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No man is an island...



  

No smalltalk is an island...



  

No pharo is an island...



  

Foreign Function Interfase (FFI) on Pharo

● [2009] FFI Plugin: no callbacks, not portable.
● [2011] Alien: callbacks, function as objects.
● [2013] NativeBoost: Very nice design, ASMJIT, callbacks, executable memory 

manager. Not portable.
● [2016] uFFI: libffi (callbacks, portable, tested)
● [2019] uFFI: libffi/ThreadedFFI (callbacks, portable, tested, multi-threading 

support)

We now have a very mature and reliable infrastructure :) 



  

But you still need to manually create your bindings !

And this is often a painful process of copy & paste 
from a C header into your project, as classes or methods.



  

Pharo-CIG: C Interface Generator

Magic!
C library



  

Magic!

CigCLibraryGenerator

CigTranslatedUnit

CigPharoVisitor

CigPharoGenerator

CigPharoTemplate

libclang

(Recipe)



  

Raylib demo
https://www.raylib.com

« raylib is a simple and easy-to-use library to enjoy videogames programming »

https://www.raylib.com/


  

How a recipe looks



  

How the code looks



  

Challenges

● FFIFunctionParser → CigFunctionParser

● size_t → int

● Libc and other standard libraries usage, but I do not 
want to import everything ! → from:import:

● ...



  

How coding looks

(Translation from https://www.raylib.com/examples.html)



  

libxml2 demo
https://gitlab.gnome.org/GNOME/libxml2



  

openssl demo
https://www.openssl.org



  

But many useful libraries are made in C++ !

And there is not standard ABI to be able to use them 
is hard and painful to create C bindings for them. 



  

Pharo-CIG: C++ Interface Generator

Magic!
C++ 

library

This seems easy…



  

Magic!

CigCPPLibraryGenerator

CigTranslatedUnit

CigPharoVisitor

CigPharoGenerator

CigPharoTemplate

libclang(Recipe)

CigCVisitor

CigCGenerator

CigCTemplate

CigCHeaderDeclareVisitor



  

C++ “challenges”… sigh...
● Structs are classes

● Classes are structs

● Structs (and unions) can be anonymous

● && is not just “and”

● std::lib

– Iterators, arrays, string… anything you 
want...

– shared_ptr, memory handling, 
“pseudo” declarations…

● Namespaces

● Aliases

● Templates

– Template classes

– Template functions

– Template everything

● Why this thing exists at all?



  

libnoise demo
https://libnoise.sourceforge.net

« libnoise is a portable C++ library that is used to generate coherent noise, 

a type of smoothly-changing noise. libnoise can generate Perlin noise, 

ridged multifractal noise, and other types of coherent-noise. »

https://libnoise.sourceforge.net/
https://libnoise.sourceforge.net/glossary/index.html#coherentnoise
https://libnoise.sourceforge.net/glossary/index.html#perlinnoise


  

C++ recipe overview (1/2)



  

C++ recipe overview (2/2)



  

How the code looks



  (lol, go to LibNoise class>>example: )

How coding looks 



  

Remarks
● Not all C++ libraries are designed to be used outside C++

● Good C libraries have a lot of information we can use

– Function and argument naming 

– class comments

– functions comments

● … but this is not often the case, in consequence names are still ugly :)

● IMPORTANT: is also possible to build “on top” of the generated bindings, to get 
correct abstractions



  

Status
● Test coverage ~60%

● C is “mostly done”

– Most C libraries should parse, but there are missing things that should emerge by using it 

– Variadic support missing

– #define support missing

● C++ is not :)

– std::lib

– Complex declarations like moving references

– ?

● Documentation… 



  

… send not to know
For whom the bell tolls,
It tolls for thee.

- John Donne



  

Help wanted

● For its nature, this project will always be a “beta” 

● You can contribute
– By parsing libraries and publish them

– By helping to improve the generators

– … and you can also ask for your library bindings to be 
generated, we will do our best



  

pharo-cig
https://github.com/estebanlm/pharo-cig
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