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An Overview of Games and HTMLS

- HTML5 Game Market
- HTML5 Game Development

- Domestic and International Ecosystem
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On Wnose Shoulders”?

- Pixi.js Rendering Engine
- Phaser Game Framework
- Unity User Constructs

- JavaScript/Node.js

- Web Browsers
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The Shoulders We Stand Upon

QICI Engine Technology Stack

QICI Core

Game Objects GUI Layout

Serialization Input Interaction

Animation Assets Loader

NodeJS Server Scene / Hierarchy

Curve / Action Editor Project / Inspector

Crosswalk Project Texture Atlases

Assets Management, Debug Tools,

Sound, Physics, Particle System..

Customization

QICI Widget

Label, Button, List, Tree, Table,

Tabs, Accordion, BorderLayout,

MVP Pattern, Vector Graphics,
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Why Web based Technologies”?
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Why Web based Technologies?
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Why Web based Technologies”?
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Why Web based Technologies?
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Why Web Technologies?
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Build cross platform desktop
apps with web technologies
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Why Web Technologies?
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Reinvent the GUI Wnheel”
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Why Reinvent the GUI' Wheel?
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Why Reinvent the GUI Wheel?

Vector Graphics with Data Binding

- Heavily Canvas Based for Ultimate Performance
- Unify Mobile and Desktop Experience

- Model-View-Presenter (MVP) Pattern
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Ccanvas or DOM?

Mix Canvas and DOM to Leverage HTML/CSS
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Ccanvas or DOM?

Avoid Cross-Domain WebGL Textures Security Issue
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Canvas or DOM?

SVG Loading Indicators for resolution independence

Loading, please wait...
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2013 - WebGL on Android
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SsWebGL Reaay”? w
2014 - WebGL oniOS 8 5 0S8




S WebGL Ready?

Chrome Officially Disables
NPAPI Plugin

2015/2016 - WebGL meets
Game Industry

Launched December 3rd 2015
on Facebook with WebGL.

A

. Won Best Social Game at GCD

' ﬂ'\‘; =
u \Q Awards.
= LA
Base vs: Base battles
| https://medium.com/@vvergon/webgl-matures-into-a-

EVERYDAYIPLAY / commercial-ready-technology-ba71e254cae6#.361f9csgu

INTERACTIVE STUDIO , ’



https://medium.com/@vvergon/webgl-matures-into-a-commercial-ready-technology-ba71e254cae6#.361f9csgu
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Ready for
desktop

WebGL Readiness




WebGL 2.0
iswellon

its way...

@ Brandon Jones 2
@Tojiro

@brianblakely WebGL2 should be
shipping "pretty soon" and WebVR "not
quite as soon but still soon." :D sorry,
dates are hard to nail down.

NIE IR Ay A [" 1
) b~ [~ ) 2~ AN/
21/25/16, 12:35 AN

‘& € Ben Houston

@BenAtExocortex

A great big thanks to @mattdesl for his
awesome work adding WebGL 2 support
to # ThreedS: github.com/mrdoob/three.j...



Mobile Browsers: HTMLS Compatibility

I0S issues...

« Backgrounding host crashes WebGL rendering

* Web Audio and Audio Tag both need to be unlocked on
touch event (Use ‘touchend' foriOS 9, ‘touchstart' for
previous versions)

* FPS drops after application re-activated from background
oniOS 9, fixed ini0S 9.3

 Use ‘shrink-to-fit’ meta-tag or
‘documentElement.clientHeight/Width' to workaround
‘window.innerHeight/Width' iOS issue oniOS 9



Mobile Browsers: HTMLS Compatibility

Android Audio and Sound FX issues...

 Stalled audio does not report errors consistently and
has binary use of stopped or error report. Need
monitor both

* Sometime Audio Tag showing wrong duration. Save
the duration value in meta file when editing as
alternative

* Web Audio is still not well supported

* Concurrent audio is very limited and problematic



Mobile Browsers: HTMLS Compatibility

Third-Party Browsers issues...

UC browser has no gradient fill for text, requires workaround:
gradient rect on text - globalCompositeOperation as ‘source-in

4

Tencent's X5 hardware acceleration only on first 5 canvases;
ensure game’s rendering is within these

UC browser returns incorrect height value after keyboard
disappears

If ES6 features used, Emscripten transcompiles are
incompatible with any browser not ES6 compliant.
eg: Math.fround(x) & Math.imul(x, y)



Optimising Mobile Browser Performance

» Use AppCache for speed and offline browsing

* Use DOM and dirty rectangles to reduce power consumption
» keep your JS/HTML/CSS payload under 2MB

* Reduce resolution/Canvas size to reduce memory usage

* Avoid using ‘Stencil’ for some browsers in Android



Optimising Mobile Browser Performance

« Sample and cache computation for skeleton animation

* Avoid using ‘LINE_LOOP’ and ‘“TRIANGLE_FAN’

* Limit batch size, and balance mobile and desktop

» Getters and setters call overhead is still significant on mobile

 |s WebGL rendering always faster then Canvas?



Optimising Mobile Browser Performance

ArrayBuffers can be transferred to a worker thread without
copying by list buffers in an array in the second argument of:

WorkerttpostMessage(message, transferArray)

var ab = new ArrayBuffer(1024);

var ulnt8Array = new Uint8Array(ab);

for (var 1 = 0; 1 < ulnt8Array.length; ++i) {
uInt8Array[i] = 1i;

}

Using
Web
Workers

var worker = new Worker("worker.js");

O oo ~NOULT A WNBRE

// before transferring
console.log(ulnt8Array.bytelLength); // 1024

il
N P S

worker .postMessage(uInt8Array.buffer, [ulnt8Array.buffer]);

o
S~ W

// after transferring
console.log(ulnt8Array.bytelLength); // @

Y
U1




Optimising Mobile Browser Performance

SharedArrayBuffer will bring threading support to JavaScript

// after transferring
console.log(sab.bytelLength); // 1024

1 | var sab = new SharedArrayBuffer(1024);

2

3 | // before transferring Using
4 | console.log(sab.bytelLength); // 1024

- Web
6 | worker.postMessage(sab, [sab]);

: Workers
8

9




Optimising Mobile Browser Performance

Single instruction, multiple data (SIMD)

Four scalar operations (SISD) One SIMD operation with four lanes

-

A, B, \ - ‘

By
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4

1 | var a = SIMD.Float32x4(1, 2, 3, 4);
2 | var b = SIMD.Float32x4(5, 6, 7, 8);
SIMD.Float32x4.add(a,b); // Float32x4[6,8,10,12]

https://github.com/tc39/ecmascript simd/blob/master/src/ecmascript simd. js



Optimising Mobile Performance

An extraordinarily optimizable, low-level subset of JavaScript,
fast enough to be close to native speeds, even on mobile!

Asm.js Compilation &

{C/CH COdeJ Execution Pipeline

N\

™

\\ LLVM Bytecode

[ Emscripten ]
. Asm.js

[ JS Engine }

N\, WebGL

o)

* Application Dependent




Mobile Performance

Winner Prediction

Asm.js Not Optimized

JAORSYS 30.5%

PREDICTED PREDICTED
CHANCE OF WIN CHANCE OF WIN

154 -143

SCORE SCORE
(IN CENTIPAWNS) (IN CENTIPAWNS)

50%

Captured Pieces Captured Pieces

h BEE248 ¥£2£422

https://blogs.windows . com/msedgedev/20815/11/18/supercharging-javascript-performance-with-asm-js/




Optimising Mobile Performance

WebAssembly

The nextstepforasmjs

Demo asm.js binary gzip asm.js gzip binary
AngryBots 19MiB 6.3MiB 4.1MiB 3.0MiB
PlatformerGame 49MiB 18MiB 11MiB 7.3MiB

Eric Elliott {x 2 Follow
_ericelliott

JS is safe. The ecosystem will thrive for many
years. Wasm is about performance, diversity and
iInnovation, not fragmentation. #JavaScript



Optimising Mobile Performance

Angry Bots Demo

Uh-oh! WebAssembly isn't enabled in this browser. To get an early preview of this experimental technology, at
your own risk:

e on Chrome Canary, open chrome://flags/#enable-webassembly and enable the switch.

e on Firefox Nightly, open about:config and set javascript.options.wasmto true.
See a preview of Microsoft Edge support and follow Safari support on WebKit's feature status page.
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