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self & super

self
Refers to the receiver of the message (current object)

Methods referenced through self are found by:
Searching the class hierarchy starting with the class of receiver

super
Refers to the receiver of the message (current object)

Methods referenced through super are found by:

Searching the class hierarchy starting the superclass of the
class containing the method that references super
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Why Super

Super is used when: Common Pattern

ClassPointSubclass>>initialize
super initialize.
z:=0.

The child class overrides a method
Needs to call overridden method
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self and super Example

Parent>>name

Parent
AMParent’

Child
Child>>name

A'Child’

GrandChild

Child>>selfName
Aself name

Child>>superName
Asuper name

GrandChild>>name
A'GrandChild'

Code Output
| grandchild |
grandchild := Grandchild new.
Transcript
show: grandchild name; Grandchild
cr;
show: grandchild selfName; Grandchild
cr;
show: grandchild superName; Parent

cr;
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How does this work

grandchild selfName
Receiver is grandchild object

Code in selfName method is *self name
To find the method "self name" start search in Grandchild class

grandchild superName
Receiver is grandchild object
Code in superName method is *super name

superName is implemented in Child class

To find the method "super name" start search in the superclass of Child
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Why doesn't super = receiver's parent class?

Parent Parent>>name | trouble |
MParent'

trouble := Grandchild new.

Child

Transcript

Child>>name
Asuper name , 'Child'

show: grandchild name;

GrandChild
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If super referred to the parent class of the receiver the above code would result in an infinite loop. The receiver is a GrandChild
object so the parent is Child. So in Child>>name "super name" would refer to Child>>name.



Class Methods

ClassPoint class>>origin center := ClassPoint origin.
Nself x:0y: 0 center x
"Returns o"
ClassPoint class>>x: xNumber y: yNumber
Aself new)
X: XNumber;
y: yYNumber;
yourself

ClassPoint class>>new
Asuper new initialize
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new & initialize

ClassPoint>>initialize
x :=0.
y .= 0.

ClassPoint new

SomeParentClass new initialize

l

aClassPointObiject initialize

ClassPoint class>>new
Asuper new initialize

SomeParentClass new returns a ClassPoint
object
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Initialization and Inheritance
Smalltalk.Core defineClass: #Parent
superclass: #{Core.Object}
iInstanceVariableNames: 'foo '

Class Method

new
Asuper new initialize

Instance Methods

initialize
foo :=6.
foo

oo
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Initialization of Subclass

How to initialize bar? Smalltalk.Core defineClass: #Child
superclass: #{Core.Parent}
iInstanceVariableNames: 'bar’

Bad Idea 1 — Use Same pattern

Child class>>new
Asuper new initialize

Child>>initialize
bar := 2.

Child>>bar
Abar
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Why bad?

Does not work!

| test |
test := Child new.
test foo “returns nil”

Initialize is called twice

Child class>>new is not needed
Child class inherits an identical method
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Bad Idea 2 — Subclass initializes Parent Variable

Child>>initialize

bar := 2.
foo := 6.
Why Bad?

Child class now involved in private affairs of the Parent

Changes to the Parent instance variables require changing Child
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Solution

Parent class>>new
Asuper new initialize

Parent>>initialize
foo :=6.

Parent>>foo
Moo

Child>>initialize
super initialize
bar = 2.

Child>>bar
Abar
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Class Methods that Create Instances

Smalltalk does not have constructors like C++/Java
Use class methods to create instances

Place these class methods in "instance creation” category
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Initial State of Instances

Create objects in some well-formed state
Class creation methods should:

Have parameters for initial values of instance variables or
Set default values for instance variables

Provide an instance method that:
Sets the initial values of instance variables

Place method in "initialize" or "initialize - release" category
Use the name setVariable1: value variable2: ...
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Disabling new

Point new Point class>>new
Does not work
Aself shouldNotimplement
Point x: 1y: 12
This works

Implementers wanted users to specify initial value of a point
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Actually the method is in the parent class of Point.



Class Instance Variables

A class has one instance of a class instance variable
Each subclass has a different instance

Accessible by

Class methods of the class
Class methods of subclasses
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Example

Smalltalk.Core defineClass: #ClasslnstanceVariableExample
superclass: #{Core.Object}
indexedType: #none
private: false
iInstanceVariableNames: "
classlnstanceVariableNames: 'test
imports: "
category: 'As yet unclassified'
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Adding/Removing Class Instance Variables

Method 1

Edit the class definition directly

Method 2

WLl Protocol  Method Tools  Help

=

w New Class.. | Find:
MNew A m
nstance | Class | Shared
27 References =R Cessing
Inmalze
Extend in Package...
Rename...
Bemove...
Safe Remove...
Mave 4
Ovemde 4
Retactor »
tewnita | Code Critic
Store * lent names
Quary > of message"
Instance Vanables A
Clazs Instance Vanables Beterances. ..
iater Beaders...
Spawn Hierarchy STRer...
File Qut As... Aad. ..
Hardcopy Repame...
Add Class Probe N Bemove...
Remove Glass Probes M Pushup...
Browse Frobed Methods Push Down...

Craate ACCRSSOMS...
AD=sract...
Frotect...
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Example

Smalltalk.Core defineClass: #Parent Transcript
superclass: #{Core.Object} orint: Parent test;
classinstanceVariableNames: 'test’ cr:

print: Parent test;

Parent class>>test or:
test isNil ifTrue:[ test := 0]. orint: Child test;
test := test + 1. flush
Mest

Smalltalk.Core defineClass: #Child
superclass: #{Core.Parent}
classinstanceVariableNames: "

20
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Lazy Initialization

Parent class>>test
test isNil ifTrue:[ test := 0].
test ;= test + 1.
Mest

21
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More on Blocks

Integer>>foo
| x block |
x :=10.
block := [self + X].
block

22

In workspace

| x fooBlock result |

X = 9.

fooBlock := 3 foo.
result := fooBlock value

what is the value in result?
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Indexed Instance Variable

Provides slots in objects for array like indexing
Used for Arrays
| have never added indexed instance variables

| have always used existing collection classes

23
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Polymorphism

24
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Polymorphism

Parent Parent>>name
ﬁr AMParent’
Child Parent>>age
i A50
GrandChild
Parent>>total
Aself name size + self age
GrandChild>>name Child>>name
A'GrandChild' A'Child’
GrandChild>>age Child>>age

Asuper age - 18 Asuper age - 19

25

Which method is called
aPerson := 7?7 new.
aPerson name
aPerson age

aPerson total

when ?77? is
Parent
Child
GrandChild

Thursday, September 12, 13



Template Method

Parent>>total
Aself name size + self age

Parent method (total) defines algorithm using methods

Subclasses implement those methods

26
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Object

All 'things' in Smalltalk are objects
Obijects are created from classes
The class Object is the parent class of all classes

Object class contains common methods (270) for all objects

Determines behavior for all objects

27
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printString

Returns a string representation of the receiver
Similar to toString in Java

5 printString g
$a printString '$a "16r0061™
#( | 2 3) printString H#(I 2 3)'

a:= ClassPoint new.

. : 'a ClassPoint'
a printString

28
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Implementing printString for ClassPoint

4,-1)

ClassPoint>>printOn: aStream a:= ClassPoint new.
aStream a "

nextPut: $(; yi-l.

print; X a printString
nextPut: $,;

space;

print: y;

nextPut: $).

Where is printStream?

29
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Object uses Template Method

Object>>printString
"Answer a String whose characters are a description of the receiver."

| aStream |
aStream = WriteStream on: (String new: 16).

self printOn: aStream.
AaStream contents

printString is a template method
You just implement printOn: and printString will work

30
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Remember "do it once and only once™ Template method is one way of achieving that. Since the standard way of creating a string

representation is to create a WriteStream (don't worry about what that is), write to the stream and then return the contents of the
stream we put the common code in Object and just implement the part specific to our class. We could implement the entire logic

in each class, but that would not be "do it once and only once".



Useful WriteStream methods

ClassPoint>>printOn: aStream
nextPutAll: aString

aStream
nextPut: $(; ngxtPut: tharacter
print: X ; print: anObject
nextPut: $,; cr
space; fﬁfCe
ST 3
print: vy; e

nextPut: $).

31
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isinteger

'cat’ isInteger false

$5 isInteger false

4 islnteger true

4.5 isInteger false

Object>>isInteger Integer>>isinteger
Malse Mrue

32
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Replace case (if) with Polymorphism

Object>>isInteger Object>>isInteger
Aself class = Integer verses
Malse

Integer>>isinteger

Mrue

33
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Polymorphism makes change easier
What if we add a new type of Integer?

Object>>isInteger

Object>>isInteger
self class = Integer

verses
ifTrue: [*rue]. Malse
self class = CS535Integer
ifTrue: [*rue].
Malse Integer>>isinteger
Mrue

CS535Integer>>isinteger

Mrue

34
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When we add a new type of Integer class we just have to make sure it returns the correct result. We do not have to find and
change all the if or case statements that check to see if something is an integer.



Avoid checking the type of an Object

Heuristic 5.12
Explicit case analysis on the type of an object is usually an error.
The designer should use polymorphism in most of these cases

Transcript show: anObject printString

Verses

anQObiject isInteger
ifTrue: [Transcript show: anObject printString].
anQObject isString
ifTrue: [Transcript show: anObject].
anQObject isArray
ifTrue: [anObject do: [:element | Transcript show: element].

35
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Equality
All objects are allocated on the heap
Variables are references (like a pointer) to objects

A ==
Returns true if the two variables point to the same location

A=B
Returns true if the two variables point to equivalent objects
In Smalltalk you want to use '=' nearly all the time

A~=B
Means (A = B) not

A~~B
Means (A == B) not

36
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Defining =

If you define = also define hash

ClassPoint>>= anObject
anObject isPoint ifFalse:[*false].
Aself x = anObject x and: [self y = anObject y]

ClassPoint>>hash

Ax hash hashMultiply bitXor: y hash

37
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Testing

38
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Johnson's Law

If it is not tested it does not work

39
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Types of tests

Unit Tests Functional Tests

Tests individual code segments Test functionality of an application

40
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Why Unit Testing

The more time between coding and testing

More effort is needed to write tests

More effort is needed to find bugs
Fewer bugs are found

Time is wasted working with buggy code
Development time increases

Quality decreases

Without unit tests

Code integration is a nightmare
Changing code is a nightmare

41
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Unit Tests Must be Easy To Run

Must be able to

Easily run many tests at once

Allow others to run the tests

Keep the tests for later

Scale with more developer and project size

Test stored in a workspace

Do not work in any sizable project
Do not work well with multiple programmers

Are easily lost
Are not run very often

42
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Testing First

First write the tests

Then write the code to be tested

Writing tests first:
Removes temptation to skip tests

Makes you define of the interface & functionality of the code before

43
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SUnit

Testing framework for automating running of unit tests in Smalltalk
In SUnit
Programmer manually writes the test

SUnit automates the running of the test
Simplifies finding tests that fail

Ports to other languages can be found at:
http://www.xProgramming.com/software.htm

44
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Three GUI Interfaces for viewing Test Results

TestRunner
Already loaded in Image

Browser SUnit Extensions
Easier to run individual tests
Needs to be loaded

SUnitToo
Automates more actions

45
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Loading SUnitToo

Step 1

In Launcher window

: e O VisualWorks Personal Use /Users/whitney/Courses/S535/Fall 13/...
File item Browse Debug Painter Store Tools Window Help

BUX Rweme of @Y
Wrapper Base.pcl

Unloading package: 'SUnitToo(lsoverage)'
Unloading package: 'SUnitToo(verage)'

>

Unloading package: 'SUnitToo(ls)' C
{f Not connected |
Open the parcel manager
46
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Loading SUnitToo

Step 2

e OO0 Parcel Manager

File Parcel Help
% @ oo” -I:'nL:l- a

”Sﬁgg'e'sﬂonﬂ Directories | Loaded ' MWY Prerequisite Tree |

i Popular ,; @ RBSUnitExtensions [7.9 - 3] b
J Browser Extensions @ RBTabbedToolsets [7.7.1 - 1]

1 Code Editing ® Searchlight-Tools [318]

) Database ® StoreForPostgreSQL [1.5]

1 Deploying Applications ||| 2 SUnitToo(ls) [7.8 - 1004]

J Developer Tools @ UlPainter [7.9 - 10]

J Distributed Computing v
J Examples rmﬂ Properties | B
) Graphics and Ul | am the tools/Ul companion for the SUnitToo package. | 4
J Japanese Locale add a set of status widgets to the browsers status panel.
— Networking There are 3 ways of running tests:

1 OS-Windows

= o liniikokc e 1) Normal running (the arrow/flask icon)

J Platform Connectivity . ;

= Security 2) Debug (the mlcrc?scope |cgn)

£ Testing L 3) Step into (arrow into flask icon)

Toys

1 Version Control - A screen cast showing some of the newer features of

| Unsupported Goodie (not loaded): /Stvwivw791PUL/contributed/SUnitTools.pcl I

47
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Creating a Test Class

Select the class you want to test

@00

SampleClass

Browser Edit Find View Package Class Protocol Method Tools Help

11

E Oea OQ 0+ ))&e »G) ))® P t\g N

lj

hd

| SampleClass>>foo" YSﬁiﬁﬁ'ééléssi

rm Class | rm Class | Shared Variable | Instance Variable |

-/ ®Foo @ initialize-release
“ Assets @ .* sampleClass
& Assignment3
© AutoComplete
9 Base64Encoding
> BOSS v

fo Comment 1 rﬁ‘ “-U'é’ﬂnﬁon-‘ RewriteYCode Critic\

foo
®initialize

Smalltalk defineClass: #SampleClass
superclass: #Core.Object}
indexedType: #none
private: false
instanceVariableNames: "
classinstanceVariableNames: "
imports: "
category: "

48
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Creating a Test Class

Select "Add Test Case" from Class menu

1® O O SampleClass
Browser Edit Find View Package Me®:t-8 Protocol Method Tools Help
- :
E om 0@ °+ ))M >b >)G + New Class... m
7 _ : New P F
| SampleClass>>foo* | Sample o |
fmaﬁ Class | @ Relerences #Crri+F8 ['ed Variable | Instance Variable | o
# 59 Tools-IDE | @ Fq Initialize se foo
“ Assets ®[rsq Extend in Package... *initialize
&% Assignment3 2:;2’:‘:
© AutoComplete
“» BaseB4Encoding b )
= y * Override 3
© BOSS Y| | Refactor >
_( o CommentmT:f’DFﬁWu"Fﬂr Rewrite] Store >
Smalltalk defineClass: #San Query 4
superclass: #{Core.Objec Instance Variables b
indexedType' #none Class Instance Variables 4
private: false Spawn
. : . Spawn Hierarchy
|nstanceVar|abIeNames. B
classinstanceVariableNa Hardcopy
imports: ® Add Class Probe 4
category: " Remove Class Probes 4
Browse Probed Methods
Use SUnitToo
1 Use XProgramming.SUnit L
Class: SampleClass ' Package: CS535Demo
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Creating a Test Class

Now can add test method to the class

' 0 O O SampleClassTest
Browser Edit Find View Package Class Protocol Method Tools Help

E OGBOQO"' ))Ga)b))@ ))é;:_ “MN M
f SampleClass>>foo* YSa’r’ﬂpIéClé'sicTésa
fmﬂ Class | B ol rﬁéﬁﬁe_eT Class | Shared Variable | Instance Variable

&Y Assignment3 1 “Foo O tests
9 AutoComplete @ < SampleClass
“» Base64Encodin¢ .. SampleClassTes!
> BOSS
© Compression-ZL
<" CS5635Demo
I Commenttﬂé’ﬁﬂﬁf Rewrite | Code Critic |

Smalltalk defineClass: #SampleClassTest

superclass: #SUnit.TestCase}
indexedType: #none

private: false
instanceVariableNames: "
classinstanceVariableNames: "
imports: "

category: "

Class: SampleClassTest Package: CS535Demo

AV
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How to Run the Tests

1® 00 SampleClassTest> >testFoo

o+ med = g

Browser Edit Find View Package Class Protocol Method Tools Help

| SampleClass>>foo* '

Class

# &1 Tools-IDE 2| ®Foo
0 Assets @ < SampleClass

€ tests

" Assignment3 .. SampleClassTest

9 AutoComplete

" Base64Encoding
“»BOSS

“» Compression-ZLit";

Text

fmf Class | Shared Variable | Instance Variable |

) testFoo

m.', Comment | __Definition | Rewrite | Code Critic
testFoo

| test |

test := SampleClass new.
self assert: test foo = 5

Method: #testFoo (tests)

Package: CS535Demo

51
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Stepinto  Debug Run
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Result of Running Test

52
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Result of Running Multiple Tests

Window of listing failed tests

R 3 amsiaazas R razasias s sasarEsias mm sy

O O 0O 9/12/13 9:25:47 AM / Failed: 3 ran, 2 failed - SampleClassTest>>testFoo2
Browser Edit Find View Class Method Tools Help

E 089 OQ o+ »Gﬂ »Q »® » N (XL M
mmass\ -

| SampleClassTest testFoo2 {tests}
@ SampleClassTest testFoo3 {tests}

11

)

fm‘, Comment | __ Definition | Rewrite | Code Critic
testFoo2

| test |
test := SampleClass new.
self assert: test foo =6

| Method: #testFoo2 (tests) Package: CS535Demo Q & k 1

53
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Sample Test Case

ClassPointTest>>testX

| aPoint |
aPoint := ClassPoint new.
self
assert: aPoint x = 0;
assert: aPoint y = 0.
aPoint x: 5.
self assert: aPoint x = 5.
self deny: aPoint x = 10.

ClassPointTest is subclass of SUnit.TestCase
Framework runs methods whose name start with test

54
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Important Methods of TestCase

assert: aBooleanExpression

deny: aBooleanExpression

should: [aBooleanExpression]

should: [aBooleanExpression] raise: AnExceptionClass
shouldnt: [aBooleanExpression]

shouldnt: [aBooleanExpression] raise: AnExceptionClass
signalFailure: aString

55
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Another Example

testZeroDivide
self

should: [1/0]
raise: ZeroDivide.

self
shouldnt: [1/2]
raise: ZeroDivide

self should: [2 =1 + 1]

56
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setUp & tearDown

setUp
Called before running each test method

tearDown
Called after running each test method

Used to set up and tear down items for tests
files
database connections
objects needed for test methods

57
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Example

ClassPointTest>>setUp ClassPointTest>>testLarge
self assert: largePoint x = 100.
largePoint := ClassPoint new. largePoint x: 10.
largePoint self assert: largePoint x = 10.
x: 100;

y: 100

58
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