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What is AdaWebPack?

The toolkit enables Ada in Web Application 
development.

It includes:

● WebAssembly toolchain

● Customized Ada Runtime Library

● Web API binding



WebAssembly

● Portable binary format

● VM embedded into browser 

● Language independent

https://en.m.wikipedia.org/wiki/WebAssembly
https://caniuse.com/?search=WebAssembly
https://github.com/appcypher/awesome-wasm-langs


LLVM

● IR
● Many frontends

○ incl. Ada
● Many backends

○ incl. WebAssembly

https://en.wikipedia.org/wiki/LLVM


GNAT LLVM

● Joins GNAT frontend with LLVM backend

➢ ./llvm-gcc -c hello.adb

● Included into gprbuild knowledge DB

➢ gprbuild --target=llvm hello.adb

🦟

https://github.com/AdaCore/gnat-llvm


How to compile Ada to WebAssembly

● Pass --target=wasm32 LLVM compiler switch

● Point GNAT to target dependent information 

○ -gnateT=wasm32.atp

● Pass LLVM target to gprbuild 

○ gprbuild --target=llvm

llvm-gcc -c --target=wasm32 -gnateT=wasm32.atp hello.adb

gprbuild --target=llvm -P hello.gpr -cargs \ 

--target=wasm32 -gnateT=wasm32.atp

https://github.com/godunko/adawebpack/blob/master/source/rtl/wasm32.atp


Ada Run-Time Library

Custom Runtime based on Bare 

Board Runtime

Restrictions

● No exceptions (but local)

● No nested subprogram access

● No tasks and protected objects

GNAT Run-Time based on POSIX doesn’t 

match WebAssembly

https://github.com/godunko/adawebpack/blob/master/source/rtl/system.ads


Custom Memory Allocator

● Based on TLSF allocator

● Request host to grow heap

http://www.gii.upv.es/tlsf/


WASM Core packages
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js● WASM.Objects

handles JS object 
references

● Methods
calls JS object 
methods

● Attributes
gets/set JS object 
attributes

https://github.com/godunko/adawebpack/blob/master/source/wasm-objects.ads
https://github.com/godunko/adawebpack/blob/master/source/wasm-methods.ads
https://github.com/godunko/adawebpack/blob/master/source/wasm-objects-attributes.ads


Web API bindings – Web.Strings

Web.Strings.Web_String
to exchange strings between Ada and JS



Web API bindings – Web.DOM

● Nodes

● Documents

● Elements

○ Get_Element_By_Id

● Events

● Event_Targets

● Event_Listeners

○ Add_Event_Listener



Web API bindings – Web.HTML

● Elements

● Buttons

● Inputs

● …

● Web.Window



Web API bindings – Web.GL

WebGL - API to render 2D and 

3D graphics 

● Objects

● Buffers

● Shaders

● Textures

● …

https://en.wikipedia.org/wiki/WebGL


Web API bindings – Web.Sockets, Web.XHR

● WebSocket - bidirectional 

protocol

● XHR - XMLHttpRequest

https://en.wikipedia.org/wiki/WebSocket
https://en.wikipedia.org/wiki/XMLHttpRequest
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https://www.ada-ru.org/files/aaa/index.html


Derived works – AdaGL, AdaWebUI, Garlic

● https://github.com/godunko/adagl
○ A common API with native and WebGL 

implementations

● https://github.com/godunko/adawebui
○ Widget toolkit

● https://github.com/reznikmm/garlic
○ Annex E/DSA for seamless client/server 

interaction

https://github.com/godunko/adagl
https://github.com/godunko/adawebui
https://github.com/reznikmm/garlic


Questions or Ideas?


