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What is AdaWebPack?

The toolkit enables Ada in Web Application
development.

It includes:

e \WebAssembly toolchain
e Customized Ada Runtime Library
e Web API binding




WebAssembly

e Portable binary format

e VM embedded into browser

e |anguage independent

WebAssembly & -orer

WebAssembly or "wasm" is a new portable, size- and load-time-
efficient format suitable for compilation to the web.

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

o IR
e Many frontends
o Incl. Ada
e Many backends
o incl. WebAssembly



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

GNAT LLVM

e Joins GNAT frontend with LLVM backend

> . /llvm-gcc -c hello.adb

e Included into gprbuild knowledge DB

> gprbuild --target=11lvm hello.adb


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

. 1  Bits_BE 0
How to compile Ada to WWebAssembly L i e e :
3 Bits_Per_Word 34
Bytes_BE (¢]
Char_Size 8
Double_Float_Alignment 0
. . 7 Double_Scalar_Alignment 0
e Pass --target=wasm32 LLVM compiler switch 8 Double_Size 64
9 Float_Size 32
e Point GNAT to target dependent information 10 Float_Words_BE 0
11 Int_Size 32
_ = 12 Long_Double_Size 64
© gnateT Wasm32 . atp 13 Long_Long_Size 64
. 14 Long_St 32
e Pass LLVM target to gprbuild 1. naxtan aligent "
. 1€ Max_Unaligned_Field 64
o gprbuild =-target=1llvm 17 Pointer_Size 32
18 Short_Enums 0
Short_Size 16
Strict_Alignment 0
21 System_Allocator_Alignment 16
1lvm-gcc -c --target=wasm32 -gnateT=wasm32.atp hello.adb feferisie 2
23 ords_
L float 6 13232
7 26 double 15 I 64 64
gprbuild --target=11lvm -P hello.gpr -cargs \ 27 long double 15 I 64 64

--target=wasm32 -gnateT=wasm32.atp


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

Ada Run-Time Library

GNAT Run-Time R \
match W cohssemPY

Custom Runtime based on Bare

Board Runtime

Restrictions T

e No exceptions (but local)
e No nested subprogram access

e No tasks and protected objects

40
41
42
43
44
45
46
47

pragma Restrictions (No_Exception_Propagation);
Only local exception handling is supported in this profile

pragma Restrictions (No_Exception_Registration)

Disable exception name registration. This capability is not used because

it is only required by exception stream attributes which are not supported

in this run time.

pragma Restrictions (No_Implicit_Dynamic_Code);
Pointers to nested subprograms are not allowed in this run time,
to prevent the compiler from building "trampolines"

pragma Restrictions (No_Tasking);
Tasking is not supported in this run time

pragma Restrictions (No_Task_Hierarchy);
Disable masters

pragma Restrictions (No_Abort_Statements);
pragma Restrictions (Max_Asynchronous_Select_Nesting => 0);

Disable abort deferral

pragma Restrictions (No_Initialize_Scalars);
To simplify the generated code

package System is

in order


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

Custom Memory Allocator

Based on TLSF allocator

Request host to grow heap

e 1 2 3 4 5 & 7
31 (29140722 | 27141727 294272 29143"2%| 244727 | 2914 5'2% | 2714627 24+ 7"2%
1 6 216, 0*213(216, 1 '213* 216,3%013| 016, 4*013| 916, 5*013| 916, gxo13| 916, 74013
71128 | 144 | 16Q | 176 | 192 | 208 | 224 [2"+7*2*
6/ 64 | 72 | 80 96 112 | 120
a4, | 48 56 | 60

Fig. 1 TLSF data structures example
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http://www.gii.upv.es/tlsf/

WASM Core packages

%)
e WASM.Objects 4
handles JS object 2 v _
references Ada ) 8 JavaScrlpt
Q.
e Methods Space %E 8 Space
calls JS object %
methods '8

e 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

)

70 function "+" (Item : Wide Wide_String) return Web.Strings.Web String
71 renames Web.Strings.To Web String;

12

73 X : Web.HTML.Elements.HTML_Element

74 := Web.Window.Document.Get Element By Id (+"toggle label");

75

76



Web API bindings — Web.DOM

e Nodes
e Documents
e Elements
o Get Element By Id
e Events
e Event Targets
e Event Listeners

o Add _Event Listener

WHATWG

DOM

-
Events («<DOM Events»):

Event, CustomEvent, EventTarget

.

-
Aborting ongoing activities:
AbortController, AbortSignal

.

Ve
Nodes («The DOM»):

Node, Document, DOMImplementation,

DocumentType, DocumentFragment, ShadowRoot,

A

Element, NamedNodeMap, Attr, CharacterbData,
Text, CDATASection, ProcessingInstruction,
comment

o

-
Ranges («kDOM Ranges»):
AbstractRange, StaticRange, Range

.

P
Traversal:

NodeIterator, TreeWalker, NodeFilter ]

Sets:

DOMTokenList

f

XPath:

XPathResult, XPathExpression, XPathEvaluator ]

XSLT:
XSLTProcessor



Web API bindings — Web.HTML

e Elements e \Web.Window

History Location

e Buttons

e Inputs DOCUMENT

°o LINK ANCHOR

42 procedure Initialize_Demo is

43 B : Web.HTML.Buttons.HTML_Button_Element

44 := Web.Window.Document.Get_Element By Id ‘s’EV"VECT
45 (+"toggle button").As_HTML_Button; S
46

47 begin m
48 B.Add_Event _Listener (+"click", L'Access);
49 B.Set_Disabled (False);

50 end Initialize Demo;



Web API bindings — Web.GL

WebGL - API to render 2D and
3D graphics

e Objects

e Buffers

e Shaders

e Textures


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

Web API bindings — Web.Sockets, Web. XHR

e \WebSocket - bidirectional

protocol —
CLIENT SERVER
5 >
e XHR - XMLHttpRequest ' Handshake (HTTP Upgrade) !
€ ]
Bidirectional messages >E

open and persistent connection

' '
' One sides closes channel "
1€ »
' '
' '

connection closed


https://en.wikipedia.org/wiki/WebSocket
https://en.wikipedia.org/wiki/XMLHttpRequest

Toggle Hidden demo (1/5)

<> index.htm|l @

examples > toggle hidden > <> index.html > {} "index.html"
1 <!DOCTYPE html>

2 <html>

3 >  <head> -

17 </head>

18 <body>

19' <p i1d='toggle label' hidden='hidden'>Hello, World!</p>

20 | <button i1d='toggle button' disabled='disabled'>Hello, Ada</button>
21 | </body>

22 </html>



Toggle Hidden demo (2/5)

14
15
16
17
18
19
20
A
22
23
24
25
26

type Listener is
limited new Web.DOM.Event_Listeners.Event_Listener with null record;

overriding procedure Handle_Event
‘(Self : in out Listener;
Event : in out Web.DOM.Events.Event'Class)
is
X : Web.HTML.Elements.HTML_Element
:= Web.Window.Document.Get Element By Id (+"toggle label");

begin
X.Set_Hidden (not X.Get_Hidden);
end Handle_Event;



Toggle Hidden demo (3/5)

32
33
34
35
36
37
38
39
40

19
20 |

procedure Initialize Demo is
B : Web.HTML.Buttons.HTML_Button_Element
:= Web.Window.Document.Get_Element_By_ Id
(+"toggle button").As HTML_Button;

begin
B.Add_Event_Listener (+"click"”, L'Access);
B.Set Disabled (False);

end Initialize_Demo;

<p 1d='toggle label' hidden='hidden'>Hello, World!</p>
<button id='toggle button' disabled='disabled'>Hello, Ada</button>



Toggle Hidden demo (4/5)

1 package Demo is
2
3 procedure Initialize Demo;
: k bod
9 package body Demo is
5 end Demo;
10
112 function "+" (Item : Wide_Wide_String) return Web.Strings.Web_String:--
13
- > type Listener is:-:
1 Iﬂlth Demo;
2 > overriding procedure Handle_Event -::
3 procedure Main 1is
4 begin > procedure Initialize_Demo is :::
5 null; begin
6 end Main; Initialize Demo;

40 end Demo;



Toggle Hidden demo (5/5)

O 00 N O

10

12
13
14
15
16
17
18

<script type='module'>
import * as AdaWebPack from './adawebpack.mjs';

(async () => {
const fetchPromise

fetch('main.wasm');

const { instance }
await WebAssembly.instantiateStreaming(fetchPromise, {env: AdaWebPack.imports});
AdaWebPack.initialize(instance);
instance.exports[' ada main']();
1910
</script>
</head>
<body>


https://www.ada-ru.org/files/aaa/index.html

Derived works — AdaGL, AdaWebUI, Garlic

e https://qithub.com/godunko/adagl
o A common API with native and WebGL
implementations

e https://qithub.com/godunko/adawebui
o Widget toolkit

e https://qithub.com/reznikmm/garlic
o 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?



