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Show you that this is simple

a plece of:cake
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a first
appetizer
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Yeah!

smalltalk is a dynamically
typed language




ArrayList<String> strings

= new ArrayList<String>();

strings := ArrayList new.




Thread reglhread = new Thread(

new Runnable() §
public void run()
this.doSomething();} });

reg I hread.start();

[self doSomething] fork.




Smalltalk = Objects +
Messages + |...)
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1 class
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1 class

>Smallinteger
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1 class maxVal
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1 class maxVal

>1073741823
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1 class maxVal + 1
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1 class maxVal + 1

>1073741824
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(1 class maxVal + 1) class
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(1 class maxVval + 1) class

> argePositivelnteger
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(1/3) + (2/3)
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(1/3) + (2/3)

>
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2/3 + 1
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2/3 + 1

> 5/3
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1000 factorial
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1000 factorial
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1000 factorial /999 factorial
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1000 factorial /999 factorial

> 1000
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10 @ 100
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10 @ 100

(10 @ 100) x
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10 @ 100

(10 @ 100) x

> 10
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10 @ 100

(10 @ 100) x

> 10

(10 @ 100) y

Thursday, May 16, 13



10 @ 100

(10 @ 100) x

> 10

(10 @ 100) y

>100
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Points!

Points are created using @
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Puzzle

(10@100) + (20@100)
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Puzzle

(10@100) + (20@100)

>30@200
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Puzzle

(10@100) + (20@100)

>30@200
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ings, arrays

Fun with characters,

Str

Roadmap




PC $h $a $r $a $c $t $e $r

$F, $Q SU $E SN ST i SN

Characters? )




space tab cr ... ?!

Character space
Character tab

Character cr
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'Strings’

iramisu’
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Characters

12 printString

> 12




Strings are collections of
chars

‘Tiramisu’ at; 1




Strings are collections of
chars

‘Tiramisu’ at; 1

> ST




A program! -- finding the last
char




A program!

| str |




A program!

| str | local variable




A program!

| str| local variable

str:= ‘Tiramisu:.
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A program!

| str| local variable

str ;=" Tiramisu- assignment
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A program!

| str | local variable
str ;=" Tiramisu’. assignment

str at: str length
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A program!

| str | local variable
str ;=" Tiramisu’. assignment
str at: str length message send
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double * to get one

L7 ldiot”

> one string




FOr concatenation use |,

‘Calvin®, “ &%, ‘Hobbes’




FOr concatenation use |,

‘Calvin®, “ &%, ‘Hobbes’
> ‘Calvin & Hobbes®




FOr concatenation use |,

‘Calvin®, “ &%, ‘Hobbes’
> ‘Calvin & Hobbes’
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Symbols: #Pharo

#Something is a symbol
Symbol s a unigue: string in the system

#Something == #Something

> true
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“‘Comment”

“what a fun language lecture.

| really liked the desserts”
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#(Array)

#('Calvin’ ‘hates’ ‘Suzie’)




#(Array)

#('Calvin’ ‘hates’ ‘Suzie’) size




#(Array)

#('Calvin® ‘hates’ ‘Suzie’) size

>3
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FIrst element starts at 1

#('Calvin’ ‘hates’ ‘suzie’) at: 2




FIrst element starts at 1

#('Calvin® ‘hates’ ‘Suzie’) at: 2

> ‘hates’




al: TO accCess, at:put: 1o setl

#('Calvin’ ‘hates’ ‘Suzie’) at: 2 put: ‘loves’




#(Array)

#('Calvin’ ‘hates’ ‘Suzie’) at: 2 put: ‘loves

> #('GCalvin’ “loves’ ‘Suzie’)
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A class definition!

Superclass subclass: #Class

iINnstanceVariableNames: 'a b ¢’

category: ‘Package name'
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A class definition!

Object subclass: #Point
instanceVariableNames: 'x y'
classVariableNames:
poolDictionaries:

category: 'Graphics-Primitives'
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A class definition!

Object subclass: #Point
instanceVariableNames: 'x y'
classVariableNames:
poolDictionaries:

category: 'Graphics-Primitives'
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Fun w




On Integer

asComplex

"Answer a Complex number: that represents value of
the the receiver.”

N Complex real; self imaginary: O
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On Boolean

xor: aBoolean

"Exclusive OR. Answer true if the receiver is not
equivalent to-aBoolean.’

A\(self == aBoolean) not
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Summary

self, super

can access Instance variables

can define local variable | ... |

Do not need to define argument types

N to return
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1 class
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1 class

> Smalllnteger
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false not
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false not

> frue
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Date today
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Date today

> 24 May 2009
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Time now
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Time now

> 0:90:13 pm
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Float pl
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Float pl

> 3.141592653589793
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We sent messages to objects or classes!

1 class

Date today
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We sent messages to objects or classes!

1 class

Date today
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aReceiver aSelector
anArgument

Used for arithmetic, comparison and logical operations

One or two characters taken from:

+ -/ N> =@ % [ &7,
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1 4+ 2
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14+ 2

>3
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2 =>3
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2 =>3

> false
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10 @ 200

Thursday, May 16, 13



‘Black chocolate’ ; “Is good
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Keyword-pased messages

ar ;= #(‘Calvin’ “hates’ ‘Suzie’).

arr at 2 pUt ‘loves’




Keyword-pased messages

ar ;= #(‘Calvin’ ‘hates’ ‘Suzie’).

arr at 2 pUt ‘loves’

somehow. like arr.atput(2,‘loves’)




From Java to Smalltalk

postman sendimail recipient




Removing

postman.send(mail;recipient);
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Removing unnecessary

postman send mail recipient




But without losing
iINnformation

postman send mail 1o recipient




postman.send(mail,recipient);

postman send: mail to: recipient

Thursday, May 16, 13



postman.send(mail,recipient);

postman malil- i reciplent

#send:1o: Is the message selector
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10@20 setX: 2
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10@20 setX: 2

> 2@20
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12 between; 10 ana: 20
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12 between: 10-ang: 20

> frue
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receiver
keywordl: argumentl

keyword2: argument2

equivalent to

receiver.keyword | keyword2(argument|, argument?2)

Thursday, May 16, 13



receiver
keywordl: argumentl

keyword2: argument2

equivalent to

receiver.keyword | keyword2(argument|, argument?2)
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Browser newOnClass: Point
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Browser newOnClass: Point

OO0 Class Browser: Point

Point instance

--all -- ¥
*morphic-extent functions N+
*morphic-truncation and roundoff - -
*morphicextras-*morphic-postseript canvases /
accessing

- smidVe —. —AL .

browse senders implementors versions inheritance hierarchv inst vars class v

Object subclass: *Point
instanceVariableNames: 'x v’
classVariableNames: "'
poolDictionaries: "'
category: 'Graphics-Primitives’
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Yes there Is a difference between
doing (side effect)

and returning an olbject
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Browser newOnClass: Point

> a Browser
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Doing and do not care of the returned result

Py print it (p)
_linspect it {i)
| explore it {I)

@ debug it (D)
tally it

Browser new®OnClass: Point . watch it

Qi find...(f)

find again (g)
‘i extended search...
P do again (j)

@ undo (2)

copy (¢)
% cut (x)

[\ paste (v)

[\ paste...

of accept (s)
3 cancel (1)
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Doing and really want to see the result!

Cido it {d)

| inspect it {i)
| explore it {I)

@ debug it (D)
tally it

10@20 setX: 2 S

(i find again {g)
‘i extended search...

> 2@20 P do again (j)

@ undo (z)
copy (¢)
% cut (x)
[ paste {v)
[\ paste...

of accept (s)
3 cancel (1)
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Doing vs printing (doing + print result)
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Doing vs printing (doing + print result)
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Composition: from left to
right!

Yes there are only messages
unary

binary

keywords




Composition: from left to
right!

69 class Inspect

09 class superclass superclass inspect




Precedence

Unary> Binary> Keywords




Precedence

2 + 3 squared




Precedence

2 + 3 sguared
>2+9
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Precedence

2 + 3 squared
>2+9
P
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Color gray - Golor white = Golor black
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Color gray - Golor white = Golor black

> aColor = Color black
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Color gray - Golor white = Color black
> aColor = Color black

> frue
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2 raisedlo:r 3 + 2
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2 raisedlo; 3 + 2

> 2 raised lo: 5
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2 raisedlo; 3 + 2

> 2 raisedo;: 5

> 32
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NO mathematical
orecedence

1/3 + 2/3




NO mathematical
orecedence

1/3 + 2/3
>7/3 /3




(Msg) > Unary> Binary>
Keywords

Parenthesized takes precedence!




(0@0 extent: 100@100) bottomRight
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(0@0 extent: 100@100) bottomRight

> (aPoint extent: anotherPoint) bottomRight

Thursday, May 16, 13



(0@0 extent: 100@100) bottomRight
> (aPoint extent: anotherPoint) bottomRight

> aRectangle bottomRight
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(0@0 extent: 100@100) bottomRight
> (aPoint extent: anotherPoint) bottomRight

> aRectangle bottomRight
> 100@100
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0@0 extent: 100@100 bottomRight
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0@0 extent: 100@100 bottomRight
> Message not understood

> 100 does not understand bottomRight
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NO mathematical
orecedence

S aaiiin




NO mathematical
orecedence

3+ 2*10
> 5710




NO mathematical
porecedence

3+ 2710
>5710
> 50

arghn!




NO mathematical
orecedence

3+ (27*10)




NO mathematical
orecedence

3+ (2710)
>3+ 20




NO mathematical
orecedence

3+ (2% 10)
>3+ 20
> 23




NO mathematical
orecedence

1/3 + 2/3
> (/3 /3




NO mathematical
orecedence

1/3 + 2/3
> (1/3) /3
> 7/9




NO mathematical
orecedence

(1/3) + (2/3)




NO mathematical
orecedence

(1/3) + (2/3)

> 1




Only Messages

(Msg) > Unary > Binary > Keywords
from left to right

No mathematical precedence

Thursday, May 16, 13



Only Messages

(Msg) > Unary > Binary > Keywords
from left to right

No mathematical precedence
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Roadmap




Function detinition

fCt(x) = X * X + X




Function Application

fct (2) =6
fct (20) = 420




Function detinition

fCt(X) = X * X + X

fct]

foti= [ix | X %+ X].




Function Application

fct (2) =6
fct (20) = 420

fct value: 2

>0

fct value: 20




Other examples

2 + 3+ 4 + 5] value
[X | x+3+4+5]value: 2

(X V| X+ y+ 4+ 5] value: 2 value: 3
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Block

anonymous method

[ :variablel variable2:|

[tmp |
expression.

variablel ]

value: ...
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Block

anonymous method

Really really cool!

Can be passed to methods, stored in Instance
variapbles

[ :variablel variable2:|
[tmp |
expression.
.variabled ... ]
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Fun w

Roadmap




Example

3> 0
ifTrue:|' positive’]
ifFalse:| negative’]
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Example

3>0
ifTrue:| positive’]
ifFalse:| negative’]

> ‘positive’
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Yes Iflrue:lfFalse: Is a
message!

Weather isRaining
ifTrue: [self takeMyUmbrellal

ifFalse: [self takeMySunglasses]

ifTrue:ifFalse Is sent to an object: a boolean!
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Booleans

& | not

or: and: (lazy)
XOr';
iflrue:itFalse:

ifFalse:itlTrue;
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Yes! iflrue:ifFalse: Is a message send to a Boolean.

But optimized by the compiler )
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10 timesRepeat: | Transcript show:
‘hello’; cr]




10 timesRepeat: | Transcript show:
‘hello’; cr]
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[x<y] whileTrue: [x =X+ 3]
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ablocklest whilelrue

ablocklest whileFalse

aBlocklest whilelTrue: aBlockBoady.
aBlock lest whileFalse: ablockBoady

aninteger timesRepeat: ablockBody
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Confused with ()-and:{]-*?
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Only put | | when you do not the number of times
something may be executed

(x 1sBlue) itTrue: [ x schroumph ]

10 timesRepeat: [ self shout ]
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Conditions are messages sent to boolean

L]

(x 1sBlue) ifTrue

(9]
~—
©
~—
>
W)
=
>
W)
©
n
—
>
e
T



A AL L L S 22 2 2
AR R AR R R E

s FEEEEENE R MY
E AR R R R RN R R RN
FEEERERE R R E R IR R R R RN

- 2000000000000 000»
L2 2R R R R R R R R
AR R R R R R R R R R R R RN
"2 P P PR R R R R R R ERE R R R
'.0.00..0...-..&&.
FEEREEREEEREEEREERRE®SES:SEJ}E.

I T2 P R R R R R R R R BNERRE.

L A E R R R RN B R
PR R R R R R R R R BIR
(T2 2 R R R R R R R RN
\ T2 2 2R R R R R R R
\ P A 2 2R R R R RN
\ A R R R R R R R RN
\ A R R B R R R R
T P PR R
\ T R R R R
\ " EFEEERERE
A" F R
"R R R
"2 & 5
-

.

....,AJ,.,.JJJ._J,JJJ._JJ,; .
,,,44,,,444JJ44J44JJJ4J4444
,,,,,/,,JJJJJJJJJJJ/.JJJJJJJJJJ
T ErY Y] JJJJJJJJJJJJJJJJ
3 ..».4444444.

,.,.J_,,fJJJ/JJJJJfff.., o
,‘.,,,.,_JJJ‘JJJ,J.,‘JJ.,.,,.
Y ™Y Y ™Y rNn

) .dAJdJ,JJJJJJJJJJ‘,;
BB ORRN NN RN RRRRRRRRRS
, q.”,.\uu/JJJJJJJJJJJJ,

ith loops

Fun w




1 to: 100 do:

[ i | Transcript show: i space]
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1 to: 100 do:

[ i | Transcript show: i space]

0006 Transcript -
1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
29 30 31 32 33 3¢ 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53
54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78
79 80 81 82 83 84 85 86 87 83 89 90 91 92 93 94 95 96 97 98 99 100
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1 to: 100 by: 3 do:

[ i | Transcript show: i space]
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1 to: 100 by: 3 do:

[ i | Transcript show: i space]

Transcript

1471013 16 19 22 25 268 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76
79 82 85 86 91 94 97 100
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SO yes there are real loops in-Smalltalk!

to:do:

to:by:do:

are just messages send to integers
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SO yes there are real loops in-Smalltalk!

to:do:
to:by:do:

are just messages send to integers
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ArrayList<String> strings
= new ArrayList<String>();
for(Person person: persons)
strings.add(person.name());

Strings =
persons collect [:person | person name].




#(2 -3 4 -35 4) collect: [ :each| each abs]
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#(2 -3 4 -35 4) collect: [ :each| each abs]

S #(2 34 35 4)
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#(15 10 19 68) collect: [:i | i odd ]
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#(15 10 19 68) collect: [:i | i odd ]

> #(true false true false)
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#(15 10 19 68) collect: [:i | i odd ]

We can also do it that way!

Iresult]
aCol = #(2-34 -3514).
result := aCol species new: atol size.
1 to: aCollection size do:
[ :each | result at: each put: (aCol at: each) odd].
result
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#(15 10 19 68) do:

i | Transcript show: i cr ]
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#(15 10 19 68) do:

i | Transcript show: i cr ]
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#(1 2 3)
with: #(10 20 30)

do: [:x :y| Transcript show: (y ™ x) ; cr]
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#(1 2 3)
with: #(10 20 30)

do: [:x :y| Transcript show: (y ™ x) ; cr]

Transcript
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How do: IS Implemented?

Thursday, May 16, 13



How do: Is implemented?

SeqguenceableCollection>>do: aBlock
"Evaluate aBlock with-each of the recelver's elements as the
argument.”

1 to: self size do: [:i | aBlock value: (self at: )]
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#(15 10 19 68) select: [:ili odd]

#(15 10 19 68) reject: [iili-odd]

#(12 1019 68 21) detect: [:ili odd]

#(12 10 12 68) detect: [iili odd] ifNone:[1]
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#(15 10 19 68) select: [:ili odd]

> #(15 19)

#(15 10 19 68) reject: [:ili-odd]

#(12 1019 68 21) detect: [ii|i odd]

#(12 10 12 68) detect: [:ili odd] ifNone:[1]
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#(15 10 19 68) select: [:ili odd]
> #(15 19)
#(15 10 19 68) reject: [:ili-odd]
> #(10 68)

#(12 1019 68 21) detect: [ii|i odd]

#(12 10 12 68) detect: [:ili odd] ifNone:[1]
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#(15 10 19 68) select: [:ili odd]

> #(15 19)

#(15 10 19 68) reject: [:ili-odd]

> #(10 68)

#(12 1019 68 21) detect: [ii|i odd]
> 19

#(12 10 12 68) detect: [:ili odd] ifNone:[1]
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#(15 10 19 68) select: [:ili odd]

> #(15 19)

#(15 10 19 68) reject: [:ili odd]

> #(10 68)

#(12 1019 68 21) detect: [:ili odd]

> 19

#(12 10 12 68) detect: [:i|i odd] ifNone:[1]

> 1
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lterators are your best friends
compact
nice abstraction

Just messages sent to collections
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lterators are your best friends
compact
nice abstraction

Just messages sent to collections

< OFE
-8 -‘ ~
iy ;
WS S V7 A
5 - ‘ \ /;' : o
N . & %
-7 y y > . -4.'
? R Y
2 - 7 : , ‘ ‘I' o
'7"'0(-‘.‘
Qe .
N : !
- ' > y
ar 5 refor
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How do you define the method that does that’?

#() _> ()

#(@) ->’a

#a@abc)->"'a, b, c
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#(@ b c)
do: [:each | Transcript show: each printString]

separatedBy: [Iranscript show: *, ]
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#(@ b c)
do: [:each | Transcript show: each printString]

separatedBy: [Iranscript show: *, ]
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Messages Sequence

message’ .
messagezZ. .
messages3

. IS a separator, not a terminator

I macNode pcNode nodel printerNode |

macNode = Workstation withName: #mac.
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Multiple messages to an
OobJects ;

To send multiple messages to the same object

Transcript: show: 1 printString.

Transcript cr

IS equivalent to:
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WHAT ARE You POiNG 77 L. TS SAD HOW SOME PEOPLE
YOURE GOING T0 BE 7 CANT HANDLE A L\TTLE
LATE FOR SCHOOL! ' NARIETY.

HURRY UP AND PUT pAS 4f

YOUR CLOTHES 7 V)
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