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New to Smalltalk ?



Smalltalk is dangerous.
It is a drug.

My advice to you would be
A don’t try it.
Caulion It could ruin your life Caution

— Andy Bower, CEO of Object Arts Ltd.



Great
Language,
= Libraries,
Tools,
Community




We want to develop in

Smalltalk
All the Time
Everywhere



What to do with non-Smalltalk Resources?

HTML
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Real World Application “Architecture” g,
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Smalltalk Everywhere?

S

Server
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[ Random-Core

(1 Random-Tests

[E1 Refactoring-Critics

tefact

Some help tools on Pharo.

:= Set new
10 timesRepeat:
e inspect

@ ManifestRandom
©® Random
@ SharedRandom

Playground

Inspector on a Set [10 items] (2346 83399 73 2796 64 4)

a Set [10 items] (23468 3...

- Bdd: 188 atRandom ). Items Raw Breakpoints Meta
Variable Value
self a Set [1C
UndefinedObject>>Dolt
Stack
Class Method Package
UndefinedObject Dolt

CompiledMethod valueWithReceiver:arguments: nel




Phar@

® Develop in Pharo Smalltalk all the time!

3 Espruino

® Reuse existing JS libraries

® JS Portability

® JS Run-time Speed

APACHE CORDOVA
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Phar@ M

Transpiler: Converts Pharo Code to JavaScript
Framework: Develop JS applications in Pharo
Libraries: Extend JS Objects with Pharo’s Behavior
Tools: Playground + Inspector for JS Objects

Test Framework: Test JS Code



Phar@ Success Stories
Covid-19 Tracker

Powered by

"f.;ﬁmmuumﬂﬂﬂmﬂ

Teaching PLC Automation




Phar@ Success Stories
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Pharo |
100%

Development Production

(0)
m CORDOVA® 1 OO.A
harg Javascript



Pharo |
100%

1. Write Tests
2. Pass the tests

3. Export to JS

(0)
@ coroova , 100%
by Javascript




Phar@

Testing JS Generated Code



Phar@ Tests Talk to Web Browsers

2} PharoJS,

£ Pharo Tools [= PharoJs Playground System

Running Tests

r@ 1.

Start Server

- x - 0O

ligh|pharoj i
PharoJsTranspiler-Test:
PharoJsExporter-Tests
PharoJsTools-Playgroui
PharoJsTools-Tests
PharoJsTestFramework
PharoJsTestFramework
PharoJsExamples-Coun
PharoJsExamples-Hello
PharoJsBridgeTest-Test
PharoJsCorelLibrariesTe
PharoJsCoreLibrariesTe
PharoJsTranspilerOptin
LightweightObserver-Ex
LightweightObserver-Te
LightweightObserverJS-
LightweightObserverJs.

< >

Test Runner

TestCaseA|TestCaseli8®

LjDiceListAppTest
LjDiceAdderAppTest
LjDiceAdderAppTestJ
LjDiceListAppTestJS
LjSingleDiceAppTest
LjSingleDiceAppTestJS
PjCounterBrowserAppT
PjJavascriptCounterBr:
PjHelloWorldAppTest
PjJavascriptHelloWorlc
PjCounterTest

< >

Run Selected  Run Profiled  Run Coverage

Run Failures

Run Errors

Al

v

File out results

PharoJ$ Dice X

PharoJS Dice PharoJS: Hellc

Dice Group with Total using Lightweight Observer

1 4 6 5 4

Roll Dice




Phar@ Tests Talk to Web Browsers

£ Pharo Tools

[= PharoJs Playground

System

Running Tests

$

7

2. Generate
App’s JS

Code

Z )

1. Start Server

Connect to Server

Link to HTML

]

PharoJsExamples-Hello | PjJavascriptCounterBr
PharoJsBridgeTest-Test |PjHelloWorldAppTest
PharoJsCoreLibrariesTe | PjJavascriptHelloWorlc
PharoJsCoreLibrariesTe PjCounterTest
PharoJsTranspilerOptin
LightweightObserver-Ex
LightweightObserver-Te
LightweightObserverJS-
LightweightObserverJs.

< >[< >
Run Selected  Run Profiled  Run Coverage

Run Failures = Run Errors | File out results

PharoJ$ Dice X

ESUG: Confer PharoJsS Dice PharoJS: Hellc

c @

PharoJS Counter

@@ file:///Users/noury/Documents

Dice Group with Total using Lightweight Observer

1 4“6 E 4

Roll Dice
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Phar@ Tests Talk to Web Browsers

£ Tools [= PharoJs Playground System
Running Tests

N

Y [1. Start Server J
A

2. Generate

App’s JS

Connect to Server

Link to HTML
Code L Lite

1
|

/

- PJCOUTTTETBTOWSETAPPTT
PharoJsExamples-Hello | PjJavascriptCounterBr
PharoJsBridgeTest-Test |PjHelloWorldAppTest

3. Open Web} System Call }

Browser

1 Run Selected  Run Profiled | RunCoverage ~ Run Failures  RunErrors | File out results

c @

Dice Group with Total using Lightweight Observer

BRI
.
 RoiDee

Roll Dice
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Phar@ Tests Talk to Web Browsers

aro Tools [= PharoJs Playground System

Running Tests

.
roarq 2

2. Generate
App’s JS
\Code

- PJCOUTTTETBTOWSETAPPTT
PharoJsExamples-Hello | PjJavascriptCounterBr

PharoJsBridgeTest-Test |PjHelloWorldAppTest

[1. Start Server J

Connect to Server}
Linkto HTML |

/

3. Open Web}System Call }

Browser

Run Selected  Run Profiled  Run Coverage

Run Failures = Run Errors = File out results

groJs: Hellc PharoJs Dice X

4. Open URL

Dice Group with Total using Lightweight Observer

BRI
.
 RoiDee

Roll Dice
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Phar@ Tests Talk to Web Browsers

aro Tools [= PharoJs Playground System

rFnar(

gt [1. Start Server}

2. Generate

Connect to Server}

App’s JS

\ Code

- PJCOUTTTETBTOWSETAPPTT
PharoJsExamples-Hello | PjJavascriptCounterBr
PharoJsBridgeTest-Test |PjHelloWorldAppTest

Link to HTML

—

)

3. Open Web
Browser

System Call

Run Selected  Run Profiled | RunCoverage ~ Run Failures  RunErrors | File out results

groJs: Hellc PharoJs Dice X

4. Open URL

Dice Group with Total using nghtwelght Observer

[5 Load HTML @.

Roll Dice
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Phar@ Tests Talk to Web Browsers :

§roJs: Hello PharoJs Dice X

ro Tools = Pl

s [1 Start Server}
r'nar&

2. Generate
App’s JS
Code

- PJCOUTTTETBTOWSETAPPTT
PharoJsExamples-Hello | PjJavascriptCounterBr
PharoJsBridgeTest-Test |PjHelloWorldAppTest

3. Open Web
Browser

TS
Run Selected | Run Profiled = Run Coverage = Run Failures = RunErrors | File out results

4. Open URL

\‘0

Dice Group with Total using nghtwelght Observer

[5 Load HTML @.

Connect to Server}
Link to HTML

—

)

System Call (6 Open Web Socket




Phar@ Tests Talk to Web Browsers

H ro Tools = P
Running Tests

r'ncm

2. Generate
App’s JS
Code

\ve

- PJCOUTTTETBTOWSETAPPTT
PharoJsExamples-Hello | PjJavascriptCounterBr

PharoJsBridgeTest-Test |PjHelloWorldAppTest

9 [1. Start Server J

\
I

Connect to Server}

Link to HTML

—

)

3. Open Web

Browser

}System Call

. Web Socket%
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Dice Group with Total using nghtwelght Observer

[5 Load HTML @.

(6. Open Web Socket =




@ @ \Js Smalltalk REPL using PharoJS X +

https://pharojs.rg/repl

&« C O 8 https://pharojs.org/repl

Phar@

Smalltalk REPL using PharoJ$S

| loveString |
loveString := String streamContents: [ : stream |
stream
<< $1;
space;

<< '"love Pharo!' ].
Transcript cr; show: loveString.

Transcript

I love Pharo!

Your Smalltalk code here Eval

\pharojs.org



HTML is a String in the image

ﬁhar@ Zinc HTTP
Server

https://pharojs.org/repl
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HTML is a String in the image

/PharG

Zinc HTTP

29

https://pharojs.org/repl

Server

| <IDOCTYPE html>

<html|>
<img alt="Logo" src=

<script src="repl/index.js">
</script>

</body>

</html>



Browser Processes the HTML

/Phar G

Zinc HTTP
Server

\,
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https://pharojs.org/repl

<IDOCTYPE html>
<html>

<img alt="Logo" src=...

<script src="repl/index.js">
</script>

</body>

</html>



Browser Loads Resources

/PharC

Zinc HTTP
Server

31

Smalltalk REPL using PharoJ$S

<IDOCTYPE html>
<html>

<img alt="Logo" src=

<script src="repl/index.js">
</script>

</body>

</html>



Browser Requests JavaScript Code

/Phar(

Zinc HTTP
Server

32

O @ htps:/pharojs.orglre now ¥y © L 0 mo

Smalltalk REPL using PharoJ$S

<script src="repl/index.js">
</script>

</body>

</html>
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REPL Client JS Code is Generated

/PharC

Zinc HTTP
Server

O & nipsipranisorre —

Smalltalk REPL using PharoJ$S

!

REPL
Client <SCi ="repl/i is"
pt src="repl/index.js">
PharoJdS YN </script>

Transpiler

</body>

/ </html>




REPL Client JS Code is Generated

/har@ Zinc HTTP

GET

Server
Generated
JavaScript
Code T
REPL
Client
PharodS J
Transpiler

J
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O & nipsipranisorre —

E Smalltalk REPL using PharoJ$S

<script src="repl/index.js">
</script>

</body>

</html>
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Client Creates and Links DOM Elements

/har C \ e Phar@w

Smalltalk REPL using PharoJ$S

Zinc HTTP
Server

[ lllllllllllllllllllll ]

<script src="repl/index.js">
<[cript>
</body>

k / </html>




Client Sends ST Code Snippet

ﬁhar

Zinc HTTP
Server

ece Gk SmaltalkREPL using Phaross X |+
C O B hitps:pharois.orglrep! o % © L 0 mo

Smalltalk REPL using PharoJ$S

SSSSSS

tream
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Server Compiles ST Code Snippe

Opal
Compiler

Zinc HTTP
Server

ece & Smaltak REPL using Phaross X

POST Phar@

| loveString |
loveString := String streamContents L
ssssss
<< $I;
space;
<< '"love Pharo ]
vvvvv how: loveString.|

Smalltalk REPL using PharoJ$S

m
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PharoJS Transpiles AST

k

Zinc HTTP
Server

Opal
Compller

PharodS

Transpiler

L] s s KREPL using PharoJs X+
SRR — —

Smalltalk REPL using PharoJ$S

| loveString |
loveString := String streamContents L
ssssss
<< $I;
space;
<< '"love Pharo ]
vvvvv how: loveString.|

m



Server Sends Generated JS

Opal
ompller

Zinc HTTP
Server

Generated
JS Code

PharoJS
Transpiler

ingPraross X |+
o8 ppharojs.org/re o 73 ®© L& 0 m O

Smalltalk REPL using PharoJ$S

SSSSSS

space;

m |



Client Executes Generated JS Code

/PharC

Zinc HTTP
Server

O B hitpsi/phar

Phar@

Smalltalk REPL using PharoJ$S

|loveString |
loveString := String streamContents: [: stream |
stream
<< $1;
space;
<< 'love Pharo!'].
Transcript cr; show: loveString

Transcript

I love Pharo!

Your Smalltalk code here

40



@ © \Js Smalltalk REPL using PharoJS X + S I I la I I l \p p

<« & QO 8 https://pharojs.org/repl 120%  T¥ ©® & O H O =

Phar@ e Client+Server

Smalltalk REPL using PharoJS o 10 classes
o 64 methods

| loveString | ' TeStS

loveString := String streamContents: [ : stream |

S oL o 1 class

space;

<< '"love Pharo!' ]. O 20 methOdS

Transcript cr; show: loveString.

Transcript

I love Pharo! Generated JS
Your Smalltalk code here 267KB (+3KB)

4
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Larger App: PLC3000.com F

Teaching
PLC Programming & Factory Automation




PLC3000.com Metrics

e Client+Server e TJests
o 342 classes o 108 classes

o 2529 methods o 1184 methods
o 876 test runs




PLC3000.com = Educational Software + Contents

= Instructions

AUTOMATION OF AN “- | ;
T, 2 Cod R A 3 ‘ |
Lada @D Frooram Running ‘
%S2
CONTROL OF A CROSSROAD - TIMER, COUNTER — |
 Cod by I System Bits
PR := instructions - :.,Dc .
TUTORIAL 1- Relevance of the Crossing proce] %19 Lse ]
Theot Theof & % b
specifi | Bits ol % Memory ME.
Spe| ol %70
ul — — —
Spe( The objective s to show the relevance of the Crassing Bitsin relation to the reading % :n o %M22  DetectionBas Mo M2 M5 m w7 | ms
When' direction of written code. To show it, we first propose erroneous programs, then an % . = — —l—
Two of times| explanation of the error, and fnally the good solution. w o
button| (red pj % T DetectionHaut Inputs. l
below The specifications are very simple. It aims a setting the light (output %6Q4) as soon s the o o ] .
P pushbutton (%11) is pressed. ol 0 (o [n e s]u]e]o N
then i ) ) " ) oo AN o [ e s fe s e 1
compe| =] Among possibl soluions, we proposed 0 answer {0 the specifcations with a Grafcet I S| %12 0o N -
st with 2 steps: ST I || Outputs o3 § 1)
The %M I Ll —y
power The P . 4
= | © [ 0 05 oe Q7 i o
o | lights wmll ol %oM2 %T1Q Q a4 | |
o [ a0 Q2 |3 | au | s | o Q19 N
i M| ] /
g %T4Q Q20 - 54000 1
e TmsTD A © J
Itis al Counters %Q2| ¥ -
1.1 has %M22  DetectionBas ) =
2.1 flash. 11
3.1 easy A 4]
DetectionHaut RN
L When 3 / \
alllig - - / !
According o this Grafcet, as soon as %11 s tru, the step 1 has to be activated causing the Uplow |
1| forcing of %Q4 1o 1 J i ]
2 i D o
3| Wrong Code %Q5/%04%03 e
‘The first way to code this Grafcet in IL with the method Transition/Transition without %06
Crossine Bis is P




5

PLC3000.com = Educational Software + Contents

Instructions (2] x] & C:
AUTOMATION OF AN | 400 |8l =
N J [ Cod i) i - -
V0B 7= instructions T L Coo SRR [ o)
Lad %S2 %M1 / -
IN/ CONTROL OF A CROSSROAD - TIMER, COUNTER i B
" PAR] I (S) System Bits E
The su The s AL/DC"' %M2
used fq and . A ) m -
o \F S0 s1
TUTORIAL 1- Relevance of the Crossing o~ i \
The o Theol ol %7 %M3 P
specifi Bits ol %72 R Memory
P R
Spec The objective is to show the relevance of the Crossing Bits in relation to the reading L %1 %M22  DetectionBas %M40 Mo | w1 m Ma | s m M7 | w8
When direction of written code. To show it, we first propose erroneous programs, then an % L L 1L {
Two o] times| explanation of the error, and finally the good solution %] I T 17 \ )
button| (red Wl T DetectionHaut
below The specifications are very simple. It aims at setting the light (output %Q4) as soon as the o ol (e
hasto pushbutton (%I1) is pressed. ool 07 5[5
then it . oo AN 7
compd Among possible solutons, we proposed to answer o the specifications with a Grafcet ol Ao %M3 %T2Q %Q0 A N s
electrd with 2 steps: al ST | 11 Outputs %16 -
power Thlsp o I 1 —|
only ? —
y Y ; 0
« | lights wMll ol %M2 %#T1Q 20 7 I\%oz %Q3 \ l}—[ |
) M b - \
Wher ’ ST 9 Lo i N\ /i
i S £ N A
[ sinee %T14Q N {
s (LR
ones 5
The e CAd o N
ol IF %
Itis al " ST 9
1.1 has to o %M1 %M22 DetectionBas =
2.1 flash R Y | i Iyl L— =
3.1 easy e —| 1" s —
) Fof D) DetectionHaut L 7
When LT )
all lig] % L1 ' / N
According to this Grafcet, as soon as %I1 is true, the step 1 has to be activated causing the " Up/Dw
1| forcing of %Q4 to 1 enp| P %M3 il
2 1 anp %r20 Rot.
3| Wrong Code IFUNTATHEN o O ) %5 "\
%M2 := TRUE;
The first way to code this Grafcet in IL with the method Transition/Transition without %M1 := FALSE; a6
Crossing Bits s TIIVESRY Y o7

27 (13 + 14) 3 7 (4+3)

L L] pLC L
EXxercises Programming . Physics
. Simulator . .
& Tutorials Languages Simulations



PLC3000.com Server Side :

Phar(®
= &

~
\\\\

D (:\? Internet ‘ — docker

( /
: \ ~ ] |
Clients — " v a
—
/ Server

- i Google Cloud




PLC3000.com Clients Run in Web Browsers :

.EI

_ Clients 'ﬁ .ﬁ

Phar(®

Server

Google Cloud



PLC3000.com Client JS Code

D Generated JS

655KB (+391KB)

) D matter sk

Client: -
i Bootstrap Server
/
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Summary

Phar@ Supports Real World Applications

e Write 100% Pharo Code

e Reuse JS Libraries

e TJests + debugging in Pharo
o Pharo talks to JavaScript

e Different Architectures are Possible

49



Pharo on the Client Side = Phar@ i

2 m Generated
! CORDOVA =rnet -
’ 3 Cllents

:Av'\Z Q
CNDI0IDAIOA ) / Se rver
% i Ph 2
\,O ar ’ )}

EIREC RGN



Phar@ is for Server Side Too!

nadc

-
=/

/\I®
Generated
JS .
BN
Server
Phar(®



Phar@ Supports Different Workflows

VS

e HTML, CSS

o Handwritten Files

o (Generated

o DOM Elements Creation & Setup
o Reuse Third-Party Libraries

e Javascript
o Generated
o Reuse Third-Party Libraries
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Dorvaongesok

Rk

<  Tweet 53

£

PharolS for Pharo 10 is out ! github.com/PharolJS

/Pharol... @pharoproject @pharojs #SmallTalk
#javascript P h ar

for
| o Playground Pharo X
wotacetlo new is now Beta ;-)

baseline:

Noury Bouraqadi
@nourybouraqadi

repository:
load

line* 11

April 1st, 2021



Phar@ Future Development

e |mproved Middleware
o Framework for Client-Server Apps

e Support latest JS constructs to reuse JS Frameworks
e Support more Pharo concepts (threads, slots, ...)

e Extended Support for Live/lnteractive Programming

o Hot code update : easy

o Debugging generated JS code : complex
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Develop in Pharo, Run on JavaScript

PharoJS.org

Kindly supported by

PEAN SMALLTALK

“ EURDPEAN S| T/ USEHGBEIIJP
11} WWW,esug.0rg !
Thanks to all the contributors
' / | 4 i i
\ 4 A

GitHub ©




