Immersive ..
experiences in Pharo:

what Pharo users are doir

http://stephane.ducasse.free.fr
http://www.pharo.org
http://consortium.pharo.org
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A journey Iin an immersive
environment

e Pharo in 5 min

 Music, 3D, Graphics and more in Pharo



Pharo Is highly immersive



If a compiler would be an
aguarium



compiling a program would
like writing on a black board
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We can do the same with
web app, sockets, networks,
sensors, living programing....



Hackers
scripting live
the coffee
machine




A journey Iin an immersive
environment

 Appetizer first

 Music, 3D, Graphics and more in Pharo



Pharo!

» System: object language + full IDE
. , and to program
o system under your fingers

 Works on Mac OSX, Linux(es), i10S,
Windows, Pi,

e 100% MIT



Pharo in Numbers

17 releases since 2008
Language Core + IDE +
Tools + Frameworks
~800 packages (tests
included)

~ 27000 tests

5 platforms (11 Oses)
# 10k classes

# 137k methods

61 Mb (64 bits)

http://github.com/pharo-
project/Pharo (~330
forks, 15/123
International
contributors)

Growing ecosystem
polymath
pharo-graphics
pharo-gis
pharo-container
pharo-ai


http://github.com/pharo-project/Pharo
http://github.com/pharo-project/Pharo
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PharoCloud
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Related links.

e eShop with credit

para retail y trade marketing

> J Butterfly platform
Nos enfocamos en lo que importa del Pharo platform as a Service: put Forme st card payment
negocio your Smalltalk web-application R Henerne e High quality PDF
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Elegant!

* Full syntax on a postcard

* Simple and powerful objet model



ar

exampleWithNumber: x

<syntaxOn: #postcard> _comment
"A ””conplete"" Pharo syntax"

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

y := thtsContext'stéck size + super size.

00000000000000000000000

byteArray = #[2 2r100 8r20 1srrr]

teval aay K SRR RNNNONRNNDNONCNINONNONNNNDNONNNDN|

{ -42 . #($a #a #'1''m" 'a’ 1 0 1.23e2 3.14s2 1) }

do: [ .each | - _ flosting
o 88 canaaseeessmnsassamns
| var | | o
var := Transcript -
show: each class name; ;?
ShOH: eaCh prtntString ]. B | g .......................
ord message "y =
AXCZ
<y £

4






Yes there is nothing else...



A Pure World of Objects

Only
Objects + messages +

closures



A journey Iin an immersive
environment

 Appetizer first

* Pharo in 7 min






D. Cipriano - DJ lucretio

Live performance
https://www.youtube.com/watch?v=4lhoYml_ivs
https://www.youtube.com/watch?v=S2Dff90aY DI

Currently connecting Pharo live music with Faust


https://www.youtube.com/watch?v=4lhoYmI_ivs
https://www.youtube.com/watch?v=S2Dff90aYDI

Pharo Browse Debug Sources

System

Live

Library

Windows

IVIUSIC

® Pharo 11.0 - 64bit (work in progress).image
Help

Publish  Bindings Versions  Pages

Playground

p freq: 138 bpm.

'9098"' hexBeat to: #kick.
'8202"' hexBeat to: #Snare.
16 upbeats to: #ch.

'0002"' hexBeat to: #oh.

16 rests, 8 banda to: #timbale.

:= Performance uniqueInstance .

3

4 breves notes: #(36 40 ); to: #Wobble.
'62/16 , 64/16 , 65/16, 67/16 ' asDirtNotes to: #Pad.

p solo: #Pad.

p playFor: 256 bars.

f := VerticalFaderForKyma newWithAddress: 'WobblelLFOFreq' range: #(0.3 10).

f openInWindow

p stop.

i 31




Live Music with SuperDirt

. Pharo Browse Debug Sources System Library Windows Help

= Playground
>» B E B =

Doit  Publish Bindings Versions Pages

|p := Performance uniquelnstance . ]
'p performer: PerformerSuperDirt new .
'p freq: 155 bpm.

‘'p muteAll.

\'sd' once.|

'rekall' once.
I
'bd:3 ~ ~ ~ sd:i2 ~ ~ ~ bd:3 d~ bd:4 ~ sd:2 ~ ~ rim ~' forDirt to: #rhythm.

|16 semiquavers sound: 'supergong' dirtNotes: #( 3 4 0) to: #synpop.

|16 semiquavers sound: 'sd' dirtNotes: #(0 3 7 4 9) to: #snare.

‘|4 breves sound: 'superhoover'; chords: 'f#-minor a-minor7 f#-minorsharp5 g-sus4'; to:
#hoover; gain: 0.89.

“|1#(7 16) euclidean arpeggiate: 'f#-minor a-minor5 f#-major'; to: 'supersquare',

" vertical fader to control the performance speed"
“lve := VerticalFaderFreq new.
“lv6 openInWindow.

L.InspectoronaDiction... 8 Playground [@Playground [@lPlayground [EPlayground




Coypu

e https://github.com/lucretiomsp/Coypu
* Interface via OSC

» Can talk to many external tools

e SuperDirt

e Phausto: Faust DSP inside Pharo


https://github.com/lucretiomsp/Coypu

How spectators can
understand shows?

Playground Instrument 1: BasssDrum

FHARLDO
moOorFLOD

Performance elapsed number of steps

0000164

DUlDDD

Dot

ﬂ L

Publish  Bindings  Versions Pages

Performance uniguelInstance

activeDSP: grooveBox

freq: 136 bpm.

16 downbeats to:

]
&

16

5 upbeats to:

hexBeat to:

playFor: 128 bars.

5 rumba to:

rests, 16 banda to:

5 semiquavers notes: #(45 56 88) to:

p performer: PerformerPhaust new.

Param1: Decay

[ [ |

Instrument 2: Percussions

¢

Param?2: Distortion

[

I AR ARNEN]] W

Param?2: Reverb

[

Param1: Tune
]

Instrument 3: BassLine

%

Param1: FMAmount
1

Instrument 4: Mono Lead

Param1: PulseWidth

Instrument 5: PolySynth

Param?2: FMRatio

[

-

Param?2: Glide

[

N
¥

?

Param1: Detune

[ [ |

Filter Cutoff/Resonance

—

Param2: Filter Envelope
Master FX section

Delay Amount/Time







x = O Inspectoron a PotRemoteBoard (a RpiBoardBRevl in #[169 D 2?2~

a PotRemoteBoard (a RpiBoardBRevl in #[169 254 0 2]:40423) B>

P1 Devices Raw Meta

[id |[value |[Name |[Pin¢| Pint|[Name  |[valve |4
Sv

2
SDA (12€) Sv
SCL (12€) Ground (0v)
GPIO7 SerialPortTXD
Ground (0v) SerialPortRXD
GPIO0 GPIO1
GP102 Ground (0v)
GPIO3 GPI04
GPIO5
MOSI (SPI1) Ground (0v)
MISO (SP1) GPIO6
SCLK (SPI) CE (SPI)
Ground (0v) CE (SPI)
"a PotBoardConnector(Pl): gpio0..gpio7
led := gpio4.
led beDigitalOutput.
led value: 1.
led value: 0.

vars are bound to pins"

button := gpio3.

button beDigitalInput. "button"
button enablePullDownResister.
button value.




Live board

PharoThings_ a demo about low level board model.mp4

"™ % =0 Inspectoron aPotRemoteBoard (a RpiBoardBRev1 in #[169 254 0 2]:40423) G 2 \ \Y

a PotRemoteBoard (a RpiBoardBRevl in #[169 254 0 2]:40423)
v \ \ \

Pl Devices Raw Meta

Pm# Ping | | Name \[Valueﬂ[ Id
i id Sv ,

Pin table shows

Sv
live pin state e -
SerialPortF 15 :
GPIO0 GPIO1 18 S s e i--;;vi-S-; y = rned .
resss 21 GPI02 Ground (0v) A et et - R - DTSR S
reml » GPIO3 GPIO4 @out 23 ikt | wiiemtgritt e
| GPIOS5 24
% 10 MOSI (SPY) Ground (0v)
| 9 MISO (SP1) GPIO6 25
::z 11 SCLK (SPI) CE (SPI) 8
Ground (0v) CE (SPI) 7 .
’ Now when the button is pressed
-l ledGreen beDigitalOutput.

Mg | Ledoreen value: 1. the green led is on
ledGreen value: 0.

button := gpio3.

button beDigitalInput. "button"

button enablePullDownResister.

button value.

butg5nProcess := [ [100 milliSeconds wait.
ledGreen value: (button value=1) asBit
| repeat
] forkNamed: 'button'.
buttonProcess terminate.
buttonProcess isTerminated.

v

Phar(®




You can update the tools to
your needs

e o 2 - x = O Inspector on a PotRemoteBoard (a RpiBoardBRev1 in #[169 O ?~

p [# 1] -= aPointclass (Point) x B e
Raw Defir... Metf... AllR... AllRef Com... Inst\... Instz... Meta

P1 Devices Raw Meta
Variable [[Value A [1d_|[valve |[Name |[Pin#||Pin¢|[Name |[value |[id
o self Point Fol:

Object SDA (12€) 3 5v

a PotRemoteBoard (a RpiBoardBRev1l in #{169 254 0 2]:40423) B

» (€ superclass

{ } methodDict
format

a MethodDictionary [103 items] (size 103)
65538

SCL (12€)
GPIO7
Ground (0v)

Ground (0v)
SerialPortTXD
SerialPortRXD

layout a FixedLayout
organization a ClassOrganization
subclasses nil

name #Point
A NiAtiAnAan: N +am~T N

GPIOO GPIO1
GPI02 Ground (0v)
GPIO3 GPIO4
GPIO5
MOSI (SP1) Ground (0v)
MISO (SP1) GPIO6
SCLK (SPI) CE (SPI)
Ground (0v)

w T L AlacreDAAl

"Point"
self

"a PotBoardConnector(P1l): gpio0..gpi
led := gpio4.

led beDigitalOutput.

led value: 1.

led value: 0.

7 vars are bound to pins"

x -0
a FileReference (/Users/ducasse/Documents/Pharo/images/P8-M.... [£» @ aFileReference (/Users/ducasse/Documents/Pharo/images/P8-N... x E»
3 [» ) Picture Contents Raw Meta

Playground (5 4 -

Items Raw Meta
button := gpio3.

button beDigitalInput. "button"
button enablePullDownResister.
button value.

buttonProcess := [ [100 milliSeconds wait.
led value: (button value=1) asBit
] repeat
1 fork.

[ pharo-local

[» logo.png 25.82 kB
[Z» pharo.version 3B

[(» ReadMe.txt 63B

[Z» meta-inf.ston 1.17kB

[Z» P8-MasterClass.image 70.22 MB
B P8-MasterClass.changes 1.16 kB

[ Archive.zip 27.24kB
[Z» Pharo8.0-32bit-0932da8.sources 37.94 MB







Life trying

Ul Pause

drawStepOn:

drawStepOn: aCanvas

| numCirclesct|

c:=10.

numCircles = 10R0.

t .= player frameNumber / 120.0.

self clear: Color black.

aCanvas setPaint: Color white.

aCanvas pathTransform translateBy: self extent / 2.0.

1 to: numCircles do: [ :i |
aCanvas setPaint: (Color h: t*is: 10 v: 8).
aCanvas drawShape: (AthensCircle origin: (Point r: ¢ * i sqrt degrees: (100 +t) * i) radius: 10) ]







Gesture

C) o) 2 nilnle] =

.

B OSTouch.. B AthensQ.. | WGOSWIn . 15 OSTouch. % SDWL2Tou. SESenders. % Dollar) L Dollarl. % Do







stet £ ConfigurationOfOSWindow

& NBOpenGL-OSWir
» 1 OSWindow-Core
¥ B OSWindow-SDL2
OSWindow-SDL2
Bindings
Examples
.25 Examples-Gesture
Examples-Touch
OpenGl

Groups

e
L SDL2TouchGestureE

instanceVariab










Live visualisation scripting

 The next level
 Roassal 3.0 by Prof. A. Bergel
e Simply gorgeous

 Check http://agilevisualization.com



Includes a DSL for Scripting

visualisations

:= RTMondrian new.
b shape rectangle

withBorder; d
width: [ :cls | cls numberOfVariables x 5 1;
height: [ :cls | cls numberOfMethods 1.

Collection withAllSubclasses.
[ :cls cls subclasses

nodes:
edges connectToAll:
layout tree.
normalizer
normalizeColorAsGray:
cls numberOfLinesOfCode ].
b

OO T T

[

:cls

Network Latency Visual Analysis

Best Worst Average MST Close High FarLow Zoom Export
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x = O Playground

| g [= B4 .= -
Doit  Ppublish Bindings Versions  Pages aRSCanvas Y ¥ O s [E
1l e == RSCanvas now. Canvas Shapes Raw  Breakpoints  Meta

2|| 7

+L




Execution of IA generating
tests

| 5861% | [161a7% | [ 16.127% | [ 15.751% |

[142B6% | [ 10256% | [ 16.127% | [15751% | [ 16.127% |

.D [14286% | [15751% | [16127% | [ 16127% |
12.088%

| 15.385% 15.751% 12.088% 16.117% 15.751%

15.385% | [ 12.088% | | 16117% | | 36.63% | | 36.63% | | 3663% | |[15751% | [ 15751% | [ 15.751% |

1 1 1 1
7.£°/o 14.7% 22.0% 29.3% 36.6%
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Virtual Reality Live at Thales
with Pharo

P. Laborde
E. Lepors
M. Ouddane



Live 3D scripting

' /home/ronie/projects/woden/woden.image

% O D 2 JJ o

! Pharov Tools¥v Systemv Debuggingv Windows~ Help~

3 = [ Playground — _ Pvgrotnd )
a FileReference (/home/roni... Y () & @ x aFileReference (/home/roni... Y O & @ x e i ML ARSE- et NS S owan I Tysics - Ny
= b A ¢ PIMFvamnla ! - rlace cida Y1 anaNdindar A
ltems Raw  Breakpoints = Meta 3DModelView Contents Raw  Breakpoints = Meta WDASceneExamples class>>example05DangerousPool .
- Size s A v (© WDAExamples ! »  classside & P example02TextureCube .
- 0B ¢ WDASceneExamples ! as yet unclassified p exampleO3Floor
| »DamagedHelmet.glb 3.77MB ole ¥ (€ WDASampleSceneModel ! example models p example04Pool
[';'/RE ADME.md 5678 g € WDA3DModelViewerModel ! examples P example04ProceduralSky
examples procedural > example05DangerousPool
ns world menu P example06MeshGrid
sine-Spec2 P example07SmallTerrain
1g2019Demo P example08MediumTerrain
acter-Encoding-Cor p example09island
acter-Encoding-Tes P examplelOParticleSystem
ystem P exampleModelBalloon
' p exampleModelBunny
-Examples P exampleModelCube
v P exampleModelDamagedHelmet ..
1 "/home/ronie/projects/woden/pharo-local/ 1 "/home/ronie/projects/woden/pharo-local/ | © ScopedView | ® Flat O Hier. | O Inst.side @ Classside | ® Methods O Vars | Classrefs. ©) Implementors € Senders
iceberg/ronsaldo/woden/core-assets/model iceberg/ronsaldo/woden/core-assets/model - = e
s/ngF%Samples/DamagedHelmet" S/ngFiamples/DamagedHelmet/DamagedHelm x (€ WDASceneExam x ' example05Dangx A UML-Class x  + Classside meth x DOPAQAL « =
2 self et.glb" 5DangerousPool y
2 self el scene camera engine skyTexture sunLight view foxModel fox foxAnimationState walkAnimation a
Time foxScale movementTime animationDilationFactor |
LU0 := WDASampleSceneModel new.
i "a RWGroup" scene := model newScene.
2| self camera := model camera.
camera
toneMappingOperator: #filmic;
8/28] farDistance: 100.0;
: translateToX: 0.0 y: 1.0 z: -4.0. v
1/74[1] x # examples [ | extension [ F +L W
1. Long methods X 7
[=l Playground [Z:: WDASceneExamp... [l Playground [ RWExamplecla... [l Playground [E] Playground [E] Playground [ WodenEsug2019...

‘ 1
m e /home/ronie/proj... 0 New Window



Enhanced VR

'~ Pharo

Browse Debug Sources System Library Windows Help

han

Jugando
Pharo e

v OnN Vindo =
[E1WodenPhysics-Examples () WDGFExamples
[ WodenPhysics-Tests

» [E1WodenRoassal-Core
[E1WodenRoassal-Examples
[ WodenRoassal-Tests

» [E1WodenSceneGraph-Core

» [E1WodenSceneGraph-Core-Tesi
[E1 WodenSceneGraph-Examples

» [E1WodenSceneGraph-Morphic

» [£1WodenSceneGraph-OSWindo

» [E1WodenSceneGraph-ReadWrit

» [E1WodenSceneGraph-Renderer
[E1WodenSceneGraph-Renderer

» E1WndenSrenefiranh-Sner
Filter...

Frame time 23.000 ms /43 478 FPS

+ Filter...

@ AllPackages O ScopedView | @ Flat O Hier. | O Inst. g

%” Dependencies  x 7 Comment % (C) WDGFExgl o
T LUTHILTNGU 1UD . LV-U, )

yourself)); P
position: (Vector3 x: 0 y: 1.5 z: O] '
yourself. ;
world spawnActor: lightSourceActor.

world spawnActor: (WDGFPlayerActor new
position: (Vector3 y: 2.0);
yourself).

world playInVR

1/79[1]

: WDGFExamples class>>example... 7| Transcript ‘

=== £ Buscar @‘/

o}

= a : S e 1> ] ﬂ Q o . 14°C Despejado A~ LI 8 O E P EP 21_3;1_;



(¥ C\projects\woden\woden.image
® Pharo Browse Debug Sources System Library

Phar

/" Settings Browser Untitled window

© sc
C

v

Windows Help

Filew Editv Gamew Vieww Helpw

Object | Placement Face Texturing To

[Modeling Tree

Light Sources
CSG (BSP style

» Terrain Geometry
Models
Props
Actor Classes

Select the level to open

ogy Edition  Soulpting

Untitled window

Standing by

Put on your headset to wake VR

-_ g

1(_"“ 4:’-’

Materials

» Basic Dielectric
Basic Metals
Game Materials

5 the HTC Vive).

1:36
24-05-2024




Mixing 2D and 3D with Honey
Ginger particule system



O Playground

Page

HGSimulator
HGSimulator
HGSimulator
HGSimulator
HGSimulator
HGSimulator
HGSimulator

1agoonRefractionWorld~
lagoonDots.
lagoonGraffiti.
lagoonWireframe.
waterpaint.
steampaint.
stickyBeansAtDie.

x -0 Pliymiid

Page

HGSimya L ldIQ;r.;;;.:fr‘_egcﬁoNMUI
HGS™LaZgr - I mgoonu-g

HG 1MW ety |1 zgQmGraf Ty,
il tor Taagoonp-e e

; 'lHl'Gﬁi wil aln, wareSrpalnt.
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| TS0 seaqiPaint.
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MistjPaint -

Gasg 35/7l9

smoke|0/100/300{500'
Pressure kernel‘l10203o4g‘[

B[]HGSimulator class>>mistpaint [*)Workspace ®f]Processorscheduler=>|




Lagoon Refraction World

Monticello Browser X =

HGSimulator class>>#l:
w ? ' chr_:,.nu|aa--

rarugies -
Simulat>r
TestsAbséract
Utilities
# Hudsc'3uild120k2h
# Juneomerry
- g JunGraphits
# JunSystemm
#unTests
9 JUI’?-‘WOC_ie_»n
» £ Kernel
> HainelTEsts
# teyChain
&+ }gmappmq core
i taynapeingKeyCombinail
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Art and Roassal

Random - [ Random ](https://www.youtube.com/watch?
v=R2rLr7Z1b8Y)

Cosmos - [Cosmos](https://youtu.be/02erVntwlo8)

Hex - [ Hex ]J(https://youtu.be/HpQD5QKmzTc)

Miku - [ Miku ]J(https://youtu.be/_aZPZzSZ8XQ)

Quadtree - [ QuadTree ](https://youtu.be/H8zedVWw5UA)
Noises - [ Noises ](https://youtu.be/WKMFSNOmMtNQ)

Eclipse - [ Eclipse ](https://youtu.be/6wHLOGtlJc8)


https://www.youtube.com/watch?v=R2rLr7Z1b8Y
https://www.youtube.com/watch?v=R2rLr7Z1b8Y
https://youtu.be/02erVntwIo8
https://youtu.be/HpQD5QKmzTc
https://youtu.be/_aZPZzSZ8XQ
https://youtu.be/H8zedVWw5UA
https://youtu.be/wKMFSNOmtNg
https://youtu.be/6wHL0GtlJc8
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COSMOS

DEMO



Pharo look :(

* Yes the Pharo look is dated :)

* We took 8 years and we are nearly there to
fix it: Bloc/Toplo are coming



Bloc: New Generation
Graphics

* Full new implementation of graphics
framework

* Basis for Toplo: a new widget library based
on http://ant.design design



http://ant.design

Element's visual properties
a BlElement

-

L geometry

(polygon)
border : ’
\

/\/O o

background

transformation
™ (a matrix with
skew and translation)
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Element's outskirts

‘/r. DN ) BlOutskirtsOutside | 7. O @ BlOutskirtsCentered ® ©o BlOutskirtsinside

aBlElement

aBlElement aBlElement
outskirts: outskirts:
B1Outskirts centered B1Outskirts inside

outskirts:
B1Outskirts outside




Border's cap

® O ® cap: Round ® O @ cap:Square ® (O @ cap:Butt

Y 4

vertices := { 50@150. 150@50}.

referencelLine := (BlPolylineGeometry vertices: vertices) asElement.

capLine := (BlPolylineGeometry vertices: vertices) asElement.
capLine border: (BlBorder builder

paint: Color pink;

width: 50;

lineCap: BlStrokelineCap round;

build)




Border's join




Games

Takuzu

ame

SameGame




Professional Applications
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Isometric-based sale
simulator

 For salespeople
* Managing contracts and risks

 Developed in 2 months by 3 people with
Bloc the new Pharo graphics framework



THALES  supportWizard ASSURING MISSION SUCCESS TOGETHER ®

% % %k J ok % % %k %k %k % % Kk ok % % % %k %k

Feature "O" Feature "S" Feature "A" Feature "E"

CONTRACT ®
@) Contract A () ContractB () ContractC () Contract D () ContractE _




Toplo

Basis for Toplo: a new widget library based on http://
ant.design design

Fully skinnable
Pending trees and table to be ready

We can define specific widgets and their interaction


http://ant.design
http://ant.design
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00
Vertical
Wrapping
Uniform element width
Scrolling
Auto-distribution

Animate selection transition

®I*lol*le]e

1: Alabama

2: Alaska

3: Arizona

4: Arkansas

5: California

6: Colorado

‘R Connecticut
8: Delaware

9: Florida

10: Georgia
11: Hawaii

12: 1daho

13: lllinois Indiana
14:lowa

15: Kansas

16: Kentucky
17: Louisiana
18: Maine

19: Maryland
20: Massachusetts
21: Michigan
22:Minnesota
23: Mississippi
24: Missouri
25: Montana
26: Nebraska




ceBox

= g

x | 1 comment _

:nu |
ritialize.
1e := ToHorizontall
1e layout: (BlLinez
1e matchParent.

: 1= ToVerticalPane
3 matrhParent

» [ Tools-Tests

A @ TToMenu !

“ » instanceside A, []

@ defaultGloball eftColumnWidth (TTo

Mini browser

enu}

LouLWLUISPLay - Tt
136Bloc-Docs
137Bloc-Examples
138Bloc-Exporter
139Bloc-Layout

141Bloc-Layout-Tests
143Bloc-PharoExtensions
144Bloc-Scripter
146Bloc-Spec2
147Bloc-Spec2-Tests
148Bloc-Tests

150Bloc-Text-Elements
152Bloc-Text-Rope
153Bloc-Text-Rope-Tests
154Bloc-Text-Tests

1 BlAscentLooseBaselineMeasurer
2 BlAscentTightBaselineMeasurer

3 BlBasicLayoutExamplesMigrated
4

o o N o u

16 BlFontNormalAttribute
17 BlFontObliqueAttribute
18 BlFontSize

19 BlFontSizeAttribute

19

-- all -- BlBoundsBaselineMeasurer
baseline

-- all -- BlCharacterText

accessing

|comparir1g

string - c&’npatibility
text - copying

text - enumeration

-- all -- BIEmptyText
text - accessing

text - attributes

text - converting
text - copying

text - enumeration
text - modifications
text - testing

-- all -- BIEmptyTextlterator
accessing

iterator - accessing

1

x # initialization (] extension (1 F +L W

protocols withRowNumbers.

selectors withRowNumbers.




Pharo Is
research friendly




Some International Research. Groups

Lafhis (AR) ASERG (BR)
SCG (CH) Pleiad (CL)

CAR (FR) Macau (UNO)
RMOD (FR) Cirad (FR)
Jmmisco (IRD) USTH (Vietnam)
Reveal (CH) Soft-Qual (Serbia)
ysic (FR) Uni. Quilmes (AR)
ENSTA-Bretagne (FR) =NIR{ER
CEA-List (FR) CS (Bo)

Ryerson (CAN) Maroua (CAM)
OC (FR) ETS (CAN)

CCMI-HIT (CZ)


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

Empowering
Is the right word

Pharo is an energizing and creative environment
Moldable tools are powerful
Tried to share my feeling

But “The idea of experience does not replace
experience.” Alain



Fun with Us

1 hour from Paris, 1:30 from London, 35 min from Brussels
Internships 3 to 6 months (right now we have 8 interns)
Google Summer of Code

PhDs / co supervision (e.g., B. Sarenac)

Engineer position

Visitors (Magadascar, Chile, Montreal, ...)
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