Object Oriented Programming with

Smalltalk
by Bryce Hendrix



Disclaimer: This document is provided for educational purposes, and contains some non-
original content. If you are the author of any material included in this document and
would like it removed, please send mail to Bryce Hendrix at hendrix@engr.arizona.edu
and it will be removed immediately. Contents of this document cannot be used for
commercial usage without explicit permission from the author.



mailto:bryce.hendrix@amd.com

Lecture 1 : What is an Object?

e 2 Rules of Smalltalk

e What’s special about an Object?

e OO versus Procedural Approach to programming

NN SN

Lecture 2: Classes and Instances

e Class

11
11

e |Instance

11

e Class Hierarchy

11

Lecture 3: Messages, Methods, and Programming in Smalltalk

e Messages

13
13

e Methods

13

e  Programming in Smalltalk

14

Lecture 4: 00 Classification Techniques

e Specialization

15
15

e Abstraction

16

e Composition

17

e Factorization

18

Lecture 5: Encapsulation & Polymorphism

e Encapsulation

20
20

e Polymorphism

21

Lecture 6: OO 4-Pass Process — an Investment Manager

e Pass 1: Abstraction

22
22

e Pass 2: Abstraction

22

e Pass 3: Composition

22

e Pass 4: Factorization

22

Lecture 7: The Object Class

e Functionality of an object

27
27

e Comparison of objects

27

e Copying objects

27

e Accessing indexed variables

28

Lecture 8: Messages & Methods

e Message Expressions

30
30

e Method Lookup

30

Lecture 9: Variables and Return values

32



e Method arguments 32

e Temp variables 32

* Instance variables 32

e Class instance variables 32

e Class Variables 33

* Global Variables 33

e Return Values 33
Lecture 10: Blocks and Branching 34
* Blocks 34

¢ Class Boolean 34

¢ Branching (Control Structures) 34
Lecture 11: Reporting Errors and Debugging techniques 36
e Error Handling 36

* Message Handling 39

e Class UndefinedObject 40

¢ Debugging 41

e halt 41
Lecture 12: Designing and implementing classes 43
e Steps to develop a specification 43

e The message protocol 43

e Steps to implementing a class 43

e Describing a class 43
Lecture 13: VisualWorks 44
Starting VisualWorks 44
VisualWorks Launcher 44
Workspace 45
Using the Mouse and the Pop-Up Menus 45
Setting up VisualWorks 45
Online Documentation 47
System Browser 47
Filing In and Filing Out Components 48
Filing In 48
Filing Out 49
Starting an Application 49
Saving Your Work 50




Lecture 14: More on the Basic VisualWorks Environment

Workspaces
The Transcript
Editing in VisualWorks Windows
Using a Browser
Adding a New Method
Adding New Classes or Methods From External Files
Changing Existing Methods
Adding a New Class
Saving Code into a File

Lecture 15: System & Magnitude Classes

51
51

52

52

52

55

56

58

58

61

Overview

62
62

Shared Object Protocols

62

4 basic subclasses of the Magnitude class

63

Methods provided for comparison

63

Example: More methods for complex numbers

64

Partial Hierarchy

64

Type Conversion

65

Truncation, floor, ceiling and remainders

67

Mathematical Operations

67

Date and Time

68

Lecture 16: The Collection Classes

Lecture 17: An example using the Collection Classes

Smalltalk’s optimized Collection classes

69
69

Partial Hierarchy

70

Iteration (what you can do with collections)

70

Lecture 18: The Stream Classes

Streams

73
82
82

Important methods for all Streams

82

Important methods for Positionable Streams

83

Important methods for ReadStreams

84

Important methods for WriteStreams

84

Important methods for External and File Streams

84

Common Mistakes

85




e Hierarchy 86
Lecture 19: Matrix Example using Streams 87
Lecture 20: Dependency Mechanisms 91

¢ Dependency 91
Lecture 21: The Model-View-Controller Paradigm 97

¢  Definitions 97

Model 101
Lecture 22: The View 105

View 105
Lecture 23: The Controller 110
Appendix1: VisualWorks 2.5 versus Smalltalk-80 113

Differences found throughout the lecture note’s examples 113

¢ (Classes removed from VisualWorks 2.5 113
Appendix2: VisualWorks rules and Smalltalk Syntax 114

e Capitalization rules 114

* Reserved words 114

e Operators 114

e Literals 114

¢ Comments 114
Appendix 3: A List of Methods for the System Classes 115

Magnitude: 115

Collection 119

Stream 124
Index 127







Index

0 oY T TR 64
Abstraction.................cc.ccoooiiiiil 16,22
addDepentent. e 91
ANASPECT ittt 91
ANttt 34
R oy o107 Y= TR 67
AL CS A Nuuiiiiiieieeeeeiereeee e 67
ArithmeticValue. e, 63
ASChATraACEET  iiii e 66
ASFLOAT ittt 66
ASFraChiOoN. e 66
ASTINEEGET ittt 66
Associated Hashtable................ccccccceen. 70
ASSELING ittt 14
F SN 13,28
AutoScrollingVieW. . oieeeireeenn, 106
DASICAL it 29
DASICSLZE ittt 29
Behavior........c.ooovivieoiieeeeeeee e 20
BiNary......cccooveieieiieceeeee e 30
BlOCKCLOSULCuiiiiiiiiiieieeeeeiieeeeeeeeeireeeee e 34
BIOCKS.........ooiieeeeeeeeeeeeeeeeeeee e 34
blueButtonPressed....eeeeeeeennn, 110
Boolean............c.cooooeoiiiiiiee 34
Branching..............ccocoooveiiiiece e, 34
Browser.........ccccooooviiiiiiiieieeeee e 52
bytecode........ccccovviiiiiii, 14
Capitalization.............ccoeoveveeeeiiieeeeee 114
CeIlING. ..ot 67
Changed ..o 91
(@7 2 1= TN 63
CLlA S Sttt 27
ClaSS......ooooiieeeceeeeeeeeeeeeeeee s 11
Class Hierarchy..............ccocoooveiiiniinnnn, 11
Class instance variables.......................... 32
Class ProtocCol...........cccoooveveeieciiciiicieeene 43
Class Variables...............c.coooevieiiieiinn, 33
closeAndUnschedule......ccooovvvccvrennnnnes 111
COL1ECE e 41,71
ColleCtion........oooveveieieieeceeceeeeeeeee 62
ComMMENES......oooiiiieiececeeeeeeeeeeeee e 114
Comparison.............cccoceeeveeeeiieceeceee e, 27
Composition...............ccooooeieiiiiienn 17,22
CONT LTttt 41
CONTLITIM: ittt 110
Control Structures.................. See Branching
CONtrOolACEIVIEY i 110
Controller..........oooveieieeiieeeeeeeee, 97,110
COP Y uttteeeteeeeeeteeeeeite e e e et eeeetae e e et e e e eiaeeeeeaeaeeans 27
Copying objects...............cccoovieiiiiinnnnn, 27
(o To Y= TR RO 67

DA ittt 63
dateAndTimeNOW. .ocieeicieeeeireeeereeeesereens 68
Debugging............ccoooviiiiiiie, 41
AEEPCOP Y i iirreieriiieeeeiteee ettt e rrree e e e e 27
DE LAY tiiiiiieeciieeetee ettt e e 109
Dependency.............coceeveiniiiiiinienieenieeieee 91
dependentsS e 91
DependentsFieldsS....iiiiiiieeeeiinennn. 95
[0 IR oY U PURPN 71
AT T e iiiie e 102
DI8L0Guuiiiiiiiiieeiiiieeeiieeeeree e e eerr e e 111
Dictionary.......ccoeeeeeeeeeeee e 70
displayObjecCtuiiiieniaeee. 106, 107
AiSPlayOn e 105
o Lo T USSRt 70
doesNotUnderstand......ccceeeveeeecvreeeenneenn. 36
Encapsulation.....................c.cooooiiii. 20
CQUIVAICNCE. ....eeeeiieniieieeieee e 27
BV ettt e ettt e eetee e e ettt e e et e e e eata e e et a e e e abeeeeares 34
L o o o USSP 37
Error Handling................ccooooviiiiiiiniin, 36
errorSignal. e 41
EXception.........ccooveeiiiiiieice 41
E XDt ttreeeeirteeeeire e e e e e et e e erae e et e e e eabaeeearas 67
EXPONeNnts.......ccccooveieieceeee 67
Factorization...................c.cococoeviiiie, 18,22
Al S 114
FalS ittt 34
File Streams..............ccocoovviiniiinieee, 84
Filing In.......ooooiiie 48
Filing OQut...........oocoooiiiiiiiii e 48
fiNAFIirStoeeeeeeeeeee e, 71
FAiNALAST e 71
FlOOK .o 67
FlUSN e 84
Global Variables..................cccccoevveiiinn. 33
GraphicsContext...........cccoevveveeieiececiene, 106
Ralt. e 41
haltSignal. i eeieenieeieeneesveenseees 41
hardhaltu e 41
NASN e 63
I FALl S it 34,35
LT UG e 34
IMAGE...cciiiiiieeieeee et 14
AN T ECE ittt 71
INSPECE it 41
Instance.............ocooiiiii, 11
Instance Protocol.........c..ccooveieiieiicieie 43
Instance variables..................cccocooninen 32
TNSEVATAL it 40
1SKINAOT e 27



LSNI Lttt 40, 62
isSequenceable. i, 62
Iteration............occooiiiii, 70
keyboardPressed. i eeeneennens 110
KEYWOId......cooiiiiieieiccieeeeee e 30
Launcher...........ccccoovvvevieniiiieecee e, 44
LiteralS.......cooveieerieeeeeeeeeeee 114
LIS o PO TRt 67
logarithms........cccoveevieieiiecececeee 67
Magnitude...........cocoeeeireeeeeeee e 62
TN X e eureeuteesnreennreesseesseesbeeeseesbeeeseesnbaeenseesnnes 63
message protocol.................ccoccoeeeiinrnnne 43
messageNotUnderstoodSignal............ 41
Messages...........cccevvvevveciecreieienn, 13, 14, 30
Method arguments..................cccccccoevnrnnne. 32
Method Lookup.............ccooveveeieieciciene 30
Methods...........cccooeiiiii, 13, 30
1100 15 PSSR 63
Model.......oooiiiie 97,101
NEWDEA Y auiiiieiiieeeeiiee ettt e e e eeveeeea 68
191D RN 82
NEXENUMDET (it 84
NEXTPUT ittt 82, 84
NEXTPULALL it 83, 85
NEXESETINGuiiiiiiieeiierieeeieeree e ereesreeve e 84
o 1 1 RO 40,114
NOTL F Yttt 41
NOENL Lutiiiiiiiiiiiiiiieeiee e 40, 62
TYOWatttiuteeereeeteeeseesseeeseesnseeeseesseenssessnseesssesans 68
Object.........cooviieeeeee 7
Operators.........coceeeeeeeeeeeeeeeeeeen 114
O F ettt eteeeeteeeteesteesteestbe e teeebe e taessaeeseesssaeseeneseas 34
PEEK ittt e 83
PETEOTIM ettt 39
Polymorphism................cccooooeiiicn, 21
POSIEION it e 83
Positionable Streams................................. 83
primitiveFailed. e, 37
PrintStringu e eieeeieesveeennen. 35, 65
Procedural Approach...................ccccocoe.... 7
QUO e etttee ettt e e ettt e et e e et e e e et e e eeate e e eetreeeeaees 67
TEAAF T OMuuutiuiieiiieieieeeeeeeeeeeeeeeeeeeaeaeeeaaaaaaaaens 66
readFromString. e eeeeeieeeeeireeeeans 29
ReadStreams.............cccccoeneiniinineiee, 84
redButtonPressed.. . cccieeeeeenenn. 110
LT ECT ittt 71
T L EASE ittt ettt 91
LY (U See remainder
reMaiNder.........ccoovviieirieeeereeee e 67
removeDependent. ... ieeeeieeeeieee e 91
Bl TS 8 ORI 83
TESPONAST Ourrreeiiieeirieeeieeeeiieeeereeeeeveeeeraeaas 27

respondsToArithmeticC. .. 62
Return Values..............ccccooeniiniiie 33
TEVETSEDO uiiiiiiieeciiieeeieeeeieeesiree e e 70
ScheduledController, o eeeeeeenes 108
ScheduledWindoW...ooooceeeerciieeeeeriieeeenn. 108
SELECT i iiiiiiieerit ettt ettt 71
SelectionView.........ccocoeeveeiieeiicnieenn. 98, 105
SE L i 35,114
SequencableCollecetion.. ..., 62
SequenceableCollecetion.....ccounnn. 62
SNAL1OWCOP Y iiiiiiieeeeieeeeeieee e e 28
shouldNotImplement. . ieennnen. 37
SIGNAL...ciiieee 41
LT o PSSR 67
S L Z ittt 29
1S 1 TSRS 84
SKIPWOTAS iiiiiiiiieiiieeeeiee et 84
Specialization....................ccooooiiii, 15
STAIN it 82
SEAOUL.... e 82
STOTESErINGuiiiiiieiieeiieeiee e e ereeeiee s 65
Streams......cccoooovieieeee e 62, 82
subclassResponsibility. ... 38
subclassResponsibilitySignal....... 41
SUPE T eiiietiieeetee e et e eetreeeetee e eetaeeeeareeeereeeeneas 114
System Browser .............cccccocvevieiinienienennens 47
Temp variables...............c..cccoeeviveiiiiinenn. 32
TextCollectorView..........ccccoevevvvirenieiennnnn. 105
thisCoONteXtuieiierie e 114
T AN e utite ettt e eeree e et e e et e e e e e e e re e e eareeeeaaaaen 63
LiMEeSREPEAT oottt 35
LOAA Y ttiieiiieeiee ettt e 68
Transcript..........ccoeveveeeiieiciieeieeeeeee e, 52
TrigoONOMELrY.....ccoeeeiiieieeeeeeeeeeene 67
Lo U TSRS 114
T LU ittt ettt et e e e et e e e e e eaaea e 34
Truncation..........cceeeeveeneineeeeee 67
UNACY.....ooieiiceeecee e 30
UndefinedObject................ccccooveiieiinnnn. 40
UPAAEE ittt 91
UPAAEE It 91, 101
Variables.............ccoooviviiii 32
VIBW....oiiiiiiiceeceeeeeeeee e 97, 105
Virtual Machine...........ccccooiiiiinine 14
WhilEFalSEuiiiiiiiiieeieeiee e eciee e eiee e 35
WHi1leTTUC oiiiiiiiiieiie et 35
WiIiNdOWSENSOT........coveriieviieieieeieeeeees 110
WITH: O, 71
WOrdPOSItIiON. i 84
Workspace.........ccceveeniiiniiinneenieeneene 45,51
WriteStreams...............coccooiiiiiniiiniiee 84
KO T ueteiiureeeaireeeeeiureeessseeeesrseeaeaseeesasseeeanssseaannes 34
Y AT wietieireeereeeireenteeeteesseessseesseeeseessseesssensens 68



yellowButtonPressed

Yourself

10



11



	Index

