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What is Pharo?

e Object Oriented

e Classes

e Single Inheritance
 Dynamically Typed

* Virtual machine, byte-code



So what is special?

e Sound not really exiting
* Ruby
 Python

e QOriginal Java (but without types)



Essence of OO

 Radically Simple language

e Syntax on a postcard
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Reflective

e Written in itself
e |nstead of text
e Classes are objects

e Methods are object

* Jools are objects and implemented in Pharo



Environment

e QObject inspection
 Debugging
* Program and environment are one

e of course in a controlled way



Features

Advanced Runtime Reflection
Pure object-oriented approach
e Software as objects

e First Class Variables
Closures with non-local returns
Fast resumable exceptions

Traits

https://pharo.org/features



History: Smalltalk

Smalltalk Project Xerox 1972-1978
ST80

Apple Smalltalk

Squeak 1997-2008

Pharo: started 2008



Not just a language

* “Pharo implements Smalltalk 80"
* No!

* The goal of Pharo is to constantly improve the language
and environment

 While supporting users to migrate



Some Projects

e Both Research and Industrial
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Sophisticated software analysis platform
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Moosetechnology

Analyse and model your software system

Moose is a platform for software analysis.

It allows to re sent software system in a model, to query, manipulate, transform, visualize

https://modularmoose.org/ S
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Démarche Logiciel Applications Bibliographie Formation . Reseaux Modeles

Bienvenue sur le site de Cormas

CORMAS = COmmon-pool Resources and Multi- Agent Simulations

Cormas est une plateforme de modélisation multi-agent (ABM) dédiée a la modélisation des relations entre les sociétés et leur
environnement.

Cormas est destinée a faciliter la conception d'ABM, ainsi que le suivi et I'analyse des simulations. La plateforme est basée sur
I'environnement de programmation VisualWorks qui permet de développer des modeéles en Smalltalk.

Cormas est un framework a partir duquel, par spécialisation et raffinement, les utilisateurs peuvent créer des entités spécifiques pour Corl I las
leur propre modéle.

COmmon pool Resources
and Multi-Agent Simulations

Le logiciel Cormas, libre de droits (licence MIT), Nous proposons la démarche ComMod
peut étre téléchargé. (Companion Modelling)

Découvrez la derniére version sortie en 2024.

Vous pouvez aussi consulter des exemples de modéles et des éléments de
bibliographie

& Cormas [Demo_Aggregates) - O X
File Programming Visualisation Simulation Tools ?
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?ﬁé, = e Multi-agent simulation
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Interface principale de Cormas

- Pharo

Une nouvelle version de Cormas sous Pharo est en développement. Visiter le site
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https://openponk.org/




Roassal 3

* Amazing visual engine
*More than 10 years of development

e Some more links

 https://www.youtube.com/watch?v=0h84-NZbfOg

 https://www.youtube.com/watch?v=-Pk4gq5oMdLo

 https://www.youtube.com/watch?v=awPyBLWTTvk

e https://www.youtube.com/watch?v=R2rLr7Z1b8Y

» Roassal 2 videos

 https://www.youtube.com/watch?v=iXUZiFtnxK8



Scripting visualization
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Live Music



D. Cipriano - DJ lucretio

* Live performance

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

https://www.youtube.com/watch?v=52Dff90aYDI

 Coypu and Phausto: Pharo live music

https://qgithub.com/lucretiomsp
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Live Music with
SuperDirt
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2 Porsonal

Global Cellular
Connectivity platform
built for platforms

Access endless possibilities threugh a sincle API with Telna,
connecting you to cellular data coverage in over 200+

countries.

Designed for Connectivity Service Providers, our platform lets
you prioritize your customers while we handle network

infrastructure and relationships worldwide.

CONTACT SALES
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Free Software Mobile

Communication solutions




Developed in 3 months one dev

Sold to another bank
Java team estimated 2 year effort




Application Migration for Berger-Levrauit

-
Gained 60% on 36 m/y project I I




ApptiveGrid

Digitize and Automatize
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F Interactive contract and | .
risk assessment



Geo-Based Maps




Feedback Loop

e Between Users and Pharo
 Both Research and Industry
e Not trivial !

* |nteresting Problem, both Engineering and Research



B Companies

~ Show all Spaces

Grids +

> Smallltalk Users
Pages +

[ README

[z) Smalltalk Companies World

ApptiveGrid

— Smalltalk Companies World Wide # Publish 43 @

Smalltalk Companies World Wide

This is a list of Companies word wide that use Smalltalk:

To reference your company in this page, please send fill out this form:

New Company

Computas AS

http://computas.com

Nootrix

https://plc3000.com

ApptiveGrid

http://www.apptivegrid.de



ApptiveGrid

Platform to automatise / solve problems for companies
Data in Grids (Tables)

Forms

Views

Workflows

Web View



ApptiveGrid

z) companies : = Smallltalk Users > Smallltalk Users View
& Show all Spaces X Hide = Filter 21l Sort ~» Share [= Group eee
e Company Name ~ | ABc Contact Email ~ & URL
Grids :
1 Computas AS kontakt@computas.c... http://computas.com
v Smallltalk Users + 3 2 Nootrix contact@nootrix.com  https://plc3000.com
3 ApptiveGrid denker@acm.org http://www.apptivegric

FB Smallltalk Users View
FA Update Needed

% World Map

([ Kanban

8 On Website

—f New Company

b Undate Combanv



What is Soil?

Soil is an Object-Oriented Database implemented in
Pharo

ACID transactions, MVCC (append only + GC)
Indexing: SkipList and B+Tree

Goal: Simple yet powerful database making it easy to
develop with, easy to debug with, easy to inspect, ...



Soil Properties

* No external database needed
e Simplifies deployment
e MVCC (multi version concurrency control)

 Data never changed on disk



Soil is Small (v3)

e 134 classes, ~1900 methods, ~8 k linesOfCode

Soil package definedClasses size. "122"
Soil package methods size. "1686"
Soil package linesOfCode. "6846"

SoilSerializer package definedClasses size. "12"
SoilSerializer package methods size. "301"
SoilSerializer package linesOfCode "1276"



Soil and Pharo

e Example of Industrial <-> Pharo <-> Research Loop

e \Was created to solve the real world problems of
ApptiveGrid Data storage

* Result leads to interesting ideas when applying it to Pharo
itself



Soil and Pharo

e Lots of Pharo IDE Problems are Database Problems
e Code storage
e source and compiled
* Indexing for faster search

e Code History



Pharo as a reflective Sytem

* Pharo is implemented in itself
e Has a model of itself

e (Classes, Methods are objects



Current state

e Source is stored in .sources/.changes
e All queries just search
* including full source search

e History: .changes, git, epicea



Sources/Changes

 Every compiled method has a pointer
to .sources/.changes

e Stored in the last 5 bytecodes

e Every entry is an offset in the files



Need: Not in Image

e _sources is 40MB

 Would be a large chunk of the image



Need: History

 Having a per-accept history is nice

 Does not depend on commits to git



Need: Transaction Log

 Pharo crashes and you did not save the image or stored
the code in git

* All accepted methods / class comments / class
definitions are in the .changes

* Replay is possible



Current problems

Can not be shared by images, but can not be locked
either

Not thread safe
Very simple caching

SLOW!



Soil to store code

Has transaction log
Supports accessing old versions

We could just store a Soil Object Pointer per
CompiledMethod

Thread safe



Soil for Indexing

* Soil has on-disk indexing. Can be useful:
e Senders
* |mplementors

e Full text search



Indexing

e SoillndexedDictionary
e SoilBTree
e SoilSkipList

 key -> value

* key has to be mappable to binary, sortable value (e.qg.
symbol). Fixed pre-defined size

e value can be any object



Low Level: Soillndex

e Soillndex

* binary key -> objectID
e Stored in 4Kb pages on Disk
 Data-page form a double linked list

e fast iteration



Just using Soill

 The goal of Soil is to be a commercially usable OO
Database for Pharo

 As we have seen: Just using it is very interesting



We can go further

e Here some ideas what we can do next
e Use Soil for even more
e |deas for next Soil features

 Research ideas beyond



Store code

e Soil stores class description objects
* no code of methods

e Storing code is an interesting experiment
e useful e.g. when storing blocks (lambdas)
e simplifies object Migration

e simplifies evolution of Soll itself



Code history

 We do have code history of course, similar to how
everyone has it

 .changes, Epicea, Git

e Gitis just dead text

* Reflective Model does not model history !



Can we do better?

e model the whole history of the code ?
 With indexing and fast queries

e e.g find deprecation transforming methods

e store at AST granularity?



Transactions

 Transactional change as a language feature
* Reflective change is very brittle
* We already implement parts ad-hoc
e e.g. Refactoring

e Code loading



DB vs Language

 Every non-trivial program handles data

* Yet we, as programming language researchers, define it to
be not our problem

e |s this really a good idea?



Pharo should be persistent
and history aware



