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Goals

Syntax in a Nutshell
OO Model in a Nutshell

Smalltalk OO Model %’7@

**Everything*** is an object
Only message passing
Only late binding
Instance variables are private to the object
Methods are public
Everything is a pointer

Garbage collector

Single inheritance between classes
Only message passing between objects
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Complete Syntax on a PostCarde:

exampleWithNumber: x
“A method that illustrates every part of Smalltalk method syntax except primitives. It
has unary, binary, and key word messages, declares arguments and temporaries (but
not block temporaries), accesses a global variable (but not and instance variable), uses
literals (array, character, symbol, string, integer, float), uses the pseudo variable true
false, nil, self, and super, and has sequence, assignment, return and cascade. It has both
zero argument and one argument blocks. It doesn’t do anything useful, though”
Il
true & false not & (nil isNil) ifFalse: [self halt].
y := self size + super size.
#($a#aa' 1 1.0)
do: [:each | Transcript
show: (each class name);
show: (each printString);
show:*‘].
Ax<y
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Syntax in a Nutshell (Il)

assigment: var := aValue
block: [:var |[tmp]| expr...]

Rtod @

temporary variable:  |tmp]

block variable: wvar

unary message: receiver selector

binary message: receiver selector argument
keyword based: receiver keyword|:argl keyword2:

arg2...

cascade: message ; selector ...
separator: message . message
result: A

parenthesis: ()
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Language Constructs °
Rvod @

A return
“ comments
# symbol or array
‘ string
[1 block or byte array
. separator and not terminator (or namespace access in VW)
H cascade (sending several messages to the same instance)
| local or block variable
= assignment
$ character

end of selector name
er number exponent or radix
! file element separator
<primitive:...>  for VM primitive calls

S.Ducasse
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Class Definition in St-80 )
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NameOfSuperclass subclass: #NameOfClass
instanceVariableNames: 'instVarName '
classVariableNames: 'classVarNameI'
poolDictionaries: "
category: 'LAN'

@
Syntax :
vod @
comment: “a comment”
character: $c $h $a $r $a $c $t $e $r $s $# 3@
string: ‘a nice string’ ‘lulu’ ‘I”idiot’
symbol: #Hmac #+
array: #(123(13)%a4)
byte array: #[123]
integer: I,2rl01
real: 1.5, 6.03e-34,4,2.4e7
float: 1/33
boolean: true, false
point: 10@120

Note that @ is not an element of the syntax, but just a message sent to a
number. This is the same for /, bitShift, ifTrue:, do: ...
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Method Definition %‘@

® Normally defined in a browser or (by directly invoking the
compiler)

® Methods are public

* Always return self

Node>>accept: thePacket
"If the packet is addressed to me, print it.
Else just behave like a normal node"

(thePacket isAddressedTo: self)

ifTrue: [self print: thePacket]
ifFalse: [super accept: thePacket]
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Instance Creation: Messages Too! %’
® ‘|’,abc’
® Basic class creation messages are

new, new:,

basicNew, basicNew:
Monster new

® Class specific message creation (messages sent to classes)
Tomagoshi withHunger: 10
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IR
Yes ifTrue: is sent to a boolean %7'@
Weather isRaining

ifTrue: [self takeMyUmbrella]
ifFalse: [self takeMySunglasses]

ifTrue:ifFalse is sent to an object: a boolean!
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Goals

Syntax in a Nutshell
OO Model in a Nutshell

o0
ol @
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Messages and their Composition

Three kinds of messages

Unary: Node new

Binary: | +2,3@4

Keywords: aTomagoshi eat: #cooky furiously: true
Message Priority

(Msg) > unary > binary > keywords

Same Level from left to right
Example:

(10@0 extent: 10@ 100) bottomRight

s isNil ifTrue: [ self halt ]
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® Only one model
¢ Uniformly applied
® Classes are objects too
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AN

Yes a collection is iterating on itself %7'&‘

#(1 2 -4 -86)

do: [:each | Transcript show: each abs

printString ;cr ]

> |

>2

> 4

> 86

Yes we ask the collection object to

S.Ducasse 14
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Instance and Class o

Blocks Eﬂi‘

+ Anonymous method
+ Passed as method argument or stored
+ Functions
fet(x)= x*x+3, fct(2).
fet :=[:x| x * x + 3]. fct value: 2
Integer>>factorial
[ tmp |

tmp:= 1.
2 to: self do: [:i| tmp := tmp *i]

#(1 2 3) do: [:each | Transcript show: each printString ; cr]

S.Ducasse

Summary

Objects and Messages
Three kinds of messages
unary
binary
keywords
Block: a.k.a innerclass or closures or lambda
Unary>Binary>Keywords
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Lookup...Class + Inheritance %7@
Node |{
accept:
Sendt.
I —
nodet

msg v



Classes are objects too clo®

~od @
® Instance creation is just a message send to a ... Class
® Same method lookup than with any other objects
® a Class is the single instance of amanonymous class
e Point is the single instance of Point class
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x

name

Refactory-Parse
Refactory-Sques d
Refactory-Scann
Refactory-Refac - |instance |2 |class

About the Buttons oo

Rvod @

new
withName: aString

instance of

8
[ Retactory-Suppc | Nod:
| Refactory-Parse ™
Retactory-Parse
| Retactory Savee
| Retactory-Scann
/ Refactory-Refac » ifstance 7 class

stem Browser: Node o

= = withNam
=l instance creatic®

/ wiitame; syt s
SS—

=] System Browser: Node =1
Refactory-Suppe= | Noge B 5 5 =i
Refactory-Parce

browse| senders) implementors) versions| inheritence) hierarchy) inst v
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Class Parallel Inheritance

new
withName: aString

instance of JA

[ _Node ]
name

accept: aPacket
send: aPacket

Workstation
class

Workstation
Griginate: aPacket
accept: aPacket

instance of

aWorkstation (BigMac)

S.Ducasse
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Lookup and Class Methods

=3

Gbject class
I

Node class

Tew
withName: aString

JAN
JAN

FE]
F

coept: aPacket
send: aPacket

’

| class

\ —
originale: aPacket

accept: aPacket

name

aWorkstation
aWorkstation
name

withName: 'BigMac'
Worl ion witl
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Summary

- Everything is an object
- One single model
- Single inheritance
- Public methods
- Protected attributes
- Classes are simply objects too
- Class is instance of another class
- One unique method lookup
look in the class of the receiver

S.Ducasse
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A little journey in a
dynamic world

Stéphane Ducasse
stephane.ducasse@inria.fr

http://stephane.ducasse.free.fr/
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Goal B’

Lower your stress :)
Show you that this is simple

S.Ducasse 2

Rvod @

“Now! ... That should clear up
a few things around here!”

Shorter o

Thread regThread = new Thread(
new Runnable() {
public void run() {
this.doSomething();}

D
regThread.start();

[self doSomething] fork.

°
Rvod @
Yeah!
Smalltalk is a dynamically typed language
°
Rvod @

Smalltalk = Objects + Messages + (...)

no Math.sin(0.7)
just 0.7 sin

S.Ducasse 8

RMod @
Appetizer!
(S
S.Ducasse 3
Rumod| @

ArrayList<String> strings
= new ArrayList<String>();

strings := ArrayList new.
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Roadmap

Fun with numbers e
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RMod @
Automatic coercion?
S.Ducasse 0
RMod @
| class maxVal
S.Ducasse 13
Rmod @

| class maxVal + |
>1073741824

S.Ducasse

°
Rmod @
| class
S.Ducasse "
0
RMod @)
| class maxVal
>1073741823
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(I class maxVal + I) class
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o
RMod @
| class
>Smalllnteger
S.Ducasse ”
Rumod @
| class maxVal + |
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(I class maxVal + ) class

>LargePositivelnteger

S.Ducasse 8




(113) + (2/3)
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(173) + (2/3)
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2/3 + 1
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2/3+ 1|
>5/3
S.Ducasse 2
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1000 factorial / 999 factorial
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RMod .
1000 factorial

4023872600770937735437( 193748642107 1463

8861019719605863 166687299: 7727188732519; 12
087497546 4378864873371 8364784997701247¢ 35432

513 1426241 76611 202912073791438537195882498081268678
383745597317461 12158659 | 23 ISSQSI 1036976801357304216 16874760
96758713483 120: 168315102734

|5369|39528|164B\ozl309276\244896359913709 |49649754\9909342u\ssssnsneaoazln:leel lss\ I5536I5836S469W

94503997362807501 378375 I5307 | 1776I9268490343525252000| 5888535 1473316117021039681 7592151 09077580 193931781 M

19454525722, 60; 29671466746975629 1 12340824392081601537808898939645
1826324367 16167621791689097799 1 90375403 \ Z746222899E8005 19544441428201218736174599264295658174662830295557

15318161721046583: 51628422554026517048330422614397428693306 1690897968
4825901254583271682: 807075781391858 | 769996
12831860788386150279465955131 | 310379008

724501440282 1885252470935

\364932734975655

422874977401 1413346962715

®
Rvod @
1000 factorial
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@
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1000 factorial / 999 factorial

> 1000

S.Ducasse 2%
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22221
6|799702356|938970|78600408\ 188972991831 \OZI |7|229845‘?0|6A|92|06BEB43B7|2IBSSMGI249607987229085|92‘?68|937

73822 428531 118520158014/
051 ZISZA""'"”“ 113908350621 71967428222
4875 2145099487 17012445 1646126037
90293091 543994571 2 74217 7404595741 3
725! 712434169090041 34,
000000000000000000000000
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Roadmap

A first program

S.Ducasse 27





















































































