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What is Pharo?

• Object Oriented


• Classes


• Single Inheritance


• Dynamically Typed


• Virtual machine, byte-code



So what is special?

• Sound not really exiting


• Ruby


• Python


• Original Java (but without types)



Essence of OO
• Radically Simple language


• Syntax on a postcard



Reflective

• Written in itself 


• Instead of text


• Classes are objects


• Methods are object


• Tools are objects and implemented in Pharo



Environment

• Object inspection


• Debugging


• Program and environment are one 


• of course in a controlled way



Features
• Advanced Runtime Reflection


• Pure object-oriented approach


• Software as objects


• 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

• Both Research and Industrial



Modular Moose: Software analysis

Sophisticated software analysis platform

https://modularmoose.org/



Cormas

https://cormas.cirad.fr/

Multi-agent simulation



https://openponk.org/



•Amazing visual engine

•More than 10 years of development


• Some more links


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


• https://www.youtube.com/watch?v=-Pk4q5oMdLo


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


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


• Roassal 2 videos


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


•

Roassal 3



Scripting visualization



Live Music



• Live performance


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


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


• Coypu and Phausto: Pharo live music


• https://github.com/lucretiomsp

D. Cipriano - DJ lucretio

ESUG 2024 https://www.youtube.com/watch?v=zP1GVVrydOs



Live Music with 
SuperDirt





Companies



Home relocation services 
and other solutions



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-Levrault

Gained 60% on 36 m/y project

Application Migration for Berger-Levrault

Gained 60% on 36 m/y project



Digitize and Automatize Business Processes
ApptiveGrid



Sales support @ Thales

Interactive contract and  
risk assessment

developed by 3 pp  
in 2 months



        Geo-Based Maps  



Feedback Loop

• Between Users and Pharo


• Both Research and Industry


• Not trivial !


• Interesting Problem, both Engineering and Research



ApptiveGrid



ApptiveGrid
• Platform to automatise / solve problems for companies 


• Data in Grids (Tables) 


• Forms 


• Views


• Workflows


• Web View



ApptiveGrid



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


• Simplifies deployment


• MVCC (multi version concurrency control)


• Data never changed on disk



Soil is Small (v3)
• 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

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


• 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

• Lots of Pharo IDE Problems are Database Problems


• Code  storage 


• source and compiled


• Indexing for faster search


• Code History



Pharo as a reflective Sytem

• Pharo is implemented in itself


• Has a model of itself


• Classes, Methods are objects



Current state

• Source is stored in .sources/.changes


• All queries just search


• including full source search


• History: .changes , git, epicea



Sources/Changes

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


• Stored in the last 5 bytecodes


• Every entry is an offset in the files



Need: Not in Image

• .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:


• Senders


• Implementors


• Full text search



Indexing
• SoilIndexedDictionary


• SoilBTree


• SoilSkipList


• key -> value


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


• value can be any object



Low Level: SoilIndex

• SoilIndex


• binary key -> objectID


• Stored in 4Kb pages on Disk


• Data-page form a double linked list


• fast iteration



Just using Soil

• 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

• Here some ideas what we can do next


• Use Soil for even more


• Ideas for next Soil features


• Research ideas beyond



Store code
• Soil stores class description objects


• no code of methods


• Storing code is an interesting experiment 


• useful e.g. when storing blocks (lambdas)


• simplifies object Migration


• simplifies evolution of Soil itself 



Code history

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


• .changes, Epicea, Git


• Git is just dead text


• Reflective Model does not model history !



Can we do better?

• model the whole history of the code ?


• With indexing and fast queries


• e.g find deprecation transforming methods


• store at AST granularity?



Transactions

• Transactional change as a language feature


• Reflective change is very brittle


• We already implement parts ad-hoc


• e.g. Refactoring 


• Code loading



DB vs Language

• Every non-trivial program handles data


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


• Is this really a good idea? 



Pharo should be persistent 
and history aware


