Threading Design Decisionsiin
AutoCAD Web & Mobile

using Autodesk::AutoCAD::Mobile::Engineering::MaxRaskin;

Core C++ @ TLV, August 16th 2018
{\ AUTODESK.




Agenda



Agenda

1. Introduction to AutoCAD
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Introduction to
AutoCAD



Altis...

= Autodesk’s flagship product.
= A multipurpose CAD (Computer-Aided-Design) software
used for:
= Architecture
= Construction
= Electrical
= Mechanical
= Comprised of battle proven code
continuously worked on since ‘82
= We target C++ 74 on all platforms!




#IRuns on multiple platforms
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Runs on multiple platforms
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Cross Thread
Communications



o0 AutoCAD’s life span

= The roots of AutoCAD are in MS-DOS (Input Polling).
= Most of it's life AutoCAD spent on Windows (Msg Loop).
= |tis Single threaded (")

while(true) {
auto ret = GetMessage(&msg, nullptr, 0, 0);
if (ret > 0)
{
TranslateMessage(&msg);
DispatchMessage(&msgQ);
|/

}



But Alas, On Web & Mobie...
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¥=Dual Threading

= Ul Thread - each platform’s OS/browser creates it by

default.
= App Thread - this is an std::thread/\Web \Worker we

create.
= Communications between threads is achieved via a

“Messaging API".



High Level Architecture

€ App Thread &% Ul Thread

Generated API - Platform Specific

Common C++ Code

PAL




@ The Messaging API Protocol

Ul Thread

{*action”; “openDocument”,
“payload”: {*file”: “Columbia.dwg’},

“onSuccessAddress”; “1234.success”,
“onErrorAddress”; “1234.error’}}

App Thread

\4

{*address”: “1234.success”,
“payload”: {*file”: “Columbia.dwg”}}

{*action”: “postString”,
“payload”: {*str”: “LINER 1,1, 2, 2\n\n"},

“onSuccessAddress”; “5678.success”,
“onErrorAddress”: “5678.error’}}

{*address”: “5678.error”,
“‘payload”: {“errorText”: “Unknown command”,
“errorCode”: -1}}




sf\e _ _
é The Messaging API Architecture

App Thread
C++
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Code Deep Dive



@ Level 0: App (Swift) ~ UiThread

let app = AcadAppProxy()
app.openDocument(withPath: “"Columbia.dwg”,
success: { (path) in
print(“success!”
Ji
fail: { (errorText, errorCode) in
print(“failed!”)
b



@ Level -1: Generated Proxy (ObjC)

openDocumentWithPath

{

__block Continuation* continuation = [Continuation new];
continuation.success =

continuation.error =

address = [Channel registerContinuation: continuation];
Message® msg = [Message new];

msg.action = @"openDocument’;
msg.address = address;

[Channel postMessage: msq];

&% Ul Thread




@ Level -2: Message Queue (C++) N UiThread

void Stub::Channel::postMessage(const Message& msg) {
MessageQueue::instance().push(msg);

}

void MessageQueue::push(const Message& msg) {
std::lock _guard<std::mutex> lock(m_mutex);
m_postQueue->push_front(msg);
m__condition.notify _one();

}



@ Level -3: Message Loop C++

€ App Thread

// Meanwhile in the message loop...
while (true) {

}

/s

const auto& msg = MessageQueue::instance().pop();

Stub::Channel::instance().dispatchMessage(msg);
/...




w=-Queue Congestion Problem

= Queue congestion due to high frequency message - e.g
Pan (hold and drag) gesture.
= This made canvas navigation to lag behind.
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@ Our Solution - Message Coalescing

coalesce queue coalescingFilter
auto iter = remove_if(queue.begin(), queue.end(), std::ref(coalescingFilter));

if (iter != queue.end()) {
// Coalesce by discarding all messages which matched the filter
queue.erase(iter, queue.end());

}

auto messageToHandle = queue.back();
queue.pop_back();

return messageToHandle;



@ Level -3: Pop Message (C++) < App Threac

MessageQueue::pop( msg) {
std::unique_lock<std::mutex> lock(m_mutex);
m_condition.wait(lock, [this] { return !m_postQueue->empty(); });
return coalesce(*m_postQueue);



@ Level -3: Dispatch Message (C++)

€ App Thread

void Stub::Channel:.dispatchMessage(const Message& msg) {

auto stublmpl = stublmplsMap.find(msg.action);

auto result = stublmpl->invoke(msg.action, msg.payload);
return Proxy::Channel::instance().postMessage(msg.address,
result.ok()/*success??/, result.serialize());




@ Level -3: Generated Stub (C++)

// Generated code:
class AcadAppApiStub : public ApiObject {

public:

invoke( action,
if (funcName == “openDocument’s) {

}

openDocument( path) = 0;

return openDocument(jsonObject[*path™]);

€ App Thread

payload) {




@ Level -3: Stub Impl (C++) < App Thread

// Hand written code:
class AcadAppApi : public AcadAppApiStub {

openDocument( path) {
auto result = openDoc(str);

return Result{result.code, result.msg, payload};



@ Level -3: Proxy Post Message (C++)| € ApThrea

Proxy::Channel::postMessage
( address, success, string& payload)

PAL::runOnUiThread( [msg]
{Proxy::Channel:.dispatchMessage(msg); });



@ Level -2: Proxy Dispatch Msg (C++) | S uihrea
Proxy::Channel::dispatchMessage( msg) {
if (addressParts[1] == “fail’s)
continuations] ].success(msg.payload);
else
continuations] ].fail(msg.payload);




Generating
Cross Platform APls
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g8 IDL and Templates

= Common to all target languages:
= We define our API using an IDL - Interface Definition
Language.
= Our IDL is C#
= Per target language:
= Templates for boilerplate code.
= Templates are Microsoft's T4 template engine.



22 |DL Example

namespace AsyncApi

{
interface App

{

void openDocument(string path);

}



_T1T4 Templates Snippet for ObjC

Platform Specific C# Code That
Code Fragments Uses Reﬂectlon

... / /

@protocol <#=StringHelpers.PROTOCOL_NAMESPACE PREFIX + m_type.Name#>Protocol

foreach (var method in this.m_type.GetMethods())

{
...

- (void) <#=methodName#>With<#=parameters#> <#=successCallback#> <#=errorCallback#>;

...
}



E% Generation Pipeline

IDL
Sources
1. C#
Compiler
CodeGenerator 74 2. NET__ | \/coApiDefs.DLL
odeGenerator.exe Templates Reflection gAp )
{ 3. Emit Code
Kotlin TypeScript Objective C C++

| Proxy Code - Ul Thread + Stub Code App Thread




Dividends



E2E Cross Platform

= The architecture, being client-server with a Messaging
API, allows for switching threads to processes.
= Consider:

Proxy - E2E Tests in Typescript in Jest Stub - ANY PLATFORM!

Deploy app
Run tests

Get results




Questions?



, | |
We’re Hiring!
https://my.tomigo.com/p/KAip3
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