Pharo for
Scientists



http://stephane.ducasse.free.fr
http://www.pharo.org

JPMORGAN é‘% ENSTA &Lam &,zfn'a,—-

C HASE & C Oo B re t d g ne RESEARCH INVENTEURS DU MONDE NUMERIQUE

k\‘ SCHMIDT dijevicre

Ingenieurburo flir Bauwesen

f ZWEIIDENKER
w &5 GEMIALK' s THALES

(ol
works SYSTEMS OOpS§
projector - m

software  BetaNine @etsty/e. ch

° - I software en gineerin g % .
SORABITO knowroaming

| :
M FINWORKS TA MERE...

BADASS MOBILE DEVELOPMENT

d N @
Sensus EARvARE ceccr () Palantir
@ SpesenfFuchs

O '
(O FAST Yesplan (U”e“ém

ndacion Argentina de Smalltalk




\ W. B ‘

Epicea - Code Changes
m Today. 224 pm

Referencef inder

- Pharo ukuomwhingostil Lcfg3sys P it

lceberg repositories

+ Chone repository n AGd local repository (# Fetch B

W AT arabieyr
'&'-"L“ A.:J.—,"ln
10 3 (M orOtyext

-- e ¥ M

Repostones £ New repository :
350" | poé snmpirea A
Name Current branch Loaded version Sty TR
iceberg dev 04 fach3ee (15 May 2017) Up to date 2 %
"t'i . ;,P\J"\) :..“"ng.. mastef :".iz’:x :;-\C(ll::: L;".IAJY9 o " e
.
ot
(t p e
w'(y('.aul‘v
General Packages Remnter  Bransies Branch browse!
» - *
| MN"
Name Valve S
v @ el

Remote User
pemote host github com
Repo Ownes pharo-ves

ocaton LTy WS te

tioniR L
yund T

%
o

& o NN
%

N
/

g

“ /

.
. Ay IOLHHE +

b‘_ﬂ_‘_‘ jeds™

<2987

At N0
f sredn Lorensd

not used ¥

ol

1m0 e

‘/ by

N

e

.t

P Nt e

Asseord phaor bewrtor ‘wwt

. -

v —

o -



Pharo!

» System: Pure object language + full IDE

* Powerful, elegant and fun to program
* Great community / industrial consortium
 Living system under your fingers

e Works on Mac OSX, Linux, 10S, Android,
Windows, Pi - 100% MIT



Phar

The immersive programming experience

Pharo is a pure object-oriented programming language and a powerful environment, focused on
simplicity and immediate feedback (think IDE and OS rolled into one).

Pharo 90

~740 packages

= 9 000 classes

= 120 000 methods

e || Pharo
n ‘ x -0 Playground
- o Random>>#see Page > B 250 forks sur Github
Scoped  Variables Histod . -
Type: Pkgl|*Phg2 Pk " Cores |'W | (€1 Random —il 'l"-’m:: :=Is°t new. up to 100 contrIbUtors
—— R - (c) C:::f:):andom ) :‘c: '1:-:::5::::::: .[ numbers add: 100 atRandom ]. 30 regul ars
P " -8 sub projets
» & Refxtorin:{qc:ges {} SequenceableCollection = - graphlcs
1 g x;::z:::-g:\:::nmn (I) mi:;e, x -0 debugit = VCS
s I e ooy ¥ T PProcsed Ginear Aweo 2owr - tools
, UndefinedObject Dolt g
seed: aNumber CompiledMethod valueWithReceiver:arguments: iz‘
"Refer #privateNextSeed and [1] |RubSmalltalkEditor debug:receiver:in: [ aCompiledMe -
S Consortium

~ 28 companies

~ 25 academic
Discover Download Learn

Learn more about Pharo's key Download latest version (8.0)! Access the Pharo Mooc!
features and elegant design. Read more about here 3000 people registered and follow the
Pharo Mooc. You can find it here.
Watch the teaser!

Subscribe to the Pharo Newsletter

Follow us on Twitter: @pharoproject




Elegant!

* Full syntax on a postcard

* Simple and powerful objet
model



exampleWithNumber: x

<syntaxOn: #postcard>
"A ""complete"" Pharo syntax”

|y |

true & false not & (nil isNil)
ifFalse: [ self perform: #add: with: x ].

y := thisContext stack size + super size.

byteArray := #[2 2r100 8r20 16rFF].

{ -42 . #(%a #a #'I''m" 'a' 1.0 1.23e2 3.14s2 1) } SyntaX! .........

do: [ :each |

| var |

var := Transcript

show: each class name;
show: each printString ].

AX <y

https://www.pharo.org
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Mainly objects,
messages and lexical
closures



Temp declaration, assignment,
separator and return

|a|

a:=40 + 2.



Lexical closures: Blocks

Unary messages

Date today, 9 squared

“Operators” Binary
4+ 3
‘Black ’, ‘Chocolate ’, ‘is good’
Keywords messages

2 between: 0 and: 10
2.betweenAnd(0, 10)



Lexical closures: Blocks

* closure definition
[:x | X + 5]
* closure execution
[:x | x + 5] value: 37

>>> 42



Control flow ops are messages

Weather today isRaining
IfTrue: [ self takeUmbrella]

IfFalse: [ self takeSunglasses]

Yes we send messages to Boolean objects



lterators

#(1 -2 -3 4 -5) collect: [:each | each abs]
>>> #(1 234 5)

Yes we send messages to collection to do loops



Class / Method definition

Object << #Point
slots: { #x . #y };
package: ‘Kernel

<= aPoint

"Answer whether the receiver is neither below nor to the
right of aPoint."

A x <= aPoint x and: [y <= aPoint y]
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Full Model!

* Dynamically typed

* Stateful Traits =8 ELEE 120 8
* Closures everywhere ,\
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Focus on intrinsic complexity

Eliminate accidental
complexity
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Adapt




Pharo is highly
INEGEIE




Most languages do not
expose much of their
Internals
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* Introspection is a first step
* Pharo is fully inspectable and

reflective
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Uber Presenter




We can do the same
with web app, sockets,
hetworks, sensors,
living programing....



Pharo’s goal...



A powerful énglne

to invent (y)our future)




An ecosystem where

_ innovation/business bloom"




PharoCloud

WEBDRUCK.CH

J Web-To-Print Solution

Wind Energy
Pioneering new ways of maximising sustainable wind energy yields.
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L Soluciones méviles ¢ operators, manufacturers,insurers and service providers worldwide. Design and create
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Back-End Wafer-Level Packagln s
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Your mobile hardware as
a high-chance to have
been produced by a robot
controlled via a smalltalk
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LifeWare
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Migrating to

Pharo

30 Millions lines of code...

Kent Beck Is one of the
founders
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ALLSTOCKER

Asia's largest online marketplace for used construction equipment and machinery

How to Buy Lo

‘We find machines for yo

Full Stack In
Pharo
Online

marketplace

1 raised 4.7 M$

Find Machines
Qsearch by Category I
Construction Machinery Material Handling Farm Machinery
. lii T i
m m 3 Fbrkllfts Tractors
Mini Excavators Excavators Wheel Loaders Dozers Vehicles
’ ii I I E Il Dumps Trucks Other Vehicles
Cranes Rollers Graders Finishers
= l ) Others

Generators Welders Compressors Small Items Olh;ra(églnnse!:luecstlon Attachments Parts Others

Qsearch by Keyword TN

Enter a keyword (e.g. KOMATSU PC200)

New Machines Updated on: 2016/09/13 17:46:18

HOKUETSU KUBOTA
PDS175S U-55-6

400,000 JPY 3,500,000 JPY

© 4573 2015 (@ 330

ST

OTHER
MGR2500

133,100 JPY
(C]

ISEKI
HL407G
198,000 JPY
C]

See More >

OTHER OTHER
MR6500 GH250-GML
143,000 JPY 165,000 JPY
(C] (C]
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gj‘i’“?% pharocloud Overview Pricing Help&Docs Logln Sign Up

Pharo platform as a Service: put your
Smalltalk web-application online at
Pharocloud in just a couple clicks

«
Try it for FREE : o B

Deploy Pharo

on the cloud In 3 min




@ CMSBOX Bearbeiten Hinzufigen Clipboard Aktionen Diese Seite

Neue Seite

Artikel
Formular

Tabelle

SYSTEM

Das Content Mz

WEBSEITE

100% Inline-Editor

— Die cmsbox ist ein Content Management System der néchsten
Metatags Generation. Die Benutzeroberfiiche ist nahtlos in die Webseite
integriert: Alle Texte werden direkt auf die Seite geschrieben!| X

Statistik
Archly @000 oo s on on on oo oo o =
Drag &Drop w RIS
BENUTZER | | Copy / Paste
Handlich: Boxen und Elemente Cuesbax rocke o
SUPPORT I frel auf der Seite positionieren.
| |
LB_MltCT‘bfxf““ ! Eigene Bilder und Videos

direkt auf die Webseite ¢

-

® CMSBOX GMBH - TERRASSENWEG 18 - CH-3012 BERN - +41 (0)31 356 42 52 [ Sucher



Yesplan is veelzijdige software voor het
efficiént plannen van evenementen.

Yesplan is uiterst gebruiksvriendelijk, flexibel en makkelijk
te koppelen met andere softw

:
Distributed

R .

Resources
Management

s e
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Server Testing

Continuous API Testing — o

keep your services under control 24/7

Tests

www.2denker.de
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WEBDRUCK.CH
Web-To-Print Solution

WE B D R U C K . C H ) ONLINE DRUCKEN UND GESTALTEN

* Design and create
individual printed
matter

e eShop with credit
card payment

e High quality PDF
output with Printing
Process integration

e Thousands of orders
for seven Swiss
printing companies




® Grab File Edit Capture Window Help

Debris Publishing Web ln(er( Debris Publishing Web Interface
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60 40 @ 2000 5
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o buv i and other i
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AP =
x - 0O Mobile Terminated ForwardSM § -

Free Software Mobile

addr: destG1

translation: 0;

yourself);
yourself.

forwardSM := ASN1Dictionary new
at: 'sm-RP-DA’ put: (ASN1Diction:
at: 'imsi’' put: destiMSI toTB
yourself);
at: 'sm-RP-OA’ put: (ASN1Dictiona
at: 'serviceCentreAddressOA

Communication solutions

yourself,; —]CI')UHGO —1_
at: 'sm-RP-UI' put: (ByteArray readHexFrom: '240c919481481365420NNN511N07171085534N01NrR3I20hfdNRAGRSFI o
yourself. AdmJ® mORE Qew®Ep £ =2 QQ_AE
operationName :=‘forwardSM'. s s — =R
Na. Tina Soaca Deatinatian Patocel Langtt ko
1 B.Be0d ] 2000 G54 5. 236 irvoke forwordsh

dialogue := ZHLR endPoint newDialogue.

» Frare 1: 236 bytes om wire [1888 bite), 236 bytes captured (1583 bits)
F Linux cooked caplure
. . » Intermet Protocol Verzion 4, Src: Z035.288.288.208, Dst: 2€8,208.208.208
invoke := dlalogue » Strean Conteal Transnission Protesel, Sec Port: 085 [29R5), D&t Part: 2905 (20a5)
- > MTP 3 User Adoptatice Loyer
requestTcinvokeNamed: operationName parameters: for, c.i.uiiig connccricn concrot Fart
- 1 b Trunsact ion Cupabilitiss Applicat ion Part
: class: 1 timeout: 500. T
invoke ¥ GSM SMS TPOU [GSY 03.40) SMS-DELIVER
Deve sere = TPRP: TP Heply Path parareter 1s not set 17 this 5¥5 SUEMIT/OELIVER
onReturn: [ ]; WOus wurs = TR-UHID The TP LD “ield cortadsz only the zhort vessage
. eede cen. = TPERI: A Stals repor? shall be returned 1o the SNE
onErr.or: n’ « 8o = TP-LP: The message hos not been torwnrded a~d 12 not 3 spowned wessage
onRelect: n; were oli. = TPMMS: No rore mescages are waiting for the M5 in this SC
. vere <oHH = TP-MTI: SNS-CELIVER {H)
onReturnLast: [zresult | 1. b TPOriginating-Address - 1451288315624}
> TR-PID: A
» TA-OUS: B
1 » T2Service-Cortra-Tive-Starp

d'alogue H - . = - Toiispr =lutu— ength: (18] deoends an Bata—Coding=Schees

requestTcBeginDestinationAddress: imsiAddr v T2-yzor-Data

o & .’ SNS text: Hello from Pharo
originatingAddress: mscAddr

applicationContextName: '0.4.0.0.1.0.25.2" asAsnlOid .

DOUE 82 RY Al RS DT BH HE RY 6L Te 20 Tc 06 S aR 11 biM..... k.(

BO0H B5 A5 A1 N 01 ad 11 ER QF BB A2 A7 & A1 B0 AR L...... Liae.al
D0a6 07 84 80 20 01 93 19 €2 6¢ 41 al 37T Q2 Q1 91 82 ........ .7

O0bE D1 2¢ 3@ 37 S0 0B 62 €2 43 58 18 OL 5O 9 34 88 @7..b. ChiuPuas

- = ;:;B 31 94 51 57 10 D0 B8 B8 ©4 21 24 Bc 51 4 81 :: weQuainn IBeaaa

| 13 b5 92 He D 51 18 V1 21 95 50 a8 19 B 32 S, L5802,
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Programming environment for

Programmable Logic Controllers

powered by : A <== Choose a board

Picture A

Software PLC

CIN IDE4PLC

EEEN

EDU-CIAA-NXP

>

~* | MAIN_PROG VAR ﬁ M 2,.\ 0
—-o- L 4+ Rl E >0

v
A
A
POU Variable Declarations Editor
- P man_PrOG Network 1 Al
E C A
Interface Variables TON _
el TeC3 Tive Leos
VAR_INPUT TEC1 BOOL | | A IN Q { )
VAR_INPUT TEC2 BOOL INT#10 - PT ET - var0 v
VAR_INPUT TEC3 BOOL TEC2
“ i |
Internal and External Variables
MUL EQ
= =2
kb EN ENO EN ENO —
v il s var0-INL  OUT - varl varl -INL  OUT-LED2
bl N L INT#2 - IN2 INT#20 - IN2




NTed: disaster scenario
recovery

NTed
8 Interaktionsschema Darsteller Verletzungsmuster Interaktionsschema tags PIN
Patient 1 Inhalationstrauma Inhalationstrauma SK | EEGB a n n a
il Verbindungsstatus
Patient 2 Verbrennungen 3. Grad Verbrennungen 3. Grad SK I OMTH a o o n
iZ Events
Patient 3 Verbrennungen 3. Grad Verbrennungen 3. Grad SK I VYW6 a o o n
B4 Nachrichten Patient 4 Offener Oberschenkeli# Offener Oberschenkel# SK I Z19K B n o n
Patient 5 KoplaWu + SHT 1° KoplaWu + SHT 1° SK I G7DE B n n n
Patient 6 Verbrennungen 2° Verbrennungen 2° i \S SK I WM4G a n (2] +]

To simulate disaster response

ener Betroffener TsK W5UR
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> Google play | drgeo Q|

& Apps Search Android Apps v Allprices v
My apps ADDS
Shop
Games

Editors' Choice

:
My wishlist :
I
Redeem |
Sun Ra
Dr. Geo free Dr. Geo : un Ray
Hilaire Fernandes & Dim Hilaire Fernandes & Dim i
|
L & & FREE L & & .I"'LHSQS.?U ! Qle from ray to zenith « &1°

Alexandna

distance between Alexandna and Syene = 2804

iWorks on linux, mac, windows,

android, OLPC




m m (S www.moosetechnology.org

Moose technology: Home

Moose is a
platform for
software and
data analysis.

It is an open source
project since 1996. It is
supported by several
research groups around
the world, and it is
increasingly adopted in
industrial projects.

Download 4.7

Download

[ Search moosetechnology.org

E"'\n'!:”E'S

v

L.um«ne
assessment

-

Call for help: webpage
redesign

29 April 2013

We are starting a project
to redesign the Moose
webpage. The initial goals
of the redesign are: * ...

Moose 5.0 roadmap

13 April 2013

A summary of the talk
laying out the Moose 5.0
roadmap can be found at:
hitp://www.humane-
assessment...

Moose 4.8 development:
4045 green tests

Sophisticated analysis platform

more than 200 men/years

Caontact us
Report an issue
Site powersd by Pier
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& 7 Better Faster Cheaper Test Management FEATURES TRAINING & SUPPORT PRICING

riskd (sed test management.

* YourIT is critical to your company.

¢ Would you dare not to control your risks and neglect the possible impact foryg
company and customers?

D FREETRIAL

12N

o Start controlling your risks in a standardized and easy way !!! S

BETTER  “FASTER  °CHEAPER

guides you in composing the is the fastest way to compose As from now, wasting time and money by re-
most effective and efficient end-to-end test your master and Cetailed test plan. It comes with inventing the wheel is history.
strategy, starting from identified product risks. It a predefined knowledge base containing best gives you significant savings in creating your test
helps you focus on the critical aspects of your practices for building your test plan, thus giving plans.
projects and products. you a head start.

It provides an intelligent and complete approach

is the only platform for risk based allows sharing and reusing forall
test management showing you a comprehensive knowledge and experiences from previous sustai
and visual overview on the risk status of your projects. Over time, becomes maint
project. smarter in guiding you since it is self-learning and D | | | | t I | | | | I | |

continuously improves its best practices.
» YOUR ADDED VALUE
» YOUR ADDED VALUE

COMPONENTS

Estimate all the required testing effort

Identify, categorize, prioritize and Write your master and detailed test Capture all the test results to monitor
mitigate your risks with one single planin afaster way. on onesingle page. the progress.
tool.

» LEARN MORE

Monitor the nrogress using the Risk Fxnortvour test nlan to a docx file. Disenver intellicence in vour testing
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Organize your
\ creative work

airflowin g LT

Plans and Prlcmg
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Deployed busmess model

did not work

e o
Take the pain away 46m your

organization needs.
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SYHECthue home products services  contact U

Inventive § Analysis @

Can develop a comple
analysis in 3 months

‘3 tools for sottware evolution
l i

_ 3t
|II Dedicated ﬁ _ . _
u Dedicated tools Decision making

Synectique nﬁ:z?ugiﬁesss Synectique offers tools Synectique tools provide
itolli :nce tools for vour fine-tuned 1o your software answers that lead to
9 e Y analysis needs concrete decisions



ESDESEHFUCI-IS Funktionen  Aktuelles  Forum  FAQ  Preise Q f v

Spesentuchs

opesenfuchs ist eine Reisekostensoftware flr jedermann. Einfach, schnell und kostenlos. Alle

Fauschalen und gesetzlichen Regelungen sind hinterlegt. Es ist keine Registrierung notwendig!

Reisekosten clever abrechnen »

Ohne Login benutzen

Fasswort

Login mit Fac

Redgistrieren




Call us: +44 (0)115 951 8800 EVENTS CAREERS SUPPORT DOWNLOADS CHINA

. . Romax Aboutus RLDLISGISIE Products  Services  Customers
eo TECHNOLOGY

Wind Energy

Pioneering new ways of maximising sustainable wind energy yields.
Our products and services optimise asset availability, wind turbine
performance and drivetrain reliability. We work with owners,
operators, manufacturers, insurers and service providers worldwide.

Home > Industries > Wind Energy

Why we are specialists Who we work with

Wind Energy

ind enerav vields

Get in touch

We provide services and software to a
range of industries

ENQUIRE TODAY »

Related links

InSight

RomaxWIND
Butterfly platform
Forensic engineering
Analysis service
Monitoring service

Wind industry solutions

Fhmssson o m ol il = A=



pOS' I Handle return mails
scan share send

In Switzerland

Built a dataflow plug and play
on top of Pharo




kﬂOlIerO m|n9 ABOUT US PRODUCTS ~ BUSINESS RATES CONTACT BLOG
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P SR ,
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3 B

»

.3 ROAM SMARTER

TS et . SN .

“ UNLIMITED DATA IN 100+ COUNTRIES

VIEW PACKAGES

LIMITED TIME: 50% off Global SIM Card or Sticker + Russia data package! O

Our Roaming Solutions

Affordable calls + data in 200+ countries
Bonus WhatsApp data usage
4G LTE coverage
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Bond calculator

* FAVORITOS

for experts ——
Investors

Your own research tool for
making intelligent decisions.

€O

from Argentina



x - 0O Playground
ofdemo2 > B an OFOrderProductMe
""CONTRIBUTORS" Propagation Raw

'Jeff Cook'.
'John waiter'.

OFCookActor new name:
= OFWaiterActor new name:

"AREAS"
cosyCorner := OFVenueActor new name: 'Cosy Corner'.
kitchen := OFRoomActor new name: 'Kitchen'; parentArea: cosyCorner.

warmStation := OFKitchenActor new name: 'Warm station'; parentArea: kitchen; addContributor:
jeffCook.
coldStation := OFKitchenActor new name: 'Cold station'; parentArea: kitchen; addContributor:
jeffCook.

room := OFRoomActor new name: 'Room'; parentArea: cosyCorner.
tablel OFTableActor new name: 'Table 1'; parentArea: room;
table2 := OFTableActor new name: 'Table 2'; parentArea: room;
"PRODUCTS"
steak := OFProduct new name: 'Steak'; characteristics: {OFPWarm}.
sandwich OFProduct new name: 'Sandwich' ; characteristics: {OFPCold}.
cosyCorner products: { steak . sandwich }.
"MESSAGE HANDLERS"
cosyCorner addScriptedMessageHandler
when: [ :message | message isOrderProduct ];
execute: [:message :handler | OFProduceProductMessage new ].
jeffCook addScriptedMessageHandler
when: [ :message | message isProduceProduct ];
execute: [ :message :handler |
handler
queue: message
to: [OFDeliverProductMessage new to: handler actor areas anyOne] ].
johnWaiter addScriptedMessageHandler
when: [ :message |
message isDeliverProduct and:
johnWaiter areas includes:
execute: [:message :handler |
handler
queue: message
to: [ self inform: message
cosyCorner.
"ORDERS"
orderSteak := OFOrderProductl new product: steak; sendBy: johnWaiter to: tablel.]
orderSandwich := OFOrderProductMessage new product: sandwich; sendBy: johnWaiter to: tablel.
cosyCorner

addContributor: johnWaiter.
addContributor: johnWaiter.

message initialReason receiver ] ];

product gtDisplayString, ' delivered!' ] ].

John Waiter

PeliverProduct

(]
o
<]
=

If message isProducefoduct|

.|

feenk

Help growing startups
Get back control on softwa

~foundation iness-core src est ) [ java ) B com ¥} | ; CosyComnerPlaceOrderTest testPlaceOr
B Project v @ = #&%- I- @ CosyComerPlaceOrderTestjava
v Rfalcon ~/Work/Codefalcon CosyCornerPlaceOrderTest || testPlaceOrderFromtaiterToCookWithProduct () |
> M .gradle 52 Order order = cosyCorner.createOrder(cosyCorner.cheeseBurger, quantity); order: "_Order{93cf163@a0fd404, type='order', id='
> [ .idea 53 PlaceOrderMessage placeOrderMessage = cosyCorner.createPlaceOrderMessage(order); placeOrdertessage: "_PlaceOrdertessage{1852;
» Iz android 54 placeOrderMessage. from(cosyCorner. johnWaiter).sendTo(cosyCorner. tablel);
R, cs
Debug: | CosyCornerPlaceOrderTest.testPlaceOrderFromW: LA
G Debugger [E] Console +* H O
0 i Frames == Variables -
@ © "main"@1 in group "main®: RU... + 3y & v = placeO: = {_PlaceOrder 2408} "_PlaceOrderMessage{1852a3ff@88d1abae, type='message_place_order', id='m
- - » % relati istry = (Relati istry@2415} i istry \n  Proxy.of[_Recipe.... View
P BRESLEENICEMEICACEIIINCITESE — ¢ sender = (RelationProxy®2416) "Proxy.of) GLIBS$4205583(4b3ed2{0@2687ch00, ty ... Vi
Ji | invoke:-1, NativeMethodAccessorimpl (sun.reflect} o | ) @ receiver = {RelationP 2417) "Proxy.of_Tabl Jancer ithCGLIB$$57¢33¢7 76b9, typ
invoke:62, NativeMethodAccessorimpl (sun.reflect)| _ ® _reason = null
invoke:43, DelegatingMethodAccessorimpl (sun.ref] _ v & _consequences = {HashSet@2418) size =1
8 invoke:497, Method (java.lang.reflect) ,L‘ v =0={ i y 33} "Proxy.of[_| fe21a82, type='message_produce_product’, id= ... View
@ | runReflectiveCall:60, FrameworkMethod$1 (org.junit{ » “ objectD = "message_produce_product@gFtraTXhr70"
run:12, ReflectiveCallable (org.junit.internal.runners. v f object = {_| 2436} "_| fe21a82, type='message_produce_pt...
B | invokeExplosively:47, FrameworkMethod (org.junit.n > % i gistry@2415} istry{) \n Proxy.c
‘on | evaluate:17, InvokeMethod (org.junit.internal.runner » f _sender = {i 0} "Proxy.of[_) GLI 1fe{2e2ff723@4391
=8| valuate:26, RunBefores (org.junit.internal.runners, » f _receiver = {RelationProxy@2420} "Proxy.of[_VenueAct itoWithCGLI fe{2e2ff723@43¢
B | cvaluate:48, ExternalResource$1 (org,junit.rules) » f _reason = {RelationProxy@2439} "Proxy.of[_PlaceOrderMessage{1852a3ff@88d1a5ae, type='message_place_order’, id
3 | evaluate:20, RunRules (org.junit.rules) v (f _consequences = {HashSet@2440} size =1 ) )
| runLeat:325, ParentRunner (org junit rumners) > =0=0 0xy®2451) "Proxy.of(_Deliver 790ae2, type='message_deliver_produc... View
runChild:78, BlockJUnit4ClassRunner (org.junit.run! » (f _actorsinvolvedinLookup = {ArrayList@2441} size = 4 " .
handli _ i " B 7 i
? | runChild:57, BlockJUnit4ClassRunner (org,junit.run, > e 9 =1 2442} "Proxy.of[_C oL - View
run:290, ParentRunner$3 (org. unit.runners) ® _product = null
schedule:71, ParentRunner$1 (org.junit.runners) > (@ state = {ModelState®2422} "UPDATED"
I &l . » (f currentRevision = "3-df3f782c4747785e215ec31b65b4bfcb"
runChildren:288, ParentRunner (org.junit.runners) » @ database = {WeakReference@2444}
access$000:58, ParentRunner (org.junit.runners) » f id = "message_produce_product@gFtr4TXhr70"
evaluate:268, ParentRunner$2 (org.junit.runners) » § _actorslvolvedinLookup = {ArrayList@2419} size =3
run:363, ParentRunner (org.junit.runners) » £ _handlingActor = {RelationProxy@2420} "Proxy.of[_ A ancer ithCGL 262ff723@4396fz... View
run:137, JUnitCore (org.junit.runner) # _product = null
startRunnerWithArgs:68, JUnit4ldeaTestRunner (cc » (f _order = {RelationProxy@2421} "Proxy.of[_Order{93cf163@a0fd404f, type='order', id="order@eOcr07kPaX4, rev=null, state=CRE... View,
startRunnerWithArgs:51, IdeaTestRunner$Repeater » f state = {ModelState@2422} "UPDATED"
prepareStreamsAndStart:242, JUnitStarter (com.int] > cun ision =" 6957531237463e"
main:70, JUnitStarter (com.intell.rt.execution.junit) > (f database = {WeakReference@2424}
» f id = "message_place_order@1MMMCDYGzbo"

0 Loaded classes are up to date. Nothing to reload. (a minute ago)

63:1 LF# UTF-8% Git:develop

B 8@




Thales p | s

raftCarrier open.l

x - 0O OVRWDemoAircraftCarrier v

Scoped Variables t V

o A~ ' A {AbeilleE ‘ .
4 OpenVR A £

o OpenVR-Woden !
» 54 OpenVR-Woden- ! X ¢
Pharo-Help ! OVRWEmptyExample

Polymorph-Task
Polymorph-Widg OVRWExample
OVRWDemoAircra

PragmacCollector
ProfStef-Core c

ProfStef-Help c RWE K
P;ofoef-Tests’ v

Hier. < Class Com. dRad .

OVRWExample subclass: - Controls:

#OVRWDemoAircraftCarrier - Big front button for teleportation
instanceVariableNames: - Menu button to change the color of the sea

'flyingRafaleNode teleportLocations

scrollGestureListener menu

operationQueue waterMaterial

dynamicsWorld'

classVariableNames: "'

package: v
1/112] - 1/11[25] Formatasyouread W +L 1/3[1] W o+l
© Class not referenced 7 X Helpful? g 9 4
& [dynamicsWorld] Instance variables not read AND written 7 X Helpful? o P
O [dynamicsWorld] Variables not referenced 7 X Helpful? ug 9 ¥

_ - [z OVRWDemoAircraftCarrier = Playground
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Mobility Map: a broker for mobility services
multi-modal routing search
docker running dozens of pharo

(De:-ar‘.ure: 29_Sep until 17:1 0‘

29.Sep 2018 15:00 until 2

smart forfour

Opel Astra Kombi =
28.Sep 2018 08:45 until 28. Sep 2... Shuttle bus
1004
Bus Finkenwe...

Search
Plan Trip

My Bookings
Add and send tickets

My Account
Manage linked accounts

srder Norder,
Help and Information

FAQ, Service and Contact

Shuttle bus — - -
1006
Imprint Bus Finkenwe..

t—
CarPool CarPool CarPool CarPool CarPool
A (Kleinwagen) A (Kleinwagen) A (Kleinwagen) A (Kleinwagen) A (Kleinwagen)

H. 62 H.9
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Some Pharo

e Univ. of NoviSad e Uni. of

's Teachers

Suenos Alres e Uni. of

Bern ® Unl. of Maroua ® Uni. of Brussels ® Ecole

des Mines de Doual ® Uni. de Savoie ® |van

—-ranko Nat. Uni. ® Czech Technical Uni. ® CULS
Prague ® Uni. of Quilmes e Uni. of La Plata e
Northern Michigan Uni. ® Uni. Technologica
Nacional (UTN) e Uni. Catholic of Argentina e Uni.

of Santiago ® Uni. Policnica de Catalunya e Uni.

de Bretagne Occidentale o

Fernhagen e [T University of
of Yaounde ® Uni. Lille ® INFTI e Uni. of Lyon

Jni. of Tomsk e Uni. of

Copenhagen e Uni.
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Ugbar (AR) J.Chi (Can)
OC (FR) Soft (Be)
CCMI-FIT (CZ)



http://materias.fi.uba.ar/7507/
http://www.ensm-douai.fr/
http://www.ensm-douai.fr/
http://www.imus.univ-savoie.fr/

http://mooc.pharo.org

[ ] lam] S a files.pharo.org/mooc/ ¢

ABCC mooc https://squa..ammingMooc/ Contribut munk V-Traffic Pharo v Pillar [Jenkins] epibud index.pillar arxiv twitter weekly weeklyMe meditation

Phar@" About Week1  Week2 Week3 Week4 Week5 Week6 Week7  Resources Download

The Pharo MOOC
Phar(C

The immersive programming experience

About this course

If you are either a beginner or an expert in object-oriented programming, this MOOC will change the way you program with objects: come and learn or rediscover object-oriented programming with
Pharo!

Pharo is a pure object-oriented programming language in the tradition of Smalltalk. It offers a unique developing experience in constant interaction with live objects. Pharo is elegant, fun to use and
very powerful. It is very easy to learn and enables to understand advanced concept in a natural way. When programming in Pharo, you are immersed in a world of live objects. You have immediate
feedback at any moment of your development on objects representing web applications, code itself, graphics, network. More...

Obtaining the MOOC

We strongly suggest to follow the MOOC during the next session on France Université Numérique that will start October 16th, 2017 because you will have support from the teaching team.
Join the discord channel mooc on the Pharo community (Invitation at http://discord.gg/Sj2rhxn)
But, you can also access all ressources of this MOOC offline on:

e WebPortal: full online lecture with all videos and exercises,
¢ CanalU: one of the key website that delivers ressources for teaching and research.

How to follow this MOOC?

We propose five profiles to follow this MOOC at different speed and levels. The Mooc sequences will be tagged according to these profiles. The profiles are not exclusive: to become a pharo expert
you need to start as a newbie and grow up. Of course, you can also follow the full MOOC.
« Total newbies [Newbies] (3] Focus on the beginning of the lectures, you can skip the Seaside/Mongo and tinyBlog exercises. Follow the end of the Mooc but without trying to understand
everything. Take it easy and spend time understanding that the system is written in itself. Focus on the navigation tools (senders and implementors).
¢ Looking for Web [Web] [¥] For those that focus on web development, we suggest to get started with the syntax (since we really love this lecture you should really watch the not implementation


http://mooc.pharo.org

5ol

by
-8

Dee

http://discord.gg/Sj2rhxn

Pharo

learning-help

moocC

general
development
offtopic

iceberg

databases

roassal

moose
bloc
ai

ai-scriotofthedav

@ Stepharo O

e

mooc

23 new messages since 9:59 AM on November 23, 2017
“ akgrant0710

dict includesKey: 'a key'
Take a look through the testing protocol of Dictionary (and superclasses)

Peter Uhnak
especially at:ifPresent:, at:ifAbsentPut: & co.

Marek Erben
Yeah, thank you

One more question - is there some simple way to remove one occurrence of item in Bag
collection?

Peter Uhnak

remove: should do it

Marek Erben

But it removes all the occurrences of item, doesn't it?

Yani
as in script of the day >url>

Peter Uhnak
did you try? @
trying is for free 0

0 s 2

MARK AS READ

Torsten Bergmann ...

Tudor Girba

akgrant0710
Alejandrolnfante
awarenghem

Benoit Verhaeghe

e L e



http://discord.gg/Sj2rhxn

//books.pharo.org

http

Pharo Books

0 is a clean, innovative, open-source, live-programlming environment.

N

Contribute to the SquareBracketsAssociates community free books

Access the

g J] DEEP INTO

[!"hdr\;

Qarg >

by example

Pharo by Example, intended for both students Deep into Pharo is the second volume of a
and developers, will guide you gently through series of books covering Pharo. Whereas the
the Pharo language and environment by first volume is intended for newcomers, this
means of a series of examples and exercises. second volume covers deeper topics.

View details » View details »

TinyBlog: Un Tutorial Web en
Pharo

ENTERPRISE

’
E]

Enterprise Pharo is the third volume of the
series. This book covers libraries and
frameworks for enterprises, and in particular
those doing web development.

View details »



http://books.pharo.org

https://
pharoweekly.wordpress.com

@ A © (@ https:/fpharoweekly.wordpress.com

ABCC mooc httpsij/squa..ammingMooc/ Contribut munk V-Traffic Pharo v Pillar [Jenkins] epibud index.pillar arxiv twitter weekly weeklyMe meditation

@ My Site E Reader O ,

WEEKLY NEWS ABOUT
PHARO

Everything you wanted to know about http://www.pharo.org without being forced to read 1000 mails

HITCHHIKER'S GUIDETO ...  SMALLTALK, TIPS'N TRICKS ~ COG BLOG  ABOUT

NOV 25 2017 WHAT ABOUT CONTRIBUTING?

UNSORTED Here is the testimony of Astares regularly contributing to Pharo 70.
EDIT What is not visible in the list are the many enhancements happening also on Calypso, Bloc, Grease
and many many others.
Nonetheless the core image still needs love from more people. Remember even the smallest
change can make a difference and shape the future. Also “a contribution per day keeps bad
systems away”.
Even one contribution per week or month.

So jump in - the water is just fine!

Bye
T. (aka astares)

NOV 23 2017 [PHARO 7.0A] NEXT ENHANCEMENTS 2

UNSORTED eport period: 5 November 2017 to 23 November 2017eport period: 5 November 2017 to 23
EDIT November 2017

* 20739-Remove-dead-stream-primitives  >> https://pharo.fogbugz.com/f/cases/20739/Remove-
dead-stream-primitives

Issue URL: https://pharo.fogbugz.com/f/cases/20739 PR URL: https://github.com/pharo-
project/pharo/pull/524  Diff URL: https://github.com/pharo-project/pharo/pull/524/files

Thanks to clementbera

* 20645-Windows-rebuildFieldAccessors-problem  >> Fixing the creation of annonymous classes



Pharo is our vehicle
We improve it
everyday



For us Pharo Is the
beginning of the journey and
we are building the road



Pharo Is
research friendly




We are ready
to help you
validate

your ideas




We can be
guinea pigs



Actively supporting

research

x — 0 NumberParser
Scoped Variables History Navigator
Type: Pkgl|*Pkg2|Pk.*Co{ W { } ASTCache = —all --
sMenu  15/62  wh (22] Last Modified Metho & () AsTCacheReset accessing

» % Configurations £ ManifestASTCore error
System Browser £ Work C' NumberParser < initialize-release
» (1 AST-Core £ RBComment parsing-large int .
Flayground N Ei?T-Tests—Core © RBParseTreeRule v  parsing-private
ien . .
Test Runner 4 " Y A Hier. @©class ? com. parsing-public

Spotter Object subclass: #NumberParser
instanceVariableNames: 'sourceStream base neg integerPart fractic
nDigits lastNonZero requestor failBlock'

classVariableNames: "'

package: 'AST-Core-Parser' SCG (Un| Bern)

1/5[1] []

Iceberg

Monticello Browser

Mo diagnostic and usage data is being sent.
Would you like to send diagnostic and usage Go to settings
data to help us improve Pharo?

Mo diagnostic and usage data is being sent. Would you like to send diagnostic and usage data to hel
improve Pharo?

dil <5 YUL TEdl Wy

Helpful? & %

A, Utility methods 7 X




Best Paper Award @
ICPC’19

Kubelka, Bergel, Robbes,
“Live Programming and Software Evolution:
Questions during a Programming Change Task”



Drlests: a plugin-
based architecture to
plug test analyses...

x — O Dr Tests - Executable comments checker

Executable comments checker mini Dr
Tests Runner

Test Coverage

Tests Profiler

Executable comments checker

Announcements-Core
Announcements-Core-
Announcements-Help v

Run Tests




We validated our 25000
tests for Rotten Green
Tests (ICSE’19)




Test Amplification

by S. Demeyer, H. Rocha, M. Abdi






What about adapting
tools to our problem
Instead of the inverse?

lrrzia —



AN\

Not so dull example!

The views of a file reference

lreeia —



Looking at a file reference

D2~
Playground Co T
x =0
Page




Oh! a file browser in my

Inspector!

x -0
Page

Playground

FileSystem workingDirecto ryI

B2

b [+ 1 -= aFileReference (/Users/ducasse/Documents/Pharo/images/F... x B
ltems Raw Meta mlP Y]
Name Size [1
O . 0B 2
[ pharo-local 0B 2
[» logo.png 25.82kB 2
[» pharo.version 3B 2
[» ReadMe.txt 63 B 2
[» meta-inf.ston 1.17kB 2
[» P8-MasterClass.image 70.2MB 2
> P8-MasterClass.changes 1.16 kB 2
(2 Archive.zip 2724kB 2
[» Pharo8.0-32bit-0932da8.sources 37.94 MB 2




But | have a file reference:
a dull object

T Playground o ?

. w
Page B [+ 1] -= aFileReference (/Users/ducasse/Documents/Pharo/images/F... x [» @
FileSystem workingDirectory ltems Raw  Meta
Variable Value
¢ self /Users/ducasse/Documents/Pharo/images/I
» & filesystem a FileSystem
» (€ path Path / 'Users' / 'ducasse’ / 'Documents' / 'Ph
"File @
/Users/ducasse/Documents/Pharo/images/P8-MasterCl
ass"

self parent File @ /Users/ducasse/Documents/Pharo/images




Quite boring object

x -0
Page

FileSystem workingDirectory

Playground

D2~

B [+ 1] -= aFileReference (/Users/ducasse/Documents/Pharo/images/F... x [» @

Items Raw Meta

Variable Value

< self /Users/ducasse/Documents/Pharo/images/I
» & filesystem a FileSystem
» (€ path Path / 'Users' / 'ducasse’ / 'Documents’ / 'Ph
"File @

/Users/ducasse/Documents/Pharo/images/P8-MasterCl

ass"

self fullName '/Users/ducasse/Documents/Pharo/images/P8-MasterClass'




Ah this is this png ;)

x -0 Playground B2
a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M... [» @, a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M... x [
Iltems Raw Meta 1 [» ¢ Picture Contents Raw Meta

Name Size |_|

0O . 0B 2

1 pharo-local 0B 2

2 logo.png 2582kB 2

[» pharo.version 3B .

[» ReadMe.txt 63 B y.

[» meta-inf.ston 1.17 kB 2

[» P8-MasterClass.image 7022MB 2

P, P8-MasterClass.changes 1.16 kB 2

(2 Archive.zip 27.24kB 2

[» Pharo8.0-32bit-0932da8.sources 37.94MB 2




Looking inside that PNG

Playground

' I

-

a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M... [-» @, a FileReference (/Users/ducasse/Documents/Pharo/images/P8-N... x [»
1 [» O Picture Contents Raw Meta

Items Raw Meta

Name Size

O . 0B

1 pharo-local 0B

2 logo.png 25.82 kB
2 pharo.version 3B

> ReadMe.txt 63 B

2 meta-inf.ston 1.17kB
[» P8-MasterClass.image 70.22 MB
2 P8-MasterClass.changes 1.16 kB
2 Archive.zip 27.24 kB
"2 Pharo8.0-32bit-0932da8.sources 37.94 MB

NN RO N N N N N N N[
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But still a file reference!

x -0 Playground D?Hw-
a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M... [-» @, a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M... x [»

Iltems Raw Meta 3 [2 O Picture Contents Raw Meta

Name Size [l Variable Value

O . 0B 2 ¢ self /Users/ducasse/Documents/Pharo/images/I
[ pharo-local 0B 2 » & filesystem a FileSystem

"> logo.png 25.82 kB 2 » & path Path /'Users' / 'ducasse’ / 'Documents' / 'Ph
[» pharo.version 3B 2

[» ReadMe.txt 63B 2

2 meta-inf.ston 1.17kB 2

[» P8-MasterClass.image 70.22 MB 2| "File @

[ P8-MasterClass.changes 116 kB 2 /Users/ducasse/Documents/Pharo/images/P8-MasterCl
[7 Archive.zip 2724k 2| 2ss/logo.png” ,

[ Pharo8.0-32bit-0932da8.sources 37.94 MB 5 self fullName '/Users/ducasse/Documents/Pharo/images/P8-MasterClass/logo.png'




See! an archive ‘.zip’

a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M... [» @, a FileReference (/Users/ducasse/Documents/Pharo/images/F...

Playground

ltems Raw Meta OO
Name Size b
.. 0B 2
1 pharo-local 0B 2
(2 logo.png 25.82kB 2
[» pharo.version 3B y.
[» ReadMe.txt 63 B y.
[2 meta-inf.ston 1.17kB y.
[» P8-MasterClass.image 70.22MB 2
> P8-MasterClass.changes 1.16 kB 2
"> Archive.zip 27.24 kB 2
2 Pharo8.0-32bit-0932da8.sources 37.94 MB y.

lclolofolelolele;

AA 16 51

2 00000010
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ltems Contents Raw Meta
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Kind of clear...

x -0 Playground 7w
a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M.... [» @, aFileReference (/Users/ducasse/Documents/Pharo/images/F... x B e
Iltems Raw Meta 01 2 () ltems Contents Raw Meta 0y}
Name Size { Name Size (
- 0B 2 . 0B 2
1 pharo-local 0B 2  [1__MACOSX 0B y)
(2 logo.png 25.82 kB 2 [JReadMe.txt 0B 2
[» pharo.version 3B 2 [logo.png 0B 2
[» ReadMe.txt 63B 2 [»pharo.version 0B y)
[» meta-inf.ston 1.17 kB 2
[» P8-MasterClass.image 70.22 MB 2
P, P8-MasterClass.changes 1.16 kB 2
"2 Archive.zip 27.24 kB 2
2 Pharo8.0-32bit-0932da8.sources 37.94 MB 2




An object can expose
multiple interactive views!

Users get the best view for your task!

Users can add views to your domain objects

x-0 Playground B ? &
a FileReference (/Users/ducasse/Docum... [» @) a FileReference (/Users/ducasse/Docum... |7» @) aFileReference (/ReadMe.txt) x

Iltems Raw Meta 1 [» ¢ Items Contents Raw Meta () Contents Raw Meta

Name Name | Hello Inria chile and master class
. - attendees!

[ pharo-local [__MACOSX > Yes Pharo is cool

2 PharoDebug.log “sReadMe.txt

(2 logo.png [#logo.png

2 pharo.version [-2pharo.version

» ReadMe.txt

[» meta-inf.ston

[» P8-MasterClass.image

2 P8-MasterClass.changes

"> Archive.zip

2 Pharo8.0-32bit-0932da8.sources




It is cool but It iIs not magic

Yes you can define your own!

lreeia —



Implementing a pane!

x -0 AbstractFileReference>>gtinspectorPngin: -
Public ~ ¢ AbstractFileReference » instance side A | gtinspectorActionMaterializeFu #
Extensions ¢ FileLocator » [ extensions gtinspectorContentsin:

» =1 FileSystem-Disk € FileReference W flags gtinspectorFuelln:

» [=JFileSystem-Memory ¢ FileSystem ToDeprecate gtinspectorGifin:

» [JFileSystem-Path ¢ FileSystemDirectoryEntry accessing gtinspectorltemsin:

» [IFileSystem-Tests-Attributes € DiskDirectoryEntry comparing gtinspectorJpegin:

» [ZJFileSystem-Tests-Core € DiskSymlinkDirectoryEntry converting gtinspectorPngln:

» =] FileSystem-Tests-Disk € MemoryDirectoryEntry copying gtinspectorStScriptin:

» [IFileSystem-Tests-Memory ¢ FileSystemPermission delegated gtinspectorZipltemsin:

» [=]FileSystem-Zip enumerating ~ hasChildren

» [=JFiles navigating ~ hasDirectories

» [=JFiles-Prompt operations ~ hasFiles

» [IFiles-Tests printing + hash

Filter... v | Filter... private v | humanReadableSize v

@ All Packages © ScopedView | @ Flat O Hier. | @ Inst.side O Classside | @ Methods O Vars | Classrefs. ©) Implementors ©) Ser

7 Comment % < AbstractFileReferemc ' *gtinspectorPnglnx - Inst. side method x fQF @«

gtInspectorPnglIn: composite
<gtInspectorPresentationOrder: 0>
composite morph
title: 'Picture';
display: [ self binaryReadStreamDo: [ :stream | PNGReadWriter formFromStream: stream ] ];
when: [ self isFile and:
[ self mimeTypes notNil and:
[ self mimeTypes first matches: ZnMimeType imagePng ] ] ]

8/8[9] x # GT-InspectorExtensions-Core ! extension | | F +




Files are



A class is an object we can

Inspect!

Page

Playground
p [+ 1] -= aPointclass (Point) x

Point

Raw Defir... Mett... AllR...

B2
(2 &
All Ref Com... Inst\... Instz... Meta

Variable Value 2
¢ self Point

» £ superclass Object

» [} methodDict a MethodDictionary [103 items] (size 103)

» I format 65538

» € layout a FixedLayout

» (€ organization a ClassOrganization

» £ subclasses nil

» T name #Point

e U AlaceDAal L Jpp—— A i+ammel N v

"Point"

self




“A class has a method
dictionary” they said

a Point class (Point)

Playground D 2

> @ aMethodDictionary [103 items] (size 103) x 2

Raw Defir... Mett... AllR...

All Ref Com... Inst\... Instz... Meta

Items Keys Raw Meta

» [} methodDict

Variable Value o
¢ self Point
» (& superclass Object

a MethodDictionary [103 items] (size 103)

» I format 65538

» © layout a FixedLayout

» (£ organization a ClassOrganization

» & subclasses nil

» T name #Point

e £ alaoaDaal P PO [0 it amanl () v
"Point"

self

Key Value
#reflectedAbout: Point>>#reflectedAbout:
#rotateBy:centerAt: Point>>#rotateBy:centerAt:

#adaptToNumber:andSend: Point>>#adaptToNumber:andSend:

#squaredDistanceTo:

Point>>#squaredDistanceTo:

#adaptToCollection:andSen Point>>#adaptToCollection:andSend:

#theta

#transposed

#.

#fourDirections
#crossProduct:
#scaleFrom:to:
#veryDeepCopyWith:

Point>>#theta
Point>>#transposed
Point>>#%-
Point>>#fourDirections
Point>>#crossProduct:
Point>>#scaleFrom:to:
Point>>#veryDeepCopyWith:

lrezia—




Dissecting one method

x -0 Inspector on a CompiledMethod (Point>>#degrees) D ?w-

a CompiledMethod (Point>>#degrees) B

Raw Bytecode Source Ir AST Header Meta

Variable Value o
L} self Point>>#degrees

» I literall 90.0

» I literal2 270.0

» T literal3 #asFloat

» T literald #arcTan

» T literal5 #radiansToDegrees

» I literalé 360.0

» I literal7 180.0

» T literal8 #ifTrue:ifFalse:

» I bc89 0 v

"Point>>#degrees"

self

el —




| do not want to be a

decompiler!

x -0 Inspector on a CompiledMethod (Point>>#degrees) D ? -
a CompiledMethod (Point>>#degrees) PYel
Raw Bytecode Source Ir AST Header Meta

Variable Value =
» I bc89 0

» I bc90 117

» I bc9l 182

» I bc92 172

» I bc93 9

» I bc94 1

» I bc95 117

» I bc96 181

» I bc97 153

» I bc98 32 w
"Point>>#degrees"

self

el —



It looks like a method

x -0 Inspector on a CompiledMethod (Point>>#degrees)

a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

degrees
"Answer the angle the receiver makes with origin in degrees.
right is 0; down 1is 90."
| tan theta |
Ax =0
ifTrue:
[y >= 0
ifTrue: [ 90.0 ]
ifFalse: [ 270.0 | ]
ifFalse:
[ tan :
theta :
X >= 0
ifTrue:
[y >=0
ifTrue: [ theta radiansToDegrees |

y asFloat / x asFloat.
tan arcTan.

0?w
(2 @

el —



Numbers are not that
obscure finally

x -0 Inspector on a CompiledMethod (Point>>#degrees)

a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

89 <00> pushRcvr: 0

90 <75> pushConstant: 0

91 <B6>send: =

92 <AC 09> jumpFalse: 103
94 <01> pushRcvr: 1

95 <75> pushConstant: 0

96 <B5> send: >=

97 <99> jumpFalse: 100

98 <20> pushConstant: 90.0
99 <90> jumpTo: 101

100 <21> pushConstant: 270.0
101 <A4 1E> jumpTo: 133
103 <01> pushRcvr: 1

104 <D2> send: asFloat

2w
2 &

el —



And mapping them to the
right abstraction helps

x -0 Inspector on a CompiledMethod (Point>>#degrees) D ?w
a CompiledMethod (Point>>#degrees) » . aRBMessageNode (RBMessageNode(y >=0)) x E»
Raw Bytecode Source Ir AST Header Meta Raw Tree Scopes Sourcecc... ASTDump Meta E»
¥ RBMethodNode(degrees "Answer the angle the receiver makes with) * degrees oo
¥ RBSequenceNode(| tan theta | * x=0 ifTrue: [y>=0 ifTrue:) "Answer the angle the receiver makes with
RBTemporaryNode(tan) origin 1in degrees. right is 0; down is 90."
RBTemporaryNode(theta) | tan theta |
A =
¥ RBReturnNode(* x=0 ifTrue:[y>=0 ifTrue: [90.0] x. T 0
ifTrue:
¥ RBMessageNode(x=0 ifTrue:[y>=0 ifTrue: [90.0] [y >= 0
¥ RBMessageNode(x =0) ifTrue: [ 90.0 ]
RBInstanceVariableNode(x) ifFalse: [ 270.0 | ]
RBLiteralValueNode(0) ifFalse:
v RBBlockNode([y>=0 ifTrue:[90.0] ifFalse:[270.0]]) [ tan :=y asFloat / x asFloat.
¥ RBSequenceNode(y>=0 ifTrue:[90.0] ifFalse: [270 th(:tae.— tan arclan.
. . X 2=
¥ RBMessageNode(y>=0 ifTrue: [90.0] ifFalse: [ 270. i fTrue:
» RBMessageNode(y >=0) [y >= 0
» RBBlockNode([ 90.0 ]) ifTrue: [ theta radiansToDegrees ]
» RBBlockNode([ 270.0 ]) v ifFalse: [ 360.0 + theta
< > radiansToDegrees | ] v




second field!

Yes pushRcvr: 1 means the

x -0
a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

Inspector on a CompiledMethod (Point>>#degrees)

89 <00> pushRcvr: 0

90 <75> pushConstant: 0

91 <B6>send: =

92 <AC 09> jumpFalse: 103
94 <01> pushRcvr: 1

95 <75> pushConstant: 0

96 <B5> send: >=

97 <99> jumpFalse: 100

98 <20> pushConstant: 90.0
99 <90> jumpTo: 101

100 <21> pushConstant: 270.0
101 <A4 1E> jumpTo: 133
103 <01> pushRcvr: 1

104 <D2> send: asFloat

105 <00> pushRcvr: 0

1NE NI~ cand: acElaat

| tan theta |
Ax =0
ifTrue:
[y >=0
ifTrue: [ 90.0 ]
ifFalse: [ 270.0 ] ]
ifFalse:
[ tan := y asFloat / x asFloat.

theta := tan arcTan.
X >= 0
ifTrue:
[y >=0

ifTrue: [ theta radiansToDegrees ]
ifFalse: [ 360.0 + theta
radiansToDegrees ] |
ifFalse: [ 180.0 + theta
radiansToDegrees | ]

B 7w

[» @ aSymbolicBytecode (94 <01> pushRevr: 1) B
Raw Source SourceNode Meta B
origin 1in degrees. right is 0; down is 90." A




Examples of
developer’ extensions

lreeia —



Page

data

cube
cube

E.g. Inspecting live a 3D object

m] Playground
P 3 [ ~= arRWview # an Array [4 items] ('2000-01-01' 'Malawi' 'France'... X
:= TestData new data. '] Raw Live Meta Items Raw Meta
Index Item
. L 1 '2000-01-01'

:T MatrixCube new initWithData: data. 2 'Malawi'
view 3 'France'

4 '400.0'

S~
2 Q



Javascript analysis

x -0
S 0open

¥ 3 hoso
Y[ ib e
» Dbox @
» Elextend @
Y Elheo ®
[} defaulz_config)s @
{indnfs @

v

v

A

{
{
{
{
{

load_configjs ®

} load_databasejs @

! load_pluginsjs e

locals s o

! multi_config paths @
I postys @

| register_models.js @

| rendarjs @

frouterjs @
 scaflold s @

| sowrcejs ®

update_packagejs e

) models
B plugins o
El theme @

Wit o

) fistures o

[ Vindexjs ®

Bl scripts o
Elbox @

) conscle o
) extend »
£ filters o

5 penerators @

»

»

»

v

5 helpers o

(lessjs o

{ldatejs »

() debugjs »

() favicon tagjs o

{1 lend tagjs ©

{ | fragment_cachejs »
(] gravatarjs »

() image tagjs o

[ | indexis &

ot L)

- o'y
et gy .
o > p
LS %l 0

© contents © path

®a o &.

I - ! 1
1 S E—==illll}
151 Hexo.prototype.watch = function(callback) |
153 this._watchBox = debounce(() => this._generate({cache: false)), 108);
254
155 return loadDatabase(this) . .then(() =» {
56 this.log.info('Start processing');
27
58 return Promise.all(]
159 this.source.wmatch(),
60 this.theme . watch()
%) 1);
262 Pl .then(() => {
263 this.source.on('processiAfter’, this,_watchBox);
264 this.theme.on('processAfter’, this._watchBox);
265
166 return this. _gemerate({cache: false});
67 }).asCallback(callback);
%8 };
209
270 Hexo.prototype.unwatch » function{) {
m 1f (this._watchBox != null) (
m this.source.removelistener ('processAfter’, this. watchBox);
13 this.theme. resovel istener ('processafter”, this. watchBox);
274
s this._watchBox « null;
76 }
177

78 stopwWatcher (this.source);
7% stopwatcher (this.these);
i B

282 function stopWatcher(box)
183 1f (box.isWatching()) box.unwatch();
284 )

W6 Wexo,prototype. generatelocals = function() {
87 ¢ o ' '



Probabilistic Data Structure

https://github.com/osoco/PharoPDS

Defined new data structure

A d t I x = 0O PDS Algorithms Viewer
n O O S PDS Algorithms -+ New Bloom Filter Op Analysis 2 Profiling [*¥ Benchmarking O Reset

Bloom Filter

Add elements a PDSBloomFilter
Write the text you want to add to the filter. Pararr... FPP Cu... Storag... Storag... Raw _GT Meta
e.g. Madrid Add 'Name | Value
london added to filter! ‘Target Elements (n)’ 100
q 'Target FPP' 0.03
e 'Number of hashes (k)' 6
Check if a given text is a member of the filter. 'Current Elements' 0
E.g. London Test 'Current FPP' 0.0
Bloom Filter BitSet False-Positive Probability Curve
In Out Center . O In Out Center
ERnE O
= u O O
H O o . o False Positive Probability (FPP)
. 015 1~
O
- W FPPcurve
8 ] 005 o Current FPP
O
u m e o . ne LlEI'I'}eILTGt:‘S:‘AdCIECI
o



https://github.com/osoco/PharoPDS

666

(! Pharo.image

HTTP traffic analysis

http://youtu.be/riBbeMdFCys

Phar(’

x -0
an Announcer

State Subscriptions Announcements Meta

2014-10-15715:27:46.89322+0 2014-10-15 15:27:46 030 Connection Closed 128.93.162.53:80

2014-10-15715:27:46.882202+4 2014-10-15 15:27:46 029 GET ync/SvenVanCaekenberghe/HP 35 /man/
2014-10-15715:27:46.873225+ 2014-10-15 15:27:46 028 Read a ZnResponse(200 OK text/
2014-10-15715:27:46.764834+ 2014-10-15 15:27:46 027 Request Wnitten a ZnRequest(GET /mc/Sven
2014-10-15715:27:46.749283+ 2014-10-15 15:27:46 026 Connection Established smalltalkhub.com:8(

x -0

Monticello Browser
»x = O Repository: http//smalitalkhub.com/mc/SvenVanCaekenberghe/k

Refresh Save Browse History Changes Load Merge Adopt Copy

v
ConfigurationQf#iP 35

HP35 -Calculator-SvenVanCaekenberghe,17.mcz
| HP 35 -Calculator-SvenvanCaekenberghe.l6.mcz
HP35-Calculator-SvenvanCaekenberghe.15.mc2
HP 35 -Calculator-SvenvanCaekenberghe.l4.mc2

HP35-Seaside-Calculator

Save

Open
¥ Package v

¥ bts/current/package-cac
& 30/main
$0Inbox/main
epoForPharo30/main/
he/HP 35 /main/

lef ‘

HP35 -Calculator-SvenvanCaekenberghe.13.mc2

HP 35 -Calculator-SvenVanCaekenberghe.l2.mcz

HP 35 Calculator-SvenvanCaekenberghe.l1.mcz
HP35-Calculator-SvenvanCaekenberghe.10.mc2

HP 35 -Calculator-SvenvanCaekenberghe.9.mc2 >
HP35 -Calculator-SvenvanCaekenberghe.8.mcz

Playg'bund

HP35 -Calculator-SvenvVanCaekenberghe.7.mcz

[)] aZnResponseReadEvent (2014-10-15 15:27:46 028 Response Read a ZnResponse(200 ... x A

x State Meta

L+ self

@ chentid nil
L duration 0
Lid 28

» @ response
» L timestamp

*2014-10-15 15:27:46 028 Response Read a ZnResponse(200 OK text/plan 11978) Oms™

self

enter search query

2014-10-15 15:27:46 028 Response Read a ZnResponse(200 OK te»

a ZnResponse(200 OK textplain 11978)
2014-10-15T15:27:46.873225+02:00



Handling data

¢ Pharo

49
47
| 45
50
54
a5
1 50
[ 44

f AQ

NnooOonnoo

Don

Browse Debug Sources
x = O Inspector on a DataFrame [150 items] (a DataSeries('sepal length (cm)'->5.1 "sepal width (cm)'->3.5 "petal length (cm)'->1.4 'petal width (cm)'->0.2 "species’->'setosa’) a DataSeries('sepal length (cm)'->4.9 'sepal -

a DataFrame [150 items] (a...

B

Patdink

Inspector  items  Raw
* sepal length (cm)

144
Snsre

Statistic

1st Quartile

3rd Quartile
Modian

Minimum
Maximum
Variance

Standard deviation

Type
Dimensions
Has categorical
Has nil

Breakpoints = Meta

System  Library

* sepal width (cm)

3.0
32
31
36
39
34
34
29

2

= sepal length (cm)
5.1
64
58
4.3
79
0.6856935123042504
0.5260661279776628

Windows

* petal length (cm)
14

13

15

14
1.7000000000000002
14

15

14

18
: sepal width (cm)
28
i3
30
20
44
0.18997941834451895
0.43586628493669616

2P il tenga I SO0

¢ petal wadth (cm)

0.30000000000000004

0.2
0.2
02
0.2
04
0.2
02
AN

< petal length (cm)

16

5.1

435

10

X]

3.1162778523489942

1.7652982332534667

+ Value
(150@5)
true
false

| lergth ixm

: petal width (cm)
0.30000000000000004
18
13
01
25
0.5810062639821028
0.7622376689603465

L= — IO - B - A — T - T - TR

VO &




x — 0O
16r400 mov x0, x29 #[224329170]
16r404 ret #[192395214]
16r408 mov x0, x28 #[224 328 170]
16r40C ret #[192395214]
16r410 strx10, [x28, #-8]! #[138 143 31 248]
16r414 Idr x10, #36 #[421088]
16r418 Idr x12, #40 #[761088]
16r41C strx29, [x12] #[157 10 249]
16r420 mov x1, x28 #[225328170]
16r424 adds x1, x1, #8 #[33320177]
16r428 ldrx12, #32 #[121088]
16r42C strxl, [x12] #1291 0249]
16r430 ldr x10, [x28], #8 #[138 135 64 248]
16r434 ret #[192395214]

x0

Stepping assembly :)

Untitled window
'16r0' o
'16r0'
'16r0" FP
'16r151E50'
'16r0"
'16r0"
classRegister '16r0"
'16r0"
'16r0"
receiverRegister '16r0' .
Step
Disassemble at PC

16r151E40
16r151E48
16r151E50
16r151E58
16r151E60
16r151E68
16r151E70
16r151E78
16r151E80
16r151E88
16r151E90
16r151E98
16r151EAD
16r151EAB
16r151EBO
16r151EB8
16r151ECO
16r151ECE
16r151EDO
16r151ED8

16r0
16r0
16r0
16r0
16r0
16r0

16r151E50
16r151E40

16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0

(e

cea—



Better than reading Basic
Blocks In assembly

Help  R183:=@RIT2R176
119 R188 := EqualsThan R183 0
Jump if R188 true -> 2 if false -= 129

120

124 173

,-"‘lr g : 117

129 107

R183 =0 R172R176
R188 := EqualsThan R1830

Jump if R188 true -> 2 if false -> 129
EqualsThan(R188)

.'.l.'..l b
/ B(RL&3)
/
'} ..' ' YHR\'
|"II _:"'" -
/ZR 172)
.1 y 5
{4 \—"a' g



Other tools

Hot update on the fly
debugger

lreeia —
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Halt Bytecode

~ Stack » Proceed (mRestart M Into * Over s Through -=
PDFCellElement getSubElementsWith:styleSheet:

- |PDFCellElement(PDFComposite) generateCodeSegmentsCollectionWi

PDFCellElement(PDFComposite) generateCodeSegmentWith:styleShe

PDFDataTableElement(PDFComposite) generateCodeSegmentsCollectionWi [:aSubElement | aSubElement generateCodeSe
Array(SequenceableCollection) collect:

Source @, Whereis? [# Browse

generateCodeSegmentsCollectionWith: aPDFGenerator styleSheet: compositeStyleSheet format: aFormat
" (==17 getSubElementsWith: aPDFGenerator styleSheet: compositeStyleSheet)
collect: [ :aSubElement |
aSubElement
generateCodeSegmentWith: aPDFGenerator
styleSheet: (aSubElement buildCompositeStyleSheetFrom: compositeStyleSheet)
format: aFormat ]

self a PDFCellElement

- aFormat a PDFA4Format

- aPDFGenerator a PDFGenerator

dimension: 80 mm @ 20 mm;



x -0 debug it Bytecode GT v
Parser Stack % Through Action % Into Reduce % Next Token Possible Actions GLR

Symbol Value 4 Symbol i 1

(eTe e ey e TS . o
Expression a JSUnaryExpressionNode <|der?t!f|er>
) (238498,238498,#(23))} KiGHINeriana
“ {{(238499,238499,#(25))}

StatementList an OrderedCollection(a JSExpressionStatementNode a |St

" {((238678,238678,#(28))}

“function" {function(238679,238686,#(53 82))}

Identifieropt nil

(" {((238687,238687,#(28))}

FormalParameterListopt an Array(an OrderedCollection() an OrderedCollection())

") {)(238688,238688,#(23))}

" {{(238689,238689,#(25))}

SourceElements an OrderedCollection(a JSVariableStatementNode a JSVar

MemberExpression a JSNameExpressionNode

{.(274447,274447,#(38))}

Input t Character

return t._stash(this); // dojo.NodeList Value
default

nl.events =
/l summary:
/I list of all DOM events used in NodeList
"blur”, “focus”, "change", “click”, "error”, "keydown", "keypress”,
"keyup", "load", "mousedown”, "mouseenter”, "mouseleave”, "mousemove"”,
"mouseout”, "mouseover”, "mouseup”, "submit"

hH

I;
// FIXME: pseudo-doc the above automatically generated on-event functions

// syntactic sugar for DOM events
d.forEach(nl.events, function(evt){

Stack »Proceed (% Restart M Into # Over w> Through ~= Source ©) Where is? # Browse

ST ICTOWICTOLAaLT: LUlIlILo i aLce.

JSParser(SmaCCGLRParser) performParsingStep (tryAllStates and: [ self isSEOFToken ]) —

JSParser(SmaCCGLRParser) performParsingLoop ifTrue: [ ~ self processEOFToken 1.
JSParser(SmaCCParser) parse currentToken isPattern

ifTrue: [ ~ self splitForPatternToken 1.
[ actions := self actionsForCurrentToken.
JSParser class(SmaCCParser class) parseFile: [ self parseStrean actions isEmpty
BlockClosure ensure: ifTrue: [ self killState.
currentToken := nil.
~selfl.
UndefinedObject Dolt 2 to: actions size do: [ :i | self splitWithAction: (actions at: i) 1.
CompiledMethod valueWithReceiver:arguments: action := actions first.
action = self acceptAction

or: [ self performAction: action.

currentToken isNil ] ] whileFalse.

action = self acceptAction

ifTrue: [ currentState markAccepted ]

JSParser class(SmaCCParser class) parseStream:startingAt:

JSParser class(SmaCCParser class) parseFile:

RubSmalltalkEditor debug:receiver:in: [ aCompiledMethc

BlockClosure newProcess [ self value.Proces




lass

DBox
definedObject
mpiledMethod
bSmalltalkEditor

Lo L A B P

r M A

2 G

+ Method

name:

Dolt
valueWithReceiver:arguments:
debug:receiver:in:

P . V—

S q +

ceed  Into Over Through Runto Restart Retun Whereis? Create

It

1 name: anObject
2 self halt.

3 name := anObject

ceiver in: a StDebuggerContext (OCDBox>>name:)

‘ariable

fI [arg] anObject
c self

» { }elements
» 1 name

{ } Temps

» T anObject
c stackTop

+Value

I
an OCDBox

an OrderedCollection [0 items] ()

a Dictionary [1 item] (#anObject->'"i")

i
an OCDBox

+Variable
» 1 [arg] anObject

— —_—  owr

+ Context
UndefinedObject>>Dolt
CompiledMethod>>valueWithRec
[ aCompiledMethod
[self value.

S
g
i

Raw

V| Halt

Halt in OCDBox>>name:

an OCDBox

OCDBox

Bytecode  Breakpoints

+ Type + Target
["] Breakpoint self
V] Breakpoint self
V] Breakpoint self
V] Breakpoint self
V| Halt OCDBox
["] Breakpoint OCDBox
["] Breakpoint self
["] Breakpoint self
E Halt StHaltCacheTest
V| Halt StHaltCacheTest

1 name: anObject
2 self halt.
3 name := anObject

Breakpoints  Meta

+ Target + Method

1 "an OCDBox"
2| self

:Value

_scripting (AS

Sindari

OCDBox>>name:

OCDBox>>initialize
OCDBox>>name:
OCDBox>>name:
OCDBox>>name:
OCDBox>>name:
OCDBox>>removeElement:

OrderedCollection>>removel
StHaltCacheTest>>testInitiall
StHaltCacheTest>>testInitial

v

mo X O &

Raw

N

Breakpoints

Bytecode  Breakpoints

|

33 <4C> self

= 34 <80>send: halt
35<D8>pop
36 <40> pushTemp: 0
37 <C9> popintoRcvr: 1
38 <58> returnSelf

+Variable
C stackTop
» 1 0[anObject]
» { }recvr: 0 [elements)
» 1 rcvr:1[name]

+

4. call stack).

Meta

Sin

+Value

an OCDBox

i
an OrderedCollection [0 iten

+Variable

+Value



A little moment of
grace...
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Requirements

| want my breakpoint to only stop
when called from THAT test called

testMe!

Basically a control flow breakpoint

lreeia —



self haltlf: #testMe

lreeia —



Implementation

Use stack reification

Walk it
Halt if needed haltlf: aSelector
| cntxt |
) ) cntxt := thisContext.
(in 5 lines) [ cntxt isNil ] whileFalse: [

cntxt selector = aSelector
ifTrue: [ self halt ].
cntxt := cntxt sender ]

T — T —

i d
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Pharo

Simple and powerful
Productive

Adaptable

ln
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