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The origins of Smalltalk

Alan Kay’s Dynabook project (1968)

-k
------
P

Alto — Xerox PARC (1973)

gagne.homedns.org/~tgagne/contrib/EarlyHistoryST.html



Object-oriented language genealogy

1950

1960

1970

1980

1990

2000

2010




Smalltalk vs. C++ vs. Java

Smalltalk C++ Java
Object model Pure Hybrid Hybrid
Garbage collection Automatic Manual Automatic
Inheritance Single Multiple Single
Types Dynamic Static Static
Reflection Fully reflective Introspection Introspection
Concurrency Semaphores Some libraries Monitors
Modules Categories, Namespaces Packages

namespaces




Smalltalk-80 and Squeak

* Everything is an object

* Everything is there, all the time

* First windowing system with mouse
* First graphical IDE

Squeak: a modern, (\ /)
portable, fast, open- ©0
/‘\.—'—-\

source Smalltalk — =~




Squeak resources

Q"."i seaSide%

www.squeak.org www.seaside.st

Downloads and links One-click image

SqueakByExample.org

Free download — Print-on-demand

by Example

with Damien Cassou and Marcus Denker




Don’t panic!

New Smalltalkers often think they need to understand
all the details of a thing before they can use it.

Try to answer the question
“How does this work?”

with
“l don’t care”.

—Alan Knight. Smalltalk Guru
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Two rules to remember



Everything is an object



Everything happens by
sending messages



Smalltalk

What is Smalltalk?

Image

Virtual machine

/////////////

Sources

© Oscar Nierstrasz 14



Smalltalk

Running Squeak

‘x B Welcome @0

‘This is the Squeak By Example image, This image has been made for
readers of the free book Squeak By Example
http://squeakbyexample.org/. It is based on a 3.9 image and contains
tools useful for developers (syntax highlighting, completion...}.’

© Oscar Nierstrasz 15



Three-button mouse

Operate

Select
\ / Window




World Menu and Open Menu

x open... 3

class browser
workspace

file list

package pane browser
process browser

method finder
message names

simple change sorter
dual change sorter
file...

transcript (t)

Image Browser

Language Editor
Language Editor for...
Moniticello Browser
Monticello Configurations
Preference Browser
SqueakMap Package Loader
Test Runner
mve project
morphic project

% World 9-.

Preferences & Servicesp
@previous project
@ jump to project...
Bsave project on file..,
load project from file...
can't undo

restore display (r)
Bopen...
jwindows...

changes...
Qhelp...

Q appearance...

do...

Agobijects (o)

Ar@new morph...
authoring tools...
plavfield options...
flaps...

projects...

[ print PS to file...
debug...

Bsave

ﬂ save as...

ﬂ save as new version
@save and quit

@ quit




Smalltalk

Standard development tools

(x B Transcript

- x B System Browser: Nul

Kernel-Numbers A Magnitude
Kernel-Objects Number
Kernel-Processes ~— Random
Kernel-ST80 Remnants ScaledDecimal

--all -- isDivisibleBy:
*Morphic-NewCurve-te isInf
*eToys-printing isInfinite
*eToys-vocabulary isNaN

KernelTests-Chronolog® Smalllnteger arithmetic isNonZero
KernelTests-Classes SqNumberParser comparing isNumber
KernelTests-Methods converting isOrAreStringWith:
KernelTests-Numbers v I instance ” ? " class | filter streaming v isZero
KernelTests-Obie interva

- x B Workspace o)
Transcript show: ‘hello world!"; or A
v

"% B Test Runner

AST-Tests
AutomaticMethodCateg
AutomaticMethodCateg
CollectionsTests-Abstrs
CollectionsTests-Artray
CollectionsTests-Seque
CollectionsTests-SkipLi
CollectionsTests-Stack
CollectionsTests-Strear
CollectionsTests-Suppo
CollectionsTests-Text
CollectionsTests-Unord
CollectionsTests-Weak
Compiler-Tests
Compression-Streams
ECompletion-Tests
Exceptions-Tests
Files-Tests
Flash-Support-Tests
GraphicsTests-Files
GraphicsTests-Primitis
GraphicsTests-Text
KernelTests-Chronolog
KernelTests-Classes

CharacterTest
StringTest

SymbolTest

TextTest
WideStringTest
TextAlignmentTest
TextEmphasisTest
TextFontChangeTest
TextFontReferenceTest
TextKernTest
TextaAndTextStreamTes
TextLineEndingsTest

no timeStamp - testing - § implementors - in

no change set -

Ibrowse "senders “implementors “versions ”inheritance ”hierarchv “inst vars " class vars "sourcel IE]

isZero
tself = 0

- x B Selector Browse

Run Selected

Run Profiled

F. 120 A

5 factorial --» 120

Type a fragment of a selector in the top pane, Accept it, E
]

Or, use an example to find a method in the system. Type receiver, args, and
answer in the top pane with periods between the items, 3. 4. 7

AST (AST-1r.157)
AutomaticMethodCategorizer (AutomaticMet
AutomaticMethodCategorizerOB (AutomaticM
Balloon (Balloon-ar.13)
Collections {Collections-md.70)
CollectionsTests {CollectionsTests-md.33)
Compiler (Compiler-sd.57)
Compression (Compression-ar.8)
ECompletion (ECompletion-de.89)

39Deprecated (39Deprecated-md.11)

/Users/oscar/Documents/Projects/Squeakims
http://source. squeakfoundation.org/39a
http://source.impara.de/me
http://source.squeakfoundation.org/inbox
http://source.squeakfoundation.org/Balloor
http://source.squeakfoundation.org/Compre
http://source.squeakfoundation.org/Graphi
http://www.squeaksource.com/ToolBuilder
http://www.squeaksource,.com/Packagelnfc
http://source.squeakfoundation.org/Squeak

=l



Smalltalk

Debuggers, Inspectors, Explorers

- x B Workspace
50 isPerfect

-x B MessageNotUnders

Smalllnteger{Integer p»isPerfect
UndefinedObject>>Dolt
Compiler>»evaluate:in:to:notif ying:ifFail:logged:

[1 in TextMorphForShoutEditor(ParagraphEditor»evaluateSelection {[revr class evaluatorClass new
BlockContext>»on:do:

TextMorphForShoutEditor{ParagraphEditor »»evaluateSelection

TextMorphForShoutEditor {ParagraphEditor }»dolt

[1 in TextMorphForShoutEditor(ParagraphEditor »»dolt: {[self dolt]}
TextMorphForShoutEditor{Controller psterminateAndlnitializeAround:

on 5/20/2008 14:08 - arithmetic - 1 implementor - only in change set Unnamed -

v _Jroot: a SystemWindow<Workspace>(3621)
b-bounds: 132@133 corner: 416@246

B Qowner: a PasteUpMorph(1622) [world]
v-submorphs: an Array(an AlignmentMorph(677) a P

P~  1: an AlighmentMorph(677)
v 2! a PluggableShoutMorph({1199)

l Proceed H Restart H Into “ Over H Through H Full Stack ” Where
isPerfect
self shouldBelmplemented

};t B Smallinteger: 50

p- bounds: 137@159 corner: 411@241
Jowner: a SystemWindow<Workspace>{3621)

submorphs: an Arrav(a ScrollBar(1951) a Tran:
fullBounds: 137@159 corner: 411@241
color: Color white

extension: a MorphExtension {1015) [locked] [o
borderWidth: 1
.bordertolor: Color lightGray
model: a SHWorkspace
slotName: nil
open: false
p_inSpecs: nil

sernllRar: a SernllBar(1951)

self A 50
all inst vars =

self
all inst vars

<

© Oscar Nierstrasz



Do it, Print it, ...

"Aa set font... (k)
x B Workspace set style... {(K)

3+ 4 =l set alignment... {u)
make project link (P)

You can evaluate any @ find...(0)

(i find again (g)

expression anywhere set search string (h)
. @ do again (j)

in Smalltalk. & undo @

[leopy (¢)

% cut (x)

[ paste (v)
[ paste...

3 do it (d)
&) print it {p)

(L inspect it {i)

( explore it (I}
@ detug it

o accept (s)
K cancel (1)

show bytecodes
copy html
more...
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Three kinds of messages

> Unary messages |5 factorial
Transcript cr

> Binary messages 3 + 4

> Keyword messages

3 raisedTo: 10 modulo: 5

Transcript show: 'hello world'




Precedence

First unary, then binary, then keyword.:

2 raisedTo: 1 + 3 factorial 128

Same as: 2 raisedTo: (1 + (3 factorial))

Use parentheses to force order:

+ 2 % 3 9 (1)
1+ (2 * 3)| |7




A typical method in the class Point

Method name Argument Comment

¥ .
<= aPoint

A

/
/

"Answer whether the receiver 1s neither
below nor to the right of aPoint.”

X <§ abPoint x and: [y <= aPoint y]

Return / Binary message Block

Instance variable

\

Keyword message

(2@3) <= (5@6) true




Statements and cascades

Temporary variables

Assignment

Statement

/

p pen |

’
p := 100@100.
/ —

pen := Pen new.
pen up.

pen goto: p; down; goto:

ptp

N\

Cascade




Literals and constants

Strings & Characters | 'hello' Sa
Numbers 1 3.14159
Symbols #yadayada
Arrays #(1 2 3)
Pseudo-variables self super
Constants true false




Method Return

> Use a caret to return a value from a method or a block

max: aNumber

» self < aNumber
ifTrue: [aNumber]

ifFalse: [self] 1 max: 2 2

> By default, methods return self



Blocks

> Use square brackets to delay evaluation of expressions

71 < 2 ifTrue: ['smaller'] ifFalse: [ 'bigger']

'smaller’




Variables

> Local variables are delimited by | var|
Block variables by : var|

OrderedCollection>>collect: aBlock
"Evaluate aBlock with each of my elements as the argument.”

| newCollection |
newCollection := self species new: self size.
firstIndex to: lastIndex do:

[ :index |

newCollection addLast: (aBlock value: (array at: index))].

A

newCollection

(OrderedCollection with: 10 with: 5) collect: [:each| each factorial ]

an OrderedCollection(3628800 120)




Control Structures

>  Every control structure is realized by message sends

max: aNumber

~ self < aNumber
ifTrue: [aNumber]

ifFalse: [self]

4 timesRepeat: [Beeper beep]




Creating objects

> (Class methods

> Factory methods

OrderedCollection new
Array with: 1 with: 2

1@2 a Point
1/2 a Fraction




Creating classes

> Send a message to a class (!)

Number subclass: #Complex
instanceVariableNames:

classVariableNames:

poolDictionaries:

'real imaginary'

category: 'ComplexNumbers'
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Seaside — a Smalltalk web development

platform

800

seaside.st: Home

[ <[> ) % nupssseasidesty

J(Q- Google

seaSidea

In smalitalk
About Community News
Sssnshots Webloas
Success Stories Maiing st
Examples Devel
What others think Contrbute
Hosting
Support
Tova more
Mershandse more
Documentation Seaside 2.8
Rendering Speed

Contribute: Help to improve code

e vear of Sessice? 19 Jaruary

T =
finshes lstening to James Rabertson
S0 Mensel Luias Smin 2ag

i o 2009 12 Jaruary 2009

s weekend, o
very Sccessf Seasice spint nere I
Keneanz. e oalanes off

Hote o st cetting g of Cincom Smaltalk
a

1 Saniany 5
Since 1 spent 20 minuies st row
g to remes

ot aga,

Obict ntilzation 7 January 2009

ity oo
| ot wm__.

Uscate 1 t0 e 263 (rename
SscascerossbieCouses 7)

navigation participate activity
About thalng List: Ask questions and
Community ol with Seaside expert. spossiiecause
ntation Webloas: Read the latest news
Downlaad about the Seaside communty.  pgare 1o sz 262

(Rsagstream>> et miatt
and documentation of Seaside. gl an exor when at enc

Seaside s a ree
ind Ooen Source

opensource framemwork
distributed under
the MIT Ucenze,

Seaside is available on the.

e compietec anotner  folowing Smallalk platforms:

Saueak (dowrload)

o a1 i six

mber
tre magi i

800

CMS BOX - CONTENT MANAGEMENT SYSTEM

&S

Cmsbox - systematic content

CMS Demo Movi

IENT RESEARCH

Janagement with

+ STEMAP SAVEPDF CONTACT LOGIN

gla- Google

SERVICE COMPANY

CUSTOMERS TECHNOLOG:

management

It just works.

‘Gmsbox, the beautifully designed, super-easy, yet powerful
and flexble Content Management System (CMS) offers
everything you need to oreate, et and enhance the content
of your web site. Al lements and contents can be arranged
and customized directly on your own web site.

Simply professional.

‘Gmsbox makes sure your site will aways look great. With
entrally defined format style sheets and a lexible column
layout,alltypes of content il automatically adapt to the
Indivicual website design.

» view more » become an associate

0800

SqueakSource

| <[ > | @ http:/ jwww.squeaksource.com/

2(Q- Google

SqueakSourcé VN

Projects

Tags Groups

Register Member
Register Group
Register Project

Authentication
Login

Home

Welcome to SqueakSource, the smart Monticello code-repository for Squeak. To get started register your
personal account and create any number of projects to host on our server. You'll immediately get all the
necessary permissions to create and manage your account, projects and versions. Detailed instructions can be
found on the Help page.

This service is brought to you for free: it is backed up daily. Still, please make sure that you have your own
proper backups and note that we cannot give any accessibility guarantees. However, if you wish you can set up
your own SqueakSource server. It is self-hosted and can be downloaded from SqueakMap.

Please report any problems or suggestions to the Squeak Mailing-List. Enjoy!
We gratefully acknowledge the support of the Software Composition Group and the University of Bem for hosting
this service.

Statistics

Members (1854)

Recently Joined:
Most Active:

Pablo P., jackbgibson, Frank Swarbrick, Mathieu, ...
Lukas Renggli, Julian Fitzell, Stéphane Ducasse, Mathie, ...

Projects (1453)
Recently Created:
Recently Used:

Most Active:

Most Downloads:

SaphirLoader, Quinto for FJS, ADC, CAnalyzer,
ake , Seaside 2.9, Seaside 2.9, Seaside 2.9,

Seaside 2.9, PharoTreatedinbox, Moose, Pharo, ...

Seaside, Pharo, Magma Tester, ShoreComponents, ...

21 January 2009

800 Dabble DB - Online Database - The 8 Minute Demo
| » | [1f http:/ /www.dabbledb.com/demo/
Demo
he 8 Minute Demo danble il
- —
—
= L ‘
— T e g e oo EE e |
s e s e
- - ==
e —t e SRS
< |
[dpoie

Tired of reading? Try Dabble DB yourself for free. Create a database in minutes. No obligations, no hassles. (Honest.)




Smalltalk

Seaside demo

000

seaside.image

]

seaside™ —

{x B OB System Browser: WACanvas

Seaside-Canvas WABrush |- i —
Seaside-Canvas-Tags WATagBrush public
Seaside-C W, i private

Seaside-Components-Dec  WACanvas
Seaside-Components-Dia WAHtmICanvas
Seaside-Components-Fre WARenderCanvas
Seaside-Ci T A i 1Canva;
Seaside-Components-Toc = WAHtmlBuilder
Seaside-Components-Wic  WARadioGroup
Seaside-Configuration

Seaside-Continuations

Seaside-Document

Seaside-Document-Elem

‘S_easgge—Examples-Mnsc I—"E|
L

Al
@ 04
brush:
flush E’
insert:
nest:
render:

«

[[provse | | I I

|| senders || versions || view...

L

Object subclass: *WACanvas

instanceVariableNames: ‘currentBrush parentBrush’
classVariableNames: "'

poolDictionaries:
category: 'Seaside-Canvas’

I

' x B Workspace

Seaside One-Click Experietice

The Seaside spplication server is alresdy running o port 8080, Foitit
rour browser ta¢ http'rlocallicst: 3080/ seaside to give it & try.

The server administration interface can be reached st
httpiilocalhost: G080 seasidescanfig, The default username/passwaord is
adminseaside.

" start £ stap server
'WAKom startOn: 8080,
'WAKom stop.

* cleanup memary "

WARegistry clearallHandlers,
MCFileBasedRepository flushallCaches.
Smalltalk garbageCollect,

>

i x B Monticello

+Package | Browse | Scripts Save

History | Changes | Backport +Repository | Open

i {Seri 1r.242)
Seaside2 (Seaside2.8al-1r.578)
Services-Base (Services-Base-md.33)
Shout (Shout.3.15-tween.70)
ShoutWorkspace (ShoutWorkspace.l-tween.1.
Slime (Slime-pmm.22)

SmaCC (SmaCC-lr.13)

Sound (Sound-md.6)

Speech (Speech-md.9)

StarSqueak (StarSqueak-sd.6)

Store (Store-pmm. 1
SystemChangeNotification-Tests (SystemChan
Tests (Tests-5d.19)

ToolBuilder-Kernel (ToolBuilder-Kernel-cwp.
ToolBuilder-MVC (ToolBuilder-MVC-sd.13)
TuulBuilder-Murph(ic {ToolBuilder-Morphic-as

http://www.squeaksource .coa:.‘saaside

p.12)
26
I

Traits (Trait:

e0o Dispatcher Viewer

Seaside2.8al-Ir.578.mcz 12 October 2008 7:03:20 pm
/seaside/

browse Dispatcher Viewer
comet Directory

config Dispatcher Editor
examples Directory
magritte Directory

pier Pier CMS

tests Directory

tools Directory

© Oscar Nierstrasz
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What you should know!

7

o 0 ¢ ¢ 0 ¢ 4 0

What are the key differences between Smalltalk, C++
and Java?

What is at the root of the Smalltalk class hierarchy?
What kinds of messages can one send to objects?
What is a cascade?

Why does 1+2/3 1 in Smalltalk?

How are control structures realized?

How is a new class created?

What are categories for?

What are Factory methods? When are they useful?



Can you answer these questions?

~ Which is faster, a program written in Smalltalk, C++ or
Java?

Which is faster to develop & debug, a program written in
Smalltalk, C++ or Java?

How are Booleans implemented?

Is a comment an Object? How would you check this?
What is the equivalent of a static method in Smalltalk?
How do you make methods private in Smalltalk?

What is the difference between = and ==

If classes are objects too, what classes are they
instances of?

g

o 0 0 4 0 0



License

http://creativecommons.org/licenses/by-sa/2.5/

@creative
common

C OMM O N S E D

Attrlbutlon-ShareAllke 2.5
You are free:

+ to copy, distribute, display, and perform the work
« to make derivative works

+ to make commercial use of the work

Under the following conditions:

Attribution. You must attribute the work in the manner specified by the author or licensor.

Share Alike. If you alter, transform, or build upon this work, you may distribute the resulting
work only under a license identical to this one.

For any reuse or distribution, you must make clear to others the license terms of this work.
+ Any of these conditions can be waived if you get permission from the copyright holder.

Your fair use and other rights are in no way affected by the above.




