the system classes. ;

Adele Goldberg is Manager of the Software Concepts Group at /
the Xerox Palo Alto Research Center (PARC), the team responsible

for the development of the Smalltalk-80 system. This is one of a

series of four books documenting the history, development, nature,

and implementation of this revolutionary programming

environment.

Other books in the Addison-Wesley Smalitalk-80 Series

Smalitalk-80: The Language and its Implementation (11371-6)

Smalitalk-80: Bits of History, Words of Advice (11669-3)

Smaiitalk-80: Creating a User Interface and Graphical Applications 1
(11370-8)
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