































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































roughObstacles: candidatesGameObject
*Determine which candidates are in the path from the start to the end point of the
receiver's next movement using a simple but fast technique.”
| roughObstacles box |
roughObstacles < ObstacleSet new.
box « boundingBox merge: self projectedBoundingBox.
{candidatesGameObject intersects: box) ifFalse: [ | roughObstacles].
candidatesGameObject addTo: roughObstacles ifTouching: box.
TroughObstacles

moveToExactObstacles: candidates
"Determine which candidates are in the path from the start to the end point of the
receiver's next movement using an exact but slower technique. We permit starting
on an obstacle.”
| onObstacles exactObstacles |
*Eliminate the obstacles we are currently on."
onObstacles « ObstacleSet new.
candidates addTo: onObstacles ifTouching: boundingBox.
candidates removeAll: onObstacles.
candidates isEmpty ifTrue: [self move. Teandidates).

exactObstacles « ObstacleSet new.
self projectedBoundingBoxesDo: [:box |

candidates addTo: exactObstacles ifTouching: box.

exactObstacles isEmpty ifFalse: [self center: box center. TexactObstacles]).
self move. TexactObstacles *none after all*

colliding

containsPoint: aPoint

"The containsPoint: method in Rectangle considers points on the bottom to be
outside.”

TboundingBox origin <= aPoint and: [aPoint <= boundingBox corner]

intersects: aRectangle
"The standard Rectangle intersects: uses < instead of <="
T(boundingBox origin max: aRectangle origin)
<= (boundingBox corner min: aRectangie corner)

spin: gameObject
“Add spin to the approaching object. Generally does nothing.”

Tself
Class BasicGameObject
class BasicGameObject
superclass GameObject
instance variables picture

instance methods
colliding

addTo: aSet if Touching: aRectangle
(self intersects: aRectangle) ifTrue: {aSet add: self]
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displaying

displayOn: aForm
“Display the picture.”
picture displayOn: aForm at: boundingBox origin

hideOn: aForm
“Restores the background of the receiver.”
underneath displayOn: aForm.
underneath < Form extent: 0@0

showOn: aForm
*Previously hidden, become visible."
"First, save the background of the object for later restoration.”
underneath « Form extent: boundingBox extent.
aForm displayOn: underneath at: 0@0 - boundingBox origin.
underneath offset: boundingBox origin.
"Second, display it."
self displayOn: aForm

Class Ball

class Ball

superclass BasicGameObject
instance variables *none”

instance methods

instance initialization

initialize

super initialize.

boundingBox « Display extent // 2 extent: 8@8
relnitialize

picture « (Form dotOfSize: self extent x) offset: 0@0

query/modification

radius
Tself extent // 2

radius: aninteger
self extent: 2*aninteger

boundingBox: aRectangle
“Make sure it's square.”
| diameter |
diameter « aRectangle width roundTo: 2.
super boundingBox: (aRectangle origin extent: diameter@diameter)

Class Brick

class Brick

superclass BasicGameObject
instance variables “none"”
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instance methods
instance initialization

initialize
*Create a reasonably sized brick."
| width |
super initialize.
width « Display extent x // 20.
boundingBox « 0@0 extent: width@{width//3)
relnitialize
*Create a black outline with a gray interior."
picture « (Form extent: boundingBox extent)} black.
{Form extent: boundingBox extent - (4@4)) gray
displayOn: picture at: 2@2 clippingBox: picture boundingBox
rule: Form over mask: nil

moving

recoilOn: aForm

"React graphically to having been bumped (default is to do nothing).”
self hideOn: aForm; superRelease

Class Paddle

class Paddle

superclass BasicGameObject
instance variables "none”

instance methods
instance initialization

initialize

“Initialize the paddle.”

super initialize.

boundingBox < 0@0 corner: (Display extent // (10@30)).

self center: (Display extent x // 2) @(Display extent y - 50)
relnitialize

“Create a black rectangle.”

picture « {Form extent: boundingBox extent) black

moving

velocity
T(Sensor cursorPoint x - self center x) @ self centery
move
*Move to the mouse location (horizontally only).”
self center: Sensor cursorPoint x @ self centery

colliding

spin: gameObject
*Add spin to the game object.”
I speed |
{speed <« self velocity x) > 0
ifTrue: [gameObject direction: gameObject direction + 10].
(speed < 0) ifTrue: {gameObject direction: gameObject direction - 10]
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Class Side

class Side
superclass BasicGameObject
instance variables “none”

instance methods
instance initialization
relnitialize

“Create a gray rectangle.”
picture « {Form extent: boundingBox extent) gray

Class CompositeGameObject

class CompositeGameObject
superclass GameObject

instance variables parts

class methods
instance creation

withAllParts: aCollection
"Constructs a composite object with the given elements as parts.*
Tself new addAllParts: aCollection; relnitialize

hierarchicallyWithAllParts: aCollection
"Constructs a composite object with the given elements hierarchically decomposed
into a binary tree of composite game objects parts.”
aCollection size <= 2 ifTrue: [ Tself withAllParts: aCollection].
Tself withAllParts: (Array
with: (self hierarchicallyWithAllParts:
(aCollection copyFrom: 1 to: aCollection size // 2))
with: (self hierarchicallyWithAllParts:
(aCollection copyFrom: aCollection size // 2 + 1 to: aCollection size)))

instance methods
instance initialization

initialize
“Initialize to no parts.”
super initialize.
parts « Set new.

relnitialize
"Recompute the bounding box for the whole as the unions of those for the parts.”
boundingBox « parts isEmpty
ifTrue: [0@0 corner: 0@0)
ifFalse: [parts
inject: (parts detect: [:part | truel) boundingBox
into: [:box :part | box merge: part boundingBox])
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part manipulation

Tparts

addPart: part
*Adds the new part to the existing collection of parts.”
parts add: part. part container: self

removePart: part
*Removes the old part from the existing collection of parts.”
parts remove: part. part container: nil

addAllParts: aCollection
*Adds the new parts to the existing collection of parts.”
parts addAll: aCollection.
parts do: [:anObject | anObject container: self]

colliding

addTo: aSet ifTouching: aRectangle
(self intersects: aRectangle) ifTrue: [
parts do: [:part | part addTo: aSet ifTouching: aRectangle]]

displaying

displayOn: aForm
*Display all its parts.®
parts do: [:part | part displayOn: aForm].

hideOn: aForm
*Hide all its parts.”
parts do: [:part | part hideOn: aForm].

showOn: aForm
*Show all its parts.”
parts do: [:part | part showOn: aForm].

Class BrickWall

class BrickWall

superclass CompositeGameObject
instance variables “none”

class methods
instance creation
with: aSampleBrick

| rowsOfBricks bricksPerRow |
rowsOfBricks ¢ 5.

bricksPerRow « (Display extent x // aSampleBrick extent x) + 1. “to handle

truncation”
Tself new

relnitializeAt: 0@50 extent: bricksPerRow@rowsOfBricks with: aSampleBrick
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instance methods
instance initialization

relnitializeAt: wallBase extent: aPoint "xBricks@yBricks" with: aSampleBrick
"Initialize a wall.”
| brickSize bricksPerRow rowsOfBricks xOffset yOffset delta start |
“Initialize the wall parameters.”
brickSize «~ aSampleBrick extent.
bricksPerRow « aPoint x.
rowsOfBricks < aPoint y.

"Create the wall out of properly positioned bricks."
self addAllParts:
((0 to: rowsOfBricks-1) collect: [:brickRow |
xOffset « brickRow odd ifTrue: [(brickSize x//2) negated] ifFalse: [0].
yOffset « brickRow*brickSize y.
delta « brickSize x@0. start « wallBase + (xOffset@yOffset) - delta.
CompositeGameObject hierarchicallyWithAllParts:
{(1 to: bricksPerRow+1) eollect: [:brickindex !
start « start + delta.
Brick new boundingBox: (start extent: brickSize}))]).

"Determine the overall wall boundaries.”
self relnitialize

Class Sides (a composite of side elements)

class Sides
superclass CompositeGameObject
instance variables “none"

instance methods
instance initialization

initialize
"Create three sides (no bottom)."
| thickness |
super initialize.
thickness « 10.
self
addPart: (Side new "left side”
boundingBox: (0@0 corner: thickness@Display extent y));
addPart: (Side new “top”
boundingBox: (0@0 corner: Display extent x@thickness));
addPart: (Side new "right side"
boundingBox: (Display extent x - thickness@0 corner: Display extent));

relnitialize.
Class ObstacleSet
class ObstacleSet
superclass Set
instance variables "none”
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instance methods
collision

addTo: anObstacleSet ifTouching: aRectangle
self do: [:aGameObject |
aGameObject addTo: anObstacleSet ifTouching: aRectangle]

pushOff: approachingObject
*A simple test is used to determine the direction in which to push off an
approaching object. Consider one of the possible four cases: that the bottom left
corner of the object has met (is inside) the receiver; e.g., a8 wall. Then we will push
it towards its center (more specifically, to the right and up; i.e., +1@-1). We do this
for all corner points and then sum up the contributions. If it is opposite to the
direction of the approaching object, we reverse its direction."
| delta box |
delta « 0@0. box « approachingObject boundingBox.
self do: [:obstacle |
{obstacle containsPoint: box origin) ifTrue: [delta « deita + {1@1)].
{obstacle containsPoint: box bottomlLeft) ifTrue: [delta « delta + (1@-1)].
(obstacle containsPoint: box topRight) ifTrue: [delta « delta + (-1@1)).
{obstacle containsPoint: box corner) ifTrue: [delta « delta + (-1@-1)]).
(delta x * approachingObject velocity x) negative
ifTrue: {approachingObject reverseXDirection).
(delta y * approachingObject velocity y) negative
ifTrue: [approachingObject reverseYDirection]

recoilOn: aForm
self do: {:obstacle | obstacie recoilOn: aForm].
spin: gameObject
*Add spin to the approaching object.”
* self do: {:obstacle | obstacle spin: gameObject]

Class GameForm

class GameForm
superclass Form
instance variables modifiedArea

instance methods
displaying

copyBits: aRectangle from: aDisplayObject at: aPoint clippingBox: clipRectangle
rule: rulelnteger mask: aForm
| newArea |
newArea « aPoint extent: aRectangle extent ,
modifiedArea < modifiedArea isNil
ifTrue: InewArea) ifFalse: [modifiedArea merge: newArea).
super copyBits: aRectangle from: aDisplayObject at: aPoint
clippingBox: clipRectangle rule: ruleinteger mask: aForm

display
modifiedArea isNil
ifTrue: (super display]

ifFalse: [self displayOn: Display at: 0@0 elippingBox: modifiedAreal.
modifiedArea « nil
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10.5 SUMMARY

This chapter has focused on the use of graphics and graphics-oriented techniques. Examples

focused on three major examples:

* A film loop facility that integrates simple animation, flicker-free displays, storage
of graphical forms on disk, and object mutation.

* A magnifying glass that illustrates mouse control, bitblt rule selection, and
techniques for displaying circular rather than rectangular forms.

* A simple video game that illustrates the evolutionary approach characterizing the
design and development of Smalltalk applications.

10.6 EXERCISES

The following exercises are intended to cause some of the material presented in this chapter
to be reviewed and elaborated upon. Not all questions have the same degree of difficulty.

1. Extend the film loop facility so that 3. Create a class of forms called
speed can be controlled with mouse CircularForm that captures the func-
buttons; e.g., speeding up with the tionality of the magnifying glass.
red button and slowing down with the Optionally, reimplement the magni-
yellow button. fying glass with this more flexible

2. Extend the magnifying glass applica- form.
tion so that magnification can be ei- 4. Generalize the CircularForm class to
ther increased or decreased while the arbitrary shape. How does this gener-
magnifier is being used. More specif- alization compare with opaque forms?
ically, during magmflcauon., .lf _the 5. Extend the video game to allow any
user types the + key, magnification . .

. . . number of balls to be in play simul-
is to be increased by 1 unit; con- . .
. taneously. Alternatively, permit a
versely, if the user types the - key, . k
KA grid of paddles to be used; i.e., what
magnification is to be decreased by .
. . appears to be a larger paddle with
1. Alternatively, use the technique roct lar hol
suggested for Problem 1. ctangular holes.
10.7 GLOSSARY

selected terminology

disk form A form variant in which the data frame rate The speed at which a film is dis-

resides in a file. played.

film loop A never ending movie in which the hot spot A point that is considered to be the

end is spliced with the beginning; i.e., a center of a picture.

circular sequence of frames repeatedly dis-
played at a fast enough rate to provide the
illusion of motion.
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magnifying glass A facility that permits a cir-
cular area under the mouse to be magnified
when the red button is down; illustrates
processing required to draw circular forms.
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object-oriented design A methodology for
software development; much more powerful
when integrated with a prototyping facil-

ity.




Class Index

SYSTEM CLASSES

Arc, 430-432, 439-440
ArithmeticValue, 246, 255
Array, 281-282
ArrayedCollection, 281-283
Association, 305-306

Bag, 353-357

Bitblt, 392-402
BlockContext (Blocks}, 214-220
Boolean, 220-223
Character, 274-275

Circle, 430-432, 439-440
Cursor, 424

Curve, 430-432, 437-438
Date, 265-273

Dictionary, 304-310
DisplayBitmap, 427
DisplayMedium, 402, 408-412
DisplayObiject, 402-408
DisplayScreen, 427-428
DisplayText, 402,
ExternalStream, 282

False, 180, 220-223
Filename, 340-342

Float, 247-260

Form, 402, 412-421
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FormBitmap, 427

Fraction, 247-260
IdentityDictionary, 304-310
ldentitySet, 353-367
InfiniteForm, 402, 421
InputSensor, 427

Integer, 247-265
InternalStream, 282
Interval, 327-329
LimitedPrecisionReal, 246
Line, 430-432, 435-436
LinearFit, 430-432, 437
LinkedList, 343, 351-353
List, 363-370

Magnitude, 245-276
MappedCollection, 324-327
Message, 210-211

Number 247-265

Object, 181-188
OpaqueForm, 392, 421-424
OrderedCollection, 343-350
Path, 402, 430-439
PeekableStream, 282

Pen, 447-451

Point, 380-392



PositionableStream, 282
Random, 275-276, 330
ReadStream, 334-340
ReadWriteStream, 334-340
Rectangle, 380-392

RunArray, 324-327
SequenceableCollection, 281-283
Set, 353-357

SortedCollection, 343, 350-351
Spline, 430-432, 438-439

DEMONSTRATION CLASSES

AbsoluteTime, 269-273
Binary Tree, 223-233
BitString, 262-265
Complex, 44-45
ConstrainedPen, 59-60
DiskForm, 464-469

GLOBAL VARIABLES

Display, 49, 427
Sensor, 427

Class Index

Stream, 329-342

String, 317-324

Symbol, 317-324
SystemDictionary, 283
Text, 317-324
TextStream, 340

Time, 265-273

True, 180, 220-223
UndefinedObject, 213-214
WriteStream, 334-340

Ellipse, 440-444
Indirection, 211-213
MagnifyingGlass, 469-485
RangedRandom, 275-276
SimpleFilmLoop, 457-462
VideoGame, 485-503

Smalitalk, 49-50
Transcript, 49,71
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Index

A

Abstract class, 60
Abstract data type, 8

Abstraction
abstract data type, 8
information hiding, 8, 23-24

representation, 24, 42-43,51-53, 181, 186-188

Animation, 408, 429-430
Anthropomorphic programming, 1
Assignment, 30

Binding
dynamic binding, 12-13, 29-30
shallow versus deep copying, 198-200, 287
static binding, 12
variable binding, 30, 184-186
Bit manipulation, 260-265
Bitblt {see Forms)

Block, 32-39, 179, 214-220
block arguments, 48
block temporaries, 48

Borders, 408-412

Browsers, 71, 99-132

kind,
category browsers, 123-124
class browsers, 123-124
class hierarchy browsers, 126-127
file-list browsers, 135-139
message browsers, 125-126
message category browsers, 124-125
message-set browsers, 127-132

_ system browsers, 101-123

using,

adding a class, 114
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adding and modifying class
comments, 115
adding class categories, 119
adding method categories, 116-118
adding methods, 118-119
determining class references, 132
determining class variable
references, 131-132
determining implementers, 128-129
determining instance variable
references, 131-132
determining global references, 132
determining senders, 127-128
finding a class, 104
finding a method, 109
getting explanations, 109-110
modifying a method, 112-114
modifying class definitions, 119-120
removing classes, categories, and
methods, 122-123
renaming classes and
categories, 121-122
viewing a class definition, 104-106
viewing methods, 107-108
viewing the class hierarchy, 106-107

C

Categories, 41
class, 119
method, 41, 116-118
Class, 10-11, 40, 43, 233-237
abstract, 60
categories, 41, 119
meta class, 233-237
subclass, 15, 51
superclass, 15, 43
Class variables, 42-43



Coercion {see converting)
Collections

characterization (overview), 281, 299-300, 330,

343, 353-354
comparing collections, 291-292
converting, 287-290, 322-323
creating collections, 286, 290, 300-304,
331-332, 343-345, 356
creating collection subclasses, 367-370
keyed classes, 284, 298-329
ordered classes, 284, 342-353
sequencing, 292-298, 310
streamable classes, 284, 329-342
unordered classes, 284, 353-3567
Colors, 408-412
Conditional expressions, 33-35
Confirmers, 79-80
Control Structures, 32-39
assignment, 30
blocks, 32-39, 179, 214-220
comparison with Pascal, 32-37
conditional expressions, 33-36
looping expressions, 35-37
return expressions, 38
user-defined, 39, 218-219, 296-298
Converting, 201-206, 248-255, 266-267,
274-275, 287-290
Copying
shallow versus deep copying, 198-200, 287
variable binding, 30, 184-186
Cursors

creating, 426
existing, 424-426

Debuggers, 148, 160-174
breakpoints, 1568
single stepping, 165-174
Differential programming, 51, 100
Double dispatching, 254-255
Dynamic binding, 12-13, 29-30

Encapsulation, 5-6

Index

Files, 282,284-285, 329-332, 340-342
filingin, 135
filing out, 133-135
printing, 136

Forms, 390, 398-421
borders and colors, 417-418
combination rules, 396-400, 417
converting, 418
creating, 400, 414-415
displaying, 416-417
halftones, 396, 417
region filling, 420-421
transforming, 418-421

Garbage collection, 32
Generality number, 250-254
Generalization, 14
Graphics
animation, 408, 429-430
characterization {overview), 402-403
cursors
creating, 426
existing, 424-426
display medium
borders and colors, 408-412
displaying, 412
displayable object
displaying, 403-407
forms and bitblt, 390, 398-400, 414-421
graphical interaction, 428-430
graphical model, 378
opaque forms, 423
paths, 432-439
pens, 447-451
points, 380-391
rectangles, 380-392
rubber-banding, 436
Graphical Applications
disk forms, 464-469
film loops, 457-469
magnifying glasses, 469-485
video games, 485-503
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H

Hashing, 200-201, 246-247

Identity versus equality, 200-201
Image

image file, 140

updating the image, 139-141
Information hiding, 8, 23-24
Inheritance, 13, 51-62

multiple, 237-239
Inspectors, 148-155, 193-195

dictionary inspectors, 152-155
Instance, 10-11, 40

Instance variables, 10, 42-43, 46-47, 182

indexed, 47, 182-183
named, 47, 182-183

K

Keyed classes, 284, 298-329

L

Literal, 24-25
collections, 286-287
introduction, 24-26
numbers, 247-248
Looping expressions, 35-37

Magnitudes
bit manipulation, 260-265

characterization (overview), 245-246

comparing, 246-247

converting, 248-255, 266-267, 274-275
creating number subclasses, 2569-260

dividing, 255-258
double dispatching, 254-255
generality number, 250-254

mathematical operations, 2568-259

truncating, 255-258

Mathematical operations, 258-259
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Menus, 75

blue button menu, 75
quit menu, 93-94

red button menu, 72-73, 78-79, 83, 85-87, 102
system menu, 75
yellow button menu, 75

Message-passing, 6, 25
Method, 6, 23, 43, 45

categories, 41, 116-118
method arguments, 48
method lookup, 563
method temporaries, 48

Messages, 7, 25-29

binary, 26
cascaded, 28-29
keyword, 26-27
priority, 28
receiver, 7,25
selector, 7, 25
unary, 25-26

Meta class, 233-237
Meta operations, 195-198

perform:, 206-208
become:, 208-210, 465-467
doesNotUnderstand:, 210-211

Mouse, 73

double clicking, 87, 95
dragging, 86, 95
selection, 70, 72

extended selection, 70
single clicking, 70, 95

Notifiers, 148, 165-160

o

Objects

coercion {see converting)
converting, 201-206, 248-2565, 266-267,
274-275, 287-290
hashing, 200-201,246-247
identity versus equality, 200-201
meta-operations, 195-198
perform:, 206-208
become:, 208-210, 465-467
doesNotUnderstand:, 210-211
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printing and storing, 201-206, 248-249,
332-333
reading, 203-206
representation, 24, 42-43, 51-53, 181, 186-188
shallow versus deep copying, 198-200, 287
Object-Oriented Terminology
arguments, 7, 25
class, 10-11, 40, 43, 233-237
abstract, 60
meta class, 233-237
dynamic binding, 12-13, 29-30
encapsulation, 5-6
garbage collection, 32
generalization, 14
inheritance, 13, 51-62
multiple, 237-239
instance, 10-11, 40
message, 7, 25-29
message-passing, 6, 25
method, 6, 23, 43, 45
method lookup, 53
object, 9, 23
overloading, 28
polymorphism, 11
protocol, 6, 23, 41
class, 41
instance, 41
receiver, 7, 25
selector, 7, 25
specialization, 14
static binding, 12
subclass, 15, 51
superclass, 15, 43
variable binding, 30, 184-186
Opaque forms, 423
creating, 423
displaying, 423
Ordered classes, 284, 342-353
Overloading, 29

P

Paths, 432-439
creating, 432, 435, 437-439
displaying, 434-435
sequencing, 433
transforming, 434

Pens, 447-451
creating, 447-448

Index

[t 3 1

scribbling and doodling, 448
turtle graphics, 449-451
Points, 380-391
arithmetic, 385-386
comparing, 386-387
converting 383, 385
creating, 380-381
polar coordinates, 388
transforming, 390-391
truncating and rounding, 387-388
Polymorphism, 11
Pool dictionaries, 43, 49
Printing and storing, 201-206, 248-249,
332-333
Private variables, 46

Programming Styles
anthropomorphic programming, 1
differential programming, 51, 100
programming by classification, 9
programming by extension, 100
programming by personification, 1
programming by simulation, 1
programming with inheritance, 13
programming with polymorphism, 11
programming with specialization and

generalization, 14

Prompters, 80
Protocol, 6, 23, 41
class, 41
instance, 41
Pseudo-variables, 50

self, 50
super, 57-58

Receiver, 7, 25

Recovery
surviving a crash, 141
Rectangles, 380-392
comparing, 387
converting 383
creating, 380-382
transforming, 390-392
truncating and rounding, 388

Return expressions, 38
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S
Selector, 7, 25
self, 50
Sequencing, 292-298, 310, 433
Shallow versus deep copying, 198-200, 287
Shared, 46, 49-50
global, 49
pool, 49-50
Specialization, 14
Streamable classes, 284, 329-342
Subclass, 15, 51
super, 57-58
Superclass, 15, 43

System files,
changes file, 140-141
image file, 140
updating the image, 139-141
sources file, 140

T

Temporary variables, 38, 46-48
method arguments, 48
method temporaries, 48
block arguments, 48
block temporaries, 48
Text editing, 85-93
cutting, copying, and pasting, 88
deleting text, 88
evaluating text, 90-91
do it, 90-91
print it, 90-91
syntax error, 91-93
inserting text, 86
repeating commands {(again), 83-90
replacing text, 87-88
selecting text, 86-87
undoing, 89-90
Transcript, 71

v
Unordered classes, 284, 353-357

v

Variables
class variables, 42-43
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w

instance variables, 10, 42-43, 46-47, 182

indexed, 47, 182-183
named, 47, 182-183
pool dictionaries, 43, 49
private, 46
pseudo-variables, 50
self, 50
super, 57-68
scope, 46-50
shared, 46, 49-50
global, 49
pool, 49-50
temporary variables, 38, 46-48
block arguments, 48
block temporaries, 48
method arguments, 48
method temporaries, 48

Window Types

browsers, 71, 99-132
kind, 101-132, 135-139
using, 104-123, 127-132
confirmers, 79-80
debuggers, 148, 160-174
breakpoints, 1568
single stepping, 165-174
inspectors, 148-155, 193-195
dictionary inspectors, 152-155
notifiers, 148, 155-160
prompters, 80
transcript, 71
workspace, 71
system workspace, 71

Window Usage

closing, 79
collapsing, 79
creating 77
framing, 79
making active, 72
moving, 79
relabelling, 80
scrolling, 81-85
selecting under, 79

Workspace, 71

system workspace, 71
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