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The origins of Smalltalk

Alan Kay’s Dynabook project (1968)

Alto — Xerox PARC (1973)

gagne.homedns.org/~tgagne/contrib/EarlyHistoryST.html
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Object-oriented language genealogy

1950

1960

1970

1980

1990

2000

2010

ALGOL 60
Simula 67 ALGOL 68
Smalltalk 72
————— Smalltalk 80 F-—~<-—-—-—-->c---
Objective C Sai
Java
Squeak
_________________ o SR N
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Smalltalk vs. Java vs. C++

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

namespaces
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Smalltalk-80 and Pharo

*Everything is an object

*Everything is there, all the time

* First windowing system with mouse
*First graphical IDE
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What are Squeak and Pharo?

> Squeak is a modern, open-source, highly portable, fast,

full-featured Smalltalk implementation
—Based on original Smalltalk-80 code (\0 0/)
0=

> Pharo is a lean and clean fork of Squeak

—www.pharo-project.org
Phar{(®

Thursday, 17 May 12


http://www.pharo-project.org
http://www.pharo-project.org

Pharo by Example

http://pharobyexample.org/

i mvlrkg

by example * Free download
* Open-Source
* Print-on-demand
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Don’t panic!

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

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




Image

What is Smalltalk?

e g e 7 pasage e e

oy G Sy bt ca—— S

Changes
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Demo: Running Pharo

Welcome to Pharo, a clean, innovative, free, and open-source Smalltalk environment. This is version 1.0, the
first production release of Pharo. For more information about] this release see:
www.pharo-project.org/pharo-download/release-1-6

You can find information about Pharo on www.pharo-project.org. In particular, you may be interested in:
- How to join us and get help: www.pharo-project.org/community

- Getting the Pharo By Example book (also available as a free PDF): www.pharobyexample.org/

- Watching the Screencasts: http://pharocasts.blogspot.com/

- Reporting problems: www.pharo-project.org/community/issue-tracking

If you are new to Smalltalk, we recommend you to do the integrated, interactive tutorial. To start it,
evaluate the following expression (select the text -> right button -> do it):

ProfStef go

If you are interested in installing and using external tools and projects, such as Seaside, Magritte, Pier,
Aidaweb, Magma, Moose, 02, etc., evaluate:

DEVImageWorkspaces openExternalProjectWorkspace

) Welcome to Pharo

16
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Mouse Semantics

Select \

Operate

\
1

Window
/

\_ !

é7
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World Menu

©®  World [

Class Browser
Workspace

Test Runner
Monticello Browser

Tools

Windows >
Debug >
System >
(» Save
(F Save As...

o' Save and quit

&' Quit

Class Browser
Method Search
Method Finder

Workspace
Transcript
File Browser

Test Runner
Process Browser
Monticello Browser
Recover lost changes...
Change Sorter

More...
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Standard development tools

066 Number o
066 Transcript i Kernel-Numbers Complex - i
hello world - Kemel-Objects L Magnitude A anthmetic s integerPart
hello world Kernel-Processes L Number comparing interpolateTo:at:
Kemel-STBO Remnants L Float converting isDivisibleBy:
KemelTests-Chronology @ L fraction filter streaming isinf
KermnelTests-Classes E ScaledDecimal intervals + isinfinite
KemelTests-Methods L Integer mathematical functions & isNaN 6}
KernelTests-Numbers E iti printing ¢ isNumber
L w’eﬂegatlwmm testing isOrAreStringWith:
L ¥ truncation and round off » isZero
sn
»log

“__x_

: 'hello world'; ¢

ulf -0
668 Method Finder o
*Integer factonal
(21a1a) Test Runner o Type a fragment of a selector in the top pane. Accept it. l
ot Bt Or. use an example to find a3 method in the system,
. Type receiver, args, and answer in the top pane with
Bogusinfo-Testing periods between the items. 3.4.7 ‘
CollectionsTests-Abst

CollectionsTests-Arraf
CollectionsTests-Sequ
CollectionsTests-Split
CollectionsTests-Stac
Colocttomksts-Stn.

f00 Monticello Browser o
History N Backport

fUsers/oscar/Documents/Projects/Pharoimages/Pr
http:/iwww.squeaksource . com/Pharo
http://www.squeaksource.com/Pharoinbox/

AST-Core (AST-Core-ir.67)
AST-Tests-Core (AST-Tests-Core-ir.9)

Announcements (Announcements-adrian_kenha
ArchiveViewer (ArchiveViewer-MarianoMartinezPec

x http//www.squeaksource com/MetacelloReposit
Colecttonsksts-w:a AutomaticMethodCategorizer (AutomaticMethodC. | http://seaside.gemstone.com/ss/metacelio
g’:"e?l"m'“‘ . AutomaticMethodCategorizerOB (AutomaticMetho | http://source.lukas-renggli.ch/omnibrowser

Balloon (Balloon-MarcusDenker.33)
Bogus (Bogus-cwp.18)
Bogusinfo (Bogusinfo-Ir.18)

http:/iwww.squeaksource.com/autoMethodCat

GraphicsTests-Files http://www.squeaksource.com/shout

GraphicsTests-Primits

. ttp/iwww.squeaksource com/RoelTyper
an""‘w‘g’;‘:‘w Bogusext (BogusExt-cwp.4) http://www.squeaksource.com/OCompletion
Kernel "”t: -cla'soses Collections-Abstract (Collections-Abstract-Stephan | http://www.squeaksource . com/PharoSound

Collections-Arrayed (Collections-Arrayed-MarcusDy
Collections-Sequenceable (Collections-Sequencea
— : : - Collections-SkipLists (Collections-SkipLists-adrian_

M\‘.k (Collections-Stack-steohane

http://www.squeaksource.com/PharoMorphicEx
http:/iwww.squeaksource com/Newinspector
htthMmsqmtmto comirb 19
h .com/Nile

KernelTests-Methods
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Debuggers, Inspectors, Explorers

066 5@10
¥ root: 5@10
»x:5
o . »y: 10

Smallinteger{Object)>>shouldBelmplemented
Smallinteger(integer)>>isPerfect
UndefinedObject>>Dolt
Compiler>>evaluate:in:to:notifying:iffail:logged:
[] in TextMorphForShoutEditor{ParagraphEditor)>>evaluateSelection
BlockClosure>>on:do: j

[mceed IRestan Imm IOver IThmugh IFuII Stack Iaun to l-lerei\vhere j

isPerfect
self shouldBeImplemented

self thisContext
all inst vars | stack top
all temp vars
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Do it, Print it, ...

nout UiIkspalc (-}
@i do it (d)
&3 print it (p)

(A inspect it (i)

(J explore it (1)

@ debug it (D)
profile it

_ watch it

(@ find...(f)

(@} find again (g) |

(@) extended search...

@@ do again (j)

@y undo (2)

You can evaluate any i)

expression anywhere % cut (x)

in Smalltalk. R

o accept (s)
¥ cancel (I)
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Roadmap

=

> The origins of Smalltalk

> What is Smalltalk?

> Syntax in a nutshell

> Seaside — web development with Smalltalk
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Three kinds of messages

> Unary messages

> Binary messages

5 factorial

Transcript cr

3 + 4

> Keyword messages

3 raisedTo:

Transcript show:

10 modulo: 5

'hello world'
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Precedence

First unary, then binary, then keyword:

2 raisedTo: 1 + 3 factorial

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

Use parentheses to force order:

1 + 2 * 3
1 + (2 * 3)
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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:

1 + 2 * 3
1 + (2 * 3)
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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:

1 + 2 * 3 9 (!)
1 + (2 * 3)
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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:

1 + 2 % 3 9 (!)
1 + (2 * 3) |7
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A typical method in the class Point

<= aPoint
"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

A

X <= aPoint x and: [y <= aPoint y]
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A typical method in the class Point

Method name

<= aPoint
"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

A

X <= aPoint x and: [y <= aPoint y]
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A typical method in the class Point

Method name Argument

S

<= aPoint
"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

A

X <= aPoint x and: [y <= aPoint y]
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A typical method in the class Point

Method name Argument Comment

Vot S

"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

A

X <= aPoint x and: [y <= aPoint y]
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A typical method in the class Point

Method name Argument Comment

Vot S

"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

A

X <= aPoint x and: [y <= aPoint y]

y

Return

Thursday, 17 May 12



A typical method in the class Point

Method name Argument Comment

\

<= aPoint /

"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

A

X <= aPoint x and: [y <= aPoint y]

Return

y

Instance variable
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A typical method in the class Point

Method name Argument Comment

Vot S

"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

" X <= aPoint x and: [y <= aPoint y]

/1 \

Return Binary message

Instance variable
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A typical method in the class Point

Method name Argument Comment

Vot S

"Answer whether the receiver 1s nelither
below nor to the right of aPoint."”

" X <= aPoint x and: [y <= aPoint y]

/1 \

Return Binary message

_ Keyword message
Instance variable
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A typical method in the class Point

Method name

\

Argument Comment

<= aPoint
"Answer
below n

A

X <=

o/

whether the receiver 1s neither
or to the right of aPoint.”

/1 \

Return Binary message

Instance variable

aPoint x and: [x\<= aPoint y]

Block

Keyword message
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A typical method in the class Point

Method name

Argument Comment

\

<= aPoint
"Answer
below n

A

X <=

o/

whether the receiver 1s neither
or to the right of aPoint.”

/1 \

Return Binary message

Instance variable

aPoint x and: [x\<= aPoint y]

Block

Keyword message

(2@3) <= (5@6)
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A typical method in the class Point

Method name

Argument Comment

\

<= aPoint
"Answer
below n

A

X <=

o/

whether the receiver 1s neither
or to the right of aPoint.”

/1 \

Return Binary message

Instance variable

aPoint x and: [x\<= aPoint y]

Block

Keyword message

(2€3) <= (5€6) true
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Statements and cascades

| p pen |
p := 100@100.

pen := Pen new.
pen up.
pen goto: p; down; goto: p+p
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Statements and cascades

Temporary variables

\\ p pen |

p := 100@100.

pen := Pen new.

pen up.

pen goto: p; down; goto: p+p
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Statements and cascades

Temporary variables

\ pen |

| p
p := 100@100.

,/555 := Pen new.

pen up.
pen goto: p; down; goto: p+p

Assignment
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Statements and cascades

Temporary variables

\ Statement

pen | ’////

| p
p := 100@100.

,/555 := Pen new.

pen up.
pen goto: p; down; goto: p+p

Assignment
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Statements and cascades

Temporary variables

\ Statement

pen | ’////

| p
p := 100@100.

,/555 := Pen new.

pen up.
pen goto: p; down; goto: p+p

Assignment

N\

Cascade
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Literals and constants

Strings & Characters

'hello’ Sa

Numbers

1 3.14159

Symbols

#yadayada

Arrays

#(1 2 3)

Pseudo-variables

self super

Constants

true false
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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
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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 ]
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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)
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Control Structures

> Every control structure is realized by message sends

max: aNumber

~ self < aNumber
1fTrue: [aNumber]

ifFalse: [self]

4 timesRepeat: [Beeper beep]
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Creating objects

> (Class methods

> Factory methods

OrderedCollection new

Array with: 1 with:

1@2
1/2

a Point
a Fraction
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Creating classes

> Send a message to a class (!)

Number subclass: #Complex
instanceVariableNames:

classVariableNames:

poolDictionaries:

'real imaginary'

category: 'ComplexNumbers'
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Demo: Defining classes and methods

g
NN ‘pharo.image

ToolsTest-MessageTally Customer > testPostOffice
ToolsTest-Pointerfinder e PostOfficeTest as yet unclassified
Traits-Composition
Traits-Kernel
Traits-Kernel-Traits
TrueType-Fonts
TrueType-Support
VB-Regex
VBRe%:-Exceptions
PostOffice

» e )

o browse )'\ hierarchy ol variables )K implementors - inheritance ~}~ senders -3 ¢~ versions L% view -9
testPostOffice
self assert: postoffice isEmpty.
(Customer named. 'jack’) enters postoffice
self assert: postoffice waiting = 1.
(Customer named. 'jane’) enters: postoffice
self assert: postoffice waiting = 2.
(Customer named: 'jill’) enters: postoffice.
self assert: postoffice waiting = 3.
self assert postoffice serveCustomer = "jack’.
self assert: postoffice waiting = 2
self assert: postoffice serveCustomer = "jane’.
self assert postoffice waiting =1
self assert: postoffice serveCustomer = “jill'.
self assert postoffice waiting =0
self assert: postoffice serveCustomer = nil

7[3 PostOfficeTest
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Roadmap

=

> The origins of Smalltalk

> What is Smalltalk?

> Syntax in a nutshell

> Seaside — web development with Smalitalk
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easide — a Smalltalk web development platform

ann L "
200 e 4 My e s e s
. . —— sAudl o , ——
|
- . Mome | Projects | Tags | Members | Grospe | Welp
aS|de Actins Home
se RS feed
Regiter Marge  WHEOME 10 SauedkSauce, The ST MnGONS Code-reposnay for Sausk g P, Te g stantes
Regrter oo regalier your person scoout and creete ey musber of Sropects Lo host on Our server. You'll mredetely
Rognter Progec: AT 1 The NECMANY PATTISLIONS 10 CTEINE NG MANIGe yOUr SCCOWR, GROMCIS and versons. Detales
Falrvcions O be found on The Helo page
AOL £ Ly News : Autheatication
M Lo This servicn 18 brooght 20 you for freec it i Beched wp daly. SUR, Dleane mahe sure Tt you Rive your owe
PPOpe’ BACkups N0 NOLE TRIE e CANAGE Gve Iy ACORRDALY GUaraiass. Mowewer, I you wieh pou can Mt
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Cmsbox - systematic content management
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Demo: PostOffice in Seaside

.~

seasidel . image

anaA PostOfficeView

Seaside-Emai ~ Customer
Seaside-Tests-Email PostOffice
Seaside-Pharo-Email PostOfficeTest
DynamicBindings PostOfficeView
KomServices
KomHttpServer-Kemel
KomMtipServer-Module
KomHttpServer-Protoce
Seaside-Adaptors-Com
Seaside-Tests-Adaptor:
PostOffice 2

 miNSIANcea
.

hierarchy vanabies
renderContentOn: html
html heading: 'Welcon
html form: [
html text: 'Customer:'.
html textInput on: #customerName
html submitButton text: 'enter'
callback: [(Customer named:

- all ==
as yet unclassified

inheritance

of:

customerName) enters: postoffice]

customerName
customerName:
intialize

renderContentOn;

aNm

Seaside

l ; A;l l + ,v“ hep: ) flocalhest 8080/ PostOMCe?_s=6602176FEEXCCDE k= SYN3g-nIN_R4CFA
(D) B# Apple on scg localy U.Bernev CMvy Generaly Ltv Compstersy bitly db of lulu wbe Leo pwyl cul

¢ Ma-

Welcome to the Post Office!

Customer: Sd enter

_Serve a customer

Waiting customers:

Elvis
Janis
Jimd
Sd

New Session Configure Halos Profile Memory XHTML 2/4 ms
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What you should know!

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

~> What is at the root of the Smalltalk class hierarchy?
S~ 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?
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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?

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

> What is the difference between = and ==

~ [f classes are objects too, what classes are they
Instances of?
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@creative
commons

C OMMO N S D E E D

Attribution-ShareAlike 3.0
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.

http://creativecommons.org/licenses/by-sa/3.0/
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