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MOBILEFX

Coconut2D

User Guide

All the technical details that will help you understand what makes Coconut2D tick; everything you heegvito get
you started. This is your guide to all things Coconut2D!
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Coconut2D issoftware, which lets you create your own game fast and easy. Coconus2B design and
development application, with an e environment and simple tools.

This guide will helgouunderstandeverythingg 2 dz Y SSR G2 {(y26 lo62dzi GKAa L
to have previous experience other game development programs, as it explains the basics of animation and
coding.

The Coconut 2D Project idea

Coconut2D is a softwamgoject for creating HTML§ames that youeally design and code once, and play
everywhere!

Visit the Marketplace foextensions thatvill allow you to export your games for iOS, Android andaB0vell!


https://github.com/mobileFX/Coconut2D/blob/master/.SDK/Documentation/Introduction/Coconut2D_CrossPlatformRuntime.jpg
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s Design vour game Visually

Classhlame CocoGamePlayerSprite
InstanceMame :+ Imagesymbel_Coconutidle
SymbolReference

ImageflesourceMame  ImageSymbol_Coconutidie

DesignerGrouphame

i Explicit Size
‘Width 0
Height 0

t CocobameSprite

dn
Ff Scene Root Clip

FEFEEEEELET IR LR F AL LR LT

| _root = new CocoClip()}; COnce the Stage of your game is ready, Coconut2D IDE
|_root.__instanceName = 'root’; i JavaScript Scene Class that
| root._ scene = this; b ;

a of your assets and d n and

root.  timeline.clear(); ;
& e (s animation data of your game.

| _root.__timeline.addKeyFrameEx(

&

=— Z_Compile & Run!

4B0 320 - iPhone 3GS (rotated)
640 %960 - iPhane 4/45 (Retina) Compile your game fur HTHLS i0S, Android,

960 x 640 - iPhone 4/45 (Retina - rotated) Win32 and test it direc \ i NOWSser, your PC o
768 x 1024 - iPad/2/mini your I05 or Android de

1024 768 - iPad/2/mini (retated)
1536 x 2048 - iPad3 (Retina)

This GitHub Repository comta the Open Sourc8oconut2D SDKvhich is the Toolchain and Core
Frameworks of Coconut2D project. Please note that this repository does not contain Coconut2D[H,dio
whichis a commercial product


https://github.com/mobileFX/Coconut2D/blob/master/.SDK/Documentation/Introduction/Process.png
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Coconut2D SDK Architecture

Coconut2D virtualizes thd TML5 Canvaand usesObject Oriented JavaScrifts the single codbase
language. Developers can write and debug their games in Object Oriented JavaScript against the virtual HTN
Canvas sing Coconut2D Studio IDE.

Once a games is ready for release, it can be compilétitdL5 and ECMA JavaScrpde (as well adNative
C++11code for iOS, Android and x86 appish the proper extensionsWe developed a state of the art open
sourcecompiler, that generates croswowser ECMA JavaScript and portable C++11 code from Object
Oriented JavaScript source code.

i . ECMA JavaScript - i - C++ (to JavaScript) :
i @ ’ ‘. WebGL (or 2D) i i ernscrlpten WebGL (or 2D) i
E v/ HTML5 App P! Compiled JavaScript HTML5 Fast App |
\ ! \ J’
(HTML5 DEBUG MODE) (HTML5 RELEASE MODE)
,’ _________________________________________________________ \\

COCONUT2D GAME PROJECT

CSs3
WebGL Diagrams (Class, State)
; Symbols (Debug / Code)

1
1
1
]
]
]
]
]
1
1
1
]
]
]
HTML5 CANVAS | JAVASCRIPT : ECMA JavaScript |
i ]
1
|
1
]
]
]
]
1
]
1
|
1
]

o ——————————

20 VIRTUALIZED | OBJECT ORIENTED i - C++11
& < ) Game Engine
1 . User Interface
— J : | () 2D Animations
Box2D : 3 ; : _
Physics emscripten COCONUT2D SDK | ) Networking
) LIBRARIES i CRL FRAMEWORKS ’ System Events
o, e N R T PG e S R Ca S NS S SR R S S VAP P e VR e VI N e e e S g — /

:l C++/JNI/Java | i ; - > Objective C/C++ | i MinGW C++ i
! | OpenGL ES2 P! . OpenGL ES2 P OpenGL |
! Android App E ! iOS App i ! x86 App i


https://github.com/mobileFX/Coconut2D/blob/master/.SDK/Documentation/Introduction/Architecture.jpg
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Coconut2D Frameworks

We encapsulated aCore Frameworkssuch ag\nimations 2D Game EngindJser Interface Networking,
etc. inside &ommon Runtime Layer (CRAl¥o written in Object Oriented JavaScript.

Framework Description
org.coconut2d.sdk.anim Core Animations Framework, implemer@ame Engine
org.coconut2d.sdk.ui User Interface Framework, implements Contr@sftons, Forms, etc.

org.coconut2d.sdk.game2d 2D Games Framework, implements Sprite, TiledLayer, Parallax Layers, et

org.coconut2d.sdk.html5 HTML5 Emulation Framework (Window, Document, Elements, Events)

org.coconut2d.sdk.webgl| HTML5 WebGL EmulatiGmamework, implements WebGL Context.

org.coconut2d.sdk.net Networking Framework (XMLHttp, Facebook, Twitter, etc.)

org.coconut2d.sdk.server node.js Server Side Framework, implements basic HTTP Server.

org.coconut2d.sdk.tests General Purpose Testikgamework.

org.emscripten.box2d Emscripten derived Box2D Physics Framework (compiled from C++)
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Coconut2D Layering

Coconut2D Generic Game Engine Layer

Implements generic Game enfities such as Sprites, Tiled Layers and Parallax Layers that are needed
for developing 2D Games. Game Collisions and Physics rely upon the Box2D Physics Engine that is

ported using Emscripten.

Coconut2D User Interface Layer

Implements Layout Views and Control Views that can be inherited for constructing User Interface
Controls, Scrollable Forms, and other User Interface Elements. Generic Control logic implements 3 x 3
Button Skin feature and Normal, Hover and Pressed States.

Coconut2D 2D Animations Layer

Implements an Animation Engine very similar to Flash with Scenes, Clips, Timelines, Keyframes,
Images, Text and Audio. The Animations Layer implements four renderers: 1) a WebGL Renderer for
Desktop HTMLS Browser outputs, 2) an OpenGL ES2 Renderer for Native i05, Android and x86
outputs, 3) a 2D Canvas Renderer for fall-back if WebGL is missing and 4) a C883 Renderer for
Mobile HTMLS Browsers. All renderers are designed to be able to work with Bin Packed Graphics and
Shaders where applicable are tested for 60 fps performance. Finally, it implements a Generic Engine

(like a kemel) that can be used for Game and Application Development.

Coconut2D Device Wrapper Layer

Implements an Abstract Device with a consistent HTMLS-like API for accessing sub-systems such as
Screen, Audio, Networking, Persistent Storage, GPS, Accelerometer, Device Events, eic. The
developers program against the well-known HTMLS APIs and Device Wrappers interpret and adapt to
underying device systems foriOS, Android and x86 architectures.

HTML5 i0s Android X86
Browsers Devices Devices Devices

Other...

2D Game Engine

Coconut2D Game Enging aFinite State Machine Automatoontrolled by a new programming entity
calledState Stategdefine a singularity in the execution context of Game Loop, they have
explicitenter and exit points and they offer distinction betweeick and paint.


https://github.com/mobileFX/Coconut2D/blob/master/.SDK/Documentation/Introduction/Layering.jpg
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To unify Native and HTML5 worlds under a single API while getting the best performance every time, we
designed a set dNative Device Wrapperthat virtualize theHTML5 Canvaacross desktop, tablet, mobile
and other devices.

Technologies
Renderering Engines

Coconut2D core rendering engine is OpenGL ES2 but we have implemented special renderers fdoWebGL
supporting Mobile HTML5 Browsers.

Integrating with Emscripten

Especially for HTML5, a game can also be compiled to C++ artbpgsted withEmscriptento JavaScript
byte code. Compiled JavaScript can be up to x10 tfamter than "regular" handwritten JavaScript and runs
on all browsers.

Emscripten is a C++ to JavaScript compiler developed by Alon Zakai (Kripken). Coconut2D uses Emscripten
both for binding 3rd party C++ librariesth generatedECMA JavaScript code, and also for qwoshpiling and
optimizing a game for HTML5 Browsers.

Compiling iIOS Apps on Windows
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Object Oriented JavaScript

state class GameEngine : CocoGameEngine

1
public var scene:CocoScene;
FFFFFiidd i iididid i diiiiidiiiiiiiiddfffidiiiiiidiiiiiiiiriiiididisffiffiiiiiiiiiiiiy
public function Constructor()
1
scene = null;
setMextState(STATE_GAME);
}
FEFFFEddd i diiiiidriiiiiirfriiiaiiiiiiiiiiiiiiiiiiiiidsfiiriiiiiiiiiiiis
public function Destructor()
1
delete scene;
¥
FEFFFFdiefiiiir i idddiiiiidiiiiiiididiffiiidiiiiiiiiiiiiiiifiiiididiiiiiiiriiiiiiiifiiis
public state STATE_GAME
1
function enter()
1
scene = new GameScreen(this);
}
function exit()
1
delete scene;
}
function tick(time:Time)
1
scene.tick(time);
h
function paint(ctx:ICocoRenderfontext, time:Time)
1
scene.paint{ctx, time);
}
}
h

Language Features:

=A =/ =4 =4 =4 A -4 -4 -4 -

Real Classes as fidass citizens

Constructor with constructor arguments and inline base class initialization
Destructor (invoked on delete)

Public, Private, Protected Accadsdifiers

Published Acceddodifiersfor DesigaTime binding

Abstract Functions

Static Functions and Fields

Virtual Functions and base class access with super keyword

Function Overloads

Constants and Enums


https://github.com/mobileFX/Coconut2D/blob/master/.SDK/Documentation/Introduction/CocoScriptCode.png
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Properties (setter, getter)

Events Regishtion and Notification System

Interfaces and implements keyword

Structs (withsuperfastinstantiation)

States (for Game Loop FSM)

Class and Interface Inheritance Model

Class Delegation Model

Strong Type System

Explicit Integer, Float, Time, Big, Boolean and Date datatypes
Stream and DataStream datatype

Typed Arrays and Arrays of Objects

Conditional Compilation and Compiler Directiveg #ifdef BOX_2D )
Export of Debug Symbol Tables for real Debugging

Export of Code Symbols for Intelligx Editing

Export of State Machine and Class Diagrams

Compiles to ECMA JavaScript cHlossvser code

=A =/ =4 =4 =4 A -4 4 4 A -4 4 4 A4 -4 -4 =4

Compiles to C++11 Portable Code

Please visibttp://www.mobilefx.com/coconut2d/mobileFX%20Coconut2D%20Studio%20IDE.asp

Interface

Before you start making your first game, you must get acquainted with Coconut2D. The program is divide
into three categories.

Toolbars contain basic tools. Pankets/e parameters and organize your project and Editors are viewers of
your project.

10
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Chapter 3: Getting started

Project explorer

Assets

Properties
Expression
Breakpoints

Call Stack
Compiler Errors
Profiler

Output

TOOLBRS
NAME DESCRIPTION
Standard Contains basic tools for your project
Build Settings for exporting your project
Run Preview and player options
Device Settings for defining the final format
Animation [ 2yGFAya G22tadseB2N) GKS LINR2SOGQ4

PANELS

NAME DESCRIPTION
Timeline The timeline is essential to keep track and edit your stages and assets. It is a frame a

indicator in which you can create animations and organize your assets.

The directory of your files. You can easily accgssr files and select the scenes of yg
project.
Your library. It contains all the elements of your project. The Assminel consists o
categoriesAnimations, Sprites, Images, Skins, Controls.

Advanced settings of yogame elements

The panel where gu can work on your expressions
A list of your breakpoints

A list of your functions

Shows errors of the compilations

Timeindicator of the functions

Output console and messages

11































































































































































