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Client-Server Applications
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Client-Server Applications with Pharo
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Pharo on the Client Side?
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Pharo on the Client Side with Phar@
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Phar@ for Server Side Too!
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1) Develop in Pharo
2) Generate JS

har@s)

3) Run-on'JS
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Phar(JS) in a Nutshell

e 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
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Phar(S) in a Nutshell “

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@ Tests Talk to Web Browsers

£ Pharo Tools

[= PharoJs Playground

:) PharoJS

System

Running Tests

Debugging

Windows

Help

ESUG: Confel PharoJs Dice X

c @

PharoJS Dice PharoJS: Hellc

- 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.

< >
Run Selexted

Test Runner

TestCaseA|TestCaselV®

LjDiceListAppTest
LjDiceAdderAppTest
LjDiceAdderAppTestJ
LjDiceListAppTestJS
LjSingleDiceAppTest
LjSingleDiceAppTestJS
PjCounterBrowserAppT
PjJavascriptCounterBr
PjHelloWorldAppTest
PjJavascriptHelloWorlc
PjCounterTest

< >

Run Profiled

Run Coverage

Run Failures

Run Error;

1 Dice Group with Total using Lightweight Observer

2 1 4 6 5 4

Video

Roll Dice

Web Socket
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Phar@ Tests Talk to Web Browsers

2} PharoJS,

£ Pharo Tools [= PharoJs Playground System

Running Tests

r@ 1.

Start Server
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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
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v

File out results

PharoJ$ Dice X

PharoJS Dice PharoJS: Hellc

Dice Group with Total using Lightweight Observer
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Phar@ Tests Talk to Web Browsers

£ Pharo Tools

[= PharoJs Playground

System

Running Tests

$
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2. Generate
App’s JS

Code
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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
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PharoJS Counter
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Phar@ Tests Talk to Web Browsers

£ Tools [= PharoJs Playground System
Running Tests
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2. Generate
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Link to HTML
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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
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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
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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
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Phar@ Tests Talk to Web Browsers

H ro Tools = P
Running Tests

r'ncm

2. Generate
App’s JS
Code
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- PJCOUTTTETBTOWSETAPPTT
PharoJsExamples-Hello | PjJavascriptCounterBr
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Dice Group with Total using nghtwelght Observer

[5 Load HTML @.

(6. Open Web Socket =




Phar@ Tests Talk to Web Browsers

»— | 1. Start Server 4. Open URL ==

7Y

System calls to open the web browser
But, the idea is generalizable




@ @ \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 .
< ST, Video

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

Transcript

I love Pharo!

Your Smalltalk code here

\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
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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
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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
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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
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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
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@ © \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)
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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
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Two of times| explanation of the error, and fnally the good solution. w o
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P pushbutton (%11) is pressed. ol 0 (o [n e s]u]e]o N
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PLC3000.com = Educational Software + Contents
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PLC3000.com Server Side )

Phar(®
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PLC3000.com Clients Run in Web Browsers :
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PLC3000.com Client JS Code

% >

Generated JS
\ D 655KB (+391KB)

/'D Internet
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Summary

Phar@ Supports Client-Server Apps

e Real World Applications

e Write 100% Pharo Code

e Reuse JS Libraries

e Tests + debugging in Pharo: Pharo talks to JavaScript

e Different Architectures are Possible
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Pharo on the Client Side = Phar@
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Phar@ is for Server Side Too!
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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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PharolS for Pharo 10 is out ! github.com/PharolJS

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

Noury Bouraqadi
@nourybouraqadi

Playground Pharo X
since
Metacello new .
baseline: ; : Sprlng 2021 ;-)

repository:

load

line* 11

April 1st, 2021



Phar@ Future Development

Pharo X Support

Improved Middleware
o Framework for Client-Server Apps

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

Extended Support for Live/lInteractive 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 ©




