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Abstract

The target audience of this document are UNIX programmers who are interested in the Enlightenment Foundation
Libraries (EFL). You must already know C programming. You will not however learn how to program using the
EFL. Instead, you will learn why you should program with the EFL. If you ever wanted to evaluate the EFL but did
not see any advantages over previous graphic libraries then this document is for youl!







Table of Contents

O 1 g0 [ 1 o o P 1
A T HISIONY e ettt e ettt e e et e e e e et e e e e e aees 1
Related dOCUMEBNTALION ... cee ettt e e et e et e et e e e e e et e e eb e e eanaaenes 2
ObtaiNiNg the EFL HDIariES ... vvi i e e e e e e e e e e e et e et eanaeans 2

P N L= I o (1 = PP 4
Organization Of the LiBraries ...........oiiuiii e 4
Brief description of @aCh EFL [IDrary .........c..iiiiiiiiiii e 5

3. Understanding the EVES CANVES .........coeuuuiiiiiiiei ettt et e et e e e e 9
What "Image-based” MEaNS ......... oot 9
What " SEate-aWar€" IMBENS .......oeeiiiiie ettt 12
Available Programming FaCilitiES ........cc.iiiiiiii e e 16

4. Understanding the Edje LayOut ENQINE .........oivuniiiiieiiie e e e e e e e e e e e e e e eeaees 19
Edje@aSaLlayOul EN0INE .......uiiiiii ettt ettt et 19
Edje as Animation/EffeCtS LiDIrary ..........ocoeeiiiiiiii e 24
o 1SR Y= o 1 PR UPTRPPRRN 30
Edje as Logic and APPEaranCe SEPAIALON ..........ueeueiuien et et e eee e e e e e e e e e e e e 32
EdjeasaTheming Framework ..........coceuiiiiiiiii e e e e e e e e et e e e e eanaees 36
Using Edje to preview YOUr GUIS .. ....iii e e e e e e et e e e e e e e eanaees 39
ChOOSING EQJ@ OVEN EVES ...ttt ettt 41

5. Understanding the Ecore INfrastructure Library ...........ocooeuiiiiiiiiiiiiiccei e 44
USING ECOre iN YOUF PrOGIAIMIS .....uieteeitiaeet ettt e et e et e e et e e et e e e tt e e et e e et e aeaa s e ean e een e aeeanaaeanas 44
Programming FaCIlitiES .........oouiiiii e e 44
ConfiguratioN WIith ECOI .......ciii i et e e e e e e e e e e e et e e ean e eees 45
B LTS 7= 100 1 o o 47

LT o 4= (= 49
Therest Of the EFL HDraries .......oo.. it ees 49
LTS 10170 LY=o PR 49
RESDUITES ...ttt ettt ettt ettt et et e e et et et et e e e e e e e e ees 50




List of Figures

2.1. The EFL Stack viewed by the Marketing Department. ..........co.ueveiiiiiiieiiie e e e e 4
2.2. The EFL Stack viewed in the programmer WaY. ........c..cveeerioieiieeiieeeiseeiseseseeei e e aeenaeeaaeeaeneees 4
3.1. Workflow in your favourite CanvasS WItgEL .............oveeeuuiiiiiiiiie e 10
3.2 WOTKFIOW 1N EVES. ...t ettt e et e e et e et e e et e e et e e e e e eennes 12
4.1, Space Wasted after FESIZING. ...... it e e et et e et e e e e e 20
4.2. Relative positioning iN EQI€. ....c..iieiiii e 20
4.3. An example of relative positioning iNEdJ. ........c.uiiiiiiiiii e e 21
4.4. Adapting automatically to anew WINAOW SIZE. ........cccuveiiuiiiii e e e e e e e e e e 23
4.5. Computer generated animation USING KEYS. ... .coeuuuiiiiii et 27
4.6. Building the Ul statically inthe appliCation. .............c.uuiiiiiiiiiiii e 32
4.7. Loading the Ul dynamically inthe appliCation. ............cooiiiiiiiiiii e 34
4.8. Separation of GUI and COOEIN EQIE. ....vviiieii e e e 35
4.9. Changing SKiN VIAathemMe. .......ciiiiiii e e e e e e e e e e e e aan e 38
4.10. Changing completely the appearance Viaatheme. ..........cooveuiiiiiiiiii e 39
410, Preview an EdJe TREME. ... et e e e 39
4.12. Livesignal teSting iN B, .....uuiiiii e 40
4.13. Swallowing an object programmed in C into aUl described in Edje. .........ccoooiiiiiiiiiiiis 42




List of Tables

3.1. Evas versus the COMPELITION .......coeuniiii i e e e e e e e et s e e e e e e e e e eaanaees 9
BT Y 7= LS o] 12T V7= 16
4.1 Top Level EQIEDIOCKS ........ e 31
4.2. The Edje AppearanCe/LOgiC SEP@AIAiON .........ooiieueueeiiii ettt e e aa s 34
4.3. Edje themes (VIEWEd DY USEIS) .. ...t e e e e 37
A EQIE VS EVGS ..ot 42
5.1. Ecore configuration PrimitiVES ..........ccuuieiuiiiiii e e e e e e e e e e e e 46
5.2. Threads vs Event based programiMing ..........ceueoieuieeiieei e e e e e e e s e e e e e e e e e e eeennas 48

Vi



List of Examples

3.1. A simple Canvas in object-oriented style (even for C) .....covviiiiiiiiii e 13
3.2. What happeNnSiN FEAIILY .......uiveeeeiii i e e e e e e e e e et e e e e anas 14
RS I\ o T oo =T e o ol PP 15
3.4. Moving an object With @ State-8Ware CaNVES ...........u.ieieiuiieiiii et eeaens 16
4.1. Relative coordinateSiNn EdJ@ ..... oo e 22
4.2. A SImMPleanimation (INC) ... e e e e e e aa s 25
4.3. Thesame simple animation INEJ ........ccuiiiiiii e e e e e 27
4.4. The same simple animation in Edje (fixed SIZE VErSION) ........c.vviiiiiiiiiieiiieeie e e 29
4.5. Sending asignal from EJET0 C COUR. .....oovuuniiiiiii e 36

Vii



Chapter 1. Introduction

In any field, one of the primary reasons why good ideas may not catch up is inertia. People are happy
with what they have. They have spent time and gained expertise so that they can fit available tools to
their needs, or even create workarounds when faced with different problems. When new tools become
available people are reluctant to use them. In the case when the new tools are introducing new concepts
and idesas, their adoption is even slower. People need some time to discover the new abilities before ac-
tually using them.

Any UNIX programmer who goes beyond the command line interface soon discovers that he/she needs
separate graphic libraries called toolkits. These toolkits can make the X Window System look and act in
different ways. Since X does not favor any particular toolkit, several solutions exist today. Of course
some toolkits are more mature than others. Some are commercial and some free. Some are for C and
others for C++. You can find many resources across the Internet which compare X11 toolkits. Most
toolkits share however one common factor. They are al affected by industry concepts (rapid prototyp-
ing). They are built so that programmers can quickly build a (mostly) useful but not aways pretty ap-
plication. Animations are non-existent. Themes are an afterthought (sometimes even a hack). Perform-
ance tuning comes second to feature abundance. Each toolkit advertises several widgets which apply to
specific cases but are useless to others.

A handful of graphics toolkits are extremely popular. They are mature, well developed, and well docu-
mented. Some even enjoy the backing of major companies. Two of them are actually the foundation for
modern UNIX desktop environments. Using these toolkits is straightforward. The resulting applications
look and function in away familiar to the majority of computer users. But what if you want something
more? What if you want animations, transparent components, and themeabl e applications? Y our options
are fairly limited. Rather than using OpenGL for pure 2D or even resorting to low level Xlib functions,
jump right into EFL and discover what you can do with this set of powerful libraries.

We believe that EFL is not just another toolkit. You can use EFL as atoolkit (the EWL/ETK libraries),
but you will probably miss all the fun. EFL has some new concepts, which if applied correctly will make
your applications do things you could only imagine so far.

A little History

Back in 1999, the Enlightenment window manager (version 16 then) was offering people with eye-
candy much ahead of its time while still retaining usability. Several graphical effects (windows sliding
in, shading animation, the ripples and waves) were quite revolutionary for a window manager. Theme
support was extensive. While most applications supporting themes actually mean the colours and skins
of the interface, the Enlightenment interface could be almost everything. Themes could be completely
different considering most aspects. Severa themes were so complex that would eventually make En-
lightenment resemble different systems (Mac OS Aqua, BeOS).

Enlightenment was also at some point integrated with Gnome. While Gnome has progressed since then
and now comes with its own window manager (Metacity or the older Sawfish), the fact isthat Enlighten-
ment was installed on many desktops at the time. Version 16 is till the latest stable version of Enlight-
enment. It is updated even today with patches. This means that today Enlightenment v16 is avery stable
window manager. Since its resource regquirements are roughly the same, what used to seem a heavy-
weight window manager is very light indeed with modern personal computers.

So why don't we have a new version of Enlightenment today? And why has the development version
(v17) not yet been released after so many years? The fact is that the Enlightenment developers, having
gathered experience from v16, do not want v17 to be a simple window manager. Instead version 17 of
Enlightenment is a "desktop shell". The infrastructure of this desktop shell comes in the form of separate
graphic libraries called the Enlightenment Foundation Libraries (EFL for short). Enlightenment is now
based on the EFL libraries, which can also be used for normal applications apart from the window man-
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ager.

While this concept is fairly interesting, successful marketing of it is harder. Most people who visit the
Enlightenment pages think that this is the start of a new desktop environment (like KDE and GNOME)
and that EFL is simply another X 11 toolkit (like QT and GTK+). This document will try to address these
common misconceptions and attempt to give you a glimpse of what EFL is capable of.

Related documentation

The document you are reading attempts to explain some basic concepts of EFL rather that act as a pro-
gramming guide. If you are looking for technical information regarding EFL, take a look at the guides
written by the devel opers themselves. Available guides are;

e The EFL Cookbook
» The EWL Book Reference
» The Edje Book

The EFL Cookbook contains common recipes for most EFL components. A good read in order to dis-
cover some of the endless possibilities of EFL.

The EWL Book provides background on the common widgets provided by EFL. If you need to use EFL
as aGUI toolkit, thisis the proper document.

The Edje book contains ailmost everything you need to develop themeable EFL application which use
the Edje Layout engine. Make sure that you know a bit about Evas (the EFL canvas) before reading this
document.

If, on the other hand, you need to dive straight into coding, consult the reference documents for core
EFL libraries. These are generated automatically by Doxygen, so they are the closest thing to code docu-
mentation apart from code itself. Available reference guides are:

The Ecore Reference
The Edje Reference
The Eet Reference
The Evas Reference
The EWL Reference

All of the documents mentioned above can be downloaded from the Documentation page at the Enlight-
enment website.

Note

Y ou can aways look directly into the source code. Most of it iswell commented. The syntax is clear and
straightforward. If you become familiar with functionality not already documented, consider sending a
patch with needed documentation.

Obtaining the EFL libraries

Once you want to actually start using the EFL libraries you have the following options:

Getting binary packages for your distribution.
Downloading snapshots of selected libraries.
Downloading directly from CVS.
Running/installing the E-live CD.
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Downloading binary packages (e.g. rpm and deb) for your distribution is the preferred way. Since En-
lightenment and libraries are not released yet officially, thisis not possible. Y ou have to track unofficia
packages prepared by enthusiastic users. While this might be the safest way to obtain EFL, it actually
means that you depend on the packager. If packages are not updated regularly, you are on your own.

The recommended way, if you are not adventurous enough, is downloading the source packages from
freedesktop.org. These are updated regularly by EFL developers once they think that the libraries are in
a stable state safe for a snapshot. Note that not all available EFL libraries are posted there. Y ou miss ex-
perimental stuff, and, of course, you can only update when new versions are added. Still, the sources
compile cleanly, and you can always get more bleeding edge stuff from CVSif you want it.

If you would prefer the latest and greatest, you can download the source directly from the CVS servers.
Thisisisthe preferred way if you want to submit bugs or patches and generally get involved in develop-
ment. CV S builds are known to break. If you download your snapshot while a developer is undertaking
major changes, it is pretty common that your copy is non-functional. CVS also suffers from problems
outside of the control of core developers. Availability of the CVS server and load has |ately been a prob-
lem (hopefully solved).

Finaly, you can download the E-live CD. ThisisaLive CD based on Enlightenment and Debian. It isa
great way to see EFL in action without touching the system or to show off to your friends. If you are
really impressed you can install the CD to your PC and get a Debian GNU/Linux system with the EFL
libraries pre-installed.




Chapter 2. The EFL structure

While most EFL libraries are under constant development, some of them are clearly more mature than
others. Severa libraries are considered stable, but that should not mean that they haven't got rough
edges. Some libraries have even been declared obsolete (I!!) before the 1.0 release of the EFL. Others
are constantly changing so it is hard to either use them in an application or even to understand their
scope.

Since this is a concepts document, we will focus only on the foundation libraries that have existed long
enough to be useful. If you really get interested in EFL development, joining the developer mailing lists
will keep you informed on all the latest ideas and code that at any given moment is central to EFL core
developers.

Organization of the Libraries

Severa solutions which come in multiple libraries are often advertised in the familiar box stack picture.
Low-level libraries are shown at the bottom, while high-level libraries sit on top of them. This implies
that the higher levels strictly depend on the low level ones. It also implies that most programmers would
always program on higher levels and never actually deal with the infrastructure. This approach may be
useful for marketing purposes, but sometimes it confuses devel opers rather than help them understand.
See figure below.

Figure 2.1. The EFL Stack viewed by the Marketing Department.
( Appl ] [ App2 ) ( App3 )

EMERYD EET

05 (kemnel, libc, libX11, libjpeg, libpng, zlib, etc.)

This in not true with EFL. There is one core library which can certainly used by itself, the Evas canvas,
and most other EFL libraries add significant value to Evas (Edje, Embryo, Epsilon, etc.). At the same
time, low-level libraries can be used by themselves even in non-GUI programs (Ecore, Eet). Thus, to
better visualize the EFL, we choose a network structure with Evas and Edje in the center and everything
€lse around. The next picture showsthis.

Figure 2.2. The EFL Stack viewed in the programmer way.
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Epsilon/Epeg

This makes clear that the libraries do not form a hierarchy tree that makes every level dependent on the
lowest levels. You are not supposed to understand any dependencies from the lines drawn among the
libraries. The only thing this denotes is that several libraries can be used by themselves. Application 1
even represents a non-GUI program. Y ou can program console application using only the EFL infra-
structure.

From the size of each module you can aso understand the importance of alibrary and whether it is cent-
ral to the EFL or not. The Evas canvasis clearly the heart of EFL, while the Edje layout engineisthein-
frastructure that empowers the graphical abilities of Evas. This will also give you an idea on the order
that we discuss each library in the next chapters of this document.

Brief description of each EFL library

Before we explain what each library offers in more detail and what new ideas it brings to development,
hereisasmall list with a brief description of each one. Notice that thisis not afinal list. The 1.0 release
of EFL may (and probably will) contain afew more.

The Evas canvas Evas is a powerful canvas. While most developers have used the
Canvas widget of their favourite X11 toolkit, Evas is taking the can-
vas idea a huge step forward. It actually keeps track of what is
rendered on screen. Unlike the usual canvas widget, Evas knows
that you created a rectangle at a specific point on screen and it
knows how to move it or resize it without having to rely on external
data structures. Evas objects are essentially "draw and forget" ob-
jects. No need for the programmer to keep state. No need for the
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The Edje Layout Engine

The Ecore glue library

The Eet Storage library

The Embryo Scripting Lan-
guage

programmer to deal with redrawing and repainting. All thisis gone.
Evas is also highly optimized and can even run in embedded sys-
tems with constrained memory and low power processors. Apart
from the X11 back-end, it also runs on OpenGL, Xrender, and
frame-buffer devices.

The Edje Layout Engine is a breakthrough (in the humble opinion of
the unbiased author of this document!). It can not be compared with
another preexisting library (at least in the open source field) because
it is simply unique. Edje allows you to describe a graphical user in-
terface without writing a single line of C code. Y ou describe what
your interface looks like and how you want it to appear and act on
screen. Edje then takes the tough job to trandate al this into low
level code and bundle everything in a single theme file. This theme
file is distributed along with the executable of your application
which contains the functionality of the application. Y our application
is essentialy split into two parts. A graphical part which knows
nothing about C code and the functionality which knows nothing
about GUI. This split makes the code development and theme cre-
ation really easy compared with current solutions. It also allows you
(the developer) to easily change the functionality back-end with out
touching the GUI and vice-versa. Y ou can ship to your users a new
theme for the same app, or upgrade just the functionality without
changing the GUI. Users can also create new themes without getting
in contact with C code.

Ecore is alibrary which provides al the low-level stuff of your ap-
plication. Y ou can compare it with Glib from GTK+. It contains data
structures, IPC mechanisms, easy networking, and generaly al
helper functions you would expect so that you don't have to re-
invent the wheel. It glues together major EFL libraries so that it
gives you a start point for your first applications. It even abstracts
some functionality of common UNIX and X capabilities. Not to
mention that you can always use Ecore for an application that isn't
even graphical. Before starting to implement your own data struc-
ture/X11 wrapper function/networking code/e.t.c., check the Ecore
documentation. Maybe it is already there with a clean, simple EFL
API.

Most themes delivered via the Internet nowadays are rather simple
in their structure. Although they appear to be single files, in reality
they are a bunch of files compressed using the usual compression
methods (e.g. zip or .tar.gz). The application that uses the themes
uncompresses them (usually upon installation and not on the fly)
and a directory containing all the images of the theme is added to the
application directory. Eet takes a completely different approach. The
theme file is a single file which contains compressed images and the
description of the interface too. This information is read by the Edje
layout library to create the interface of your application on the fly.
The theme is never uncompressed unless it is modified by a themer
(and then compressed again). Moving around themes means moving
around files. You can also use Eet as a general storage format for
images, text, or even arbitrary data chunks. Eet is best known for
storing themes but nothings prevents you from using it for all your
storage needs.

People always want more power. Look what happened with HTML.
Although HTML pages are static, soon enough JavaScript appeared

6
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The Epeg Thumbnailing Lib-
rary

The Epsilon Thumbnailing
Library

The Esmart Utility Library

The EWL Widget Set

The Imlib2 Image Library

along with Flash. Pages became dynamic. Then the Ajax buzzword
came along and we have to believe that all web pages should look
and act like local applications. While all this functionality is an
overkill for the hypertext-based Internet, having the ability to script
your interface is not always a bad idea. This is what the Embryo
scripting brings to Edje. Edje themes can now contain small Embryo
scripts which alow for more interesting interfaces. Although Em-
bryo is not C code, some pure themers may think that the layout en-
gine is contaminated with programming code, therefore Embryo
scripts are optional. If you are a themer, you can use Edje as you
think it should be used, while if you are more on the programming
side you will soon discover the value of Embryo scripts for your in-
terfaces. It's all about choice.

Epeg is a small thumbnailing library specially optimized for Jpeg
files. It seems that nowadays most people keep their huge picture
collections in the Jpeg format. The fact that it was embraced by
camera manufacturers means that more and more Jpeg images will
be stored on digital media and hard disks. To search all these im-
ages, thumbnails are used, so a library exactly for this purpose will
serve our needs well. Epeg can be used standalone in your programs
or again viathe EFL infrastructure (Esmart, Ecore, Epsilon)

Epsilon is a more general thumbnailing library. It supports PNG,
JPEG, and all other formats offered my imlib2 (see below) and
Evas. It is closer to EFL than Epeg, and it can even take advantage
of Epeg for Jpoeg imagesif it is present on the system. Epsilon essen-
tially abstracts the thumbnailing process for images, while Epeg is
clearly targeted to the Jpeg format. Again, thisisal about choice.

With all the power that Edje gives to the programmer, one would
think that she should be happy. Esmart is a helper library that gives
some additional capabilities to Edje without blowing it up to a full
toolkit (yet). Esmart gives the programmer the ability to have con-
tainers for the GUI (think the vbox and hbox of GTK+). It allows for
transparent applications which seem to be cool these days (think
Eterm). We mean applications which adapt their background to the
X root window. Transparency itself is included aready in Evas for
the canvas and its objects. Esmart also wraps around epsilon for
thumbnailing support and finally adds some more toolkit facilities
(text entries, file dialogs, and draggable objects). Esmart is required
for the Entrance application (a replacement of xdm/gdm/kdm based
on EFL). You can use it for your application easily because all Es-
mart capabilities (as well as Ecore facilities and Evas engines) exist
on separate library files.

Finally, if you want to use EFL as atoolkit similar to GTK+ and QT
and just want to have a widget set available for your applications,
you can use EWL. It offersthe familiar toolkit facilities based on the
EFL libraries and ties everything up under widgets which have dif-
ferent purposes. If you have programmed on any X11 toolkit, then
programming for EWL should be awell-known experience.

Imlib2 is not strictly an EFL library but since some of the EFL ap-
plications and libraries use it, we include it here for reference. Im-
lib2 is a highly optimized and ultra fast imaging library which pred-
atesthe EFL. You are not expected to use it directly unlessyou are a
hard-core graphics programmer who knows the internals of graphics

7
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systems and image formats. Imlib2 ties seamlessly to Evas and al-
lows you to really tinker with images at alow level. Notice also that
Imlib2 is not the second version of Imlib, but rather a completely
different library (Imlibl is by the way obsolete). Severa applica-
tions outside the EFL/Enlightenment world use Imlib2 (such as the
feh image viewer).

As aready mentioned, several other EFL libraries are under development (such as Emotion, a video lib-
rary based on xine), but for the time being we will discuss only the core onesin the next chapters.




Chapter 3. Understanding the Evas
Canvas

By now you should know that Evas is a canvas. But what makes it different from the other solutions that
already exist? Each mature toolkit provides its own Canvas widget which if used correctly can really
give the edge to your application. Let's see a quick summary of Evas features versus the traditional solu-
tions.

Table 3.1. Evas ver susthe competition

Your Canvas widget The Evas Canvas

An extrawidget of the toolkit The base of the toolkit (EWL/ETK)

Part of an Application THE application itself

Shape/V ector based Image based

State un-aware State aware

X11 back-end X11, framebuffer, Xrender, OpenGL back-end
Desktop usage Desktop/Embedded usage

While most users will perceive Evas-based applications as impressive applications with low require-
ments for computer resources, for developers things are different. The way you program Evas is a re-
freshing change from what you have seen before. Most of the points presented on the table are fairly
easy to understand.

The last point regarding the speed of Evas is the easiest to recognize once you start programming with
EFL. Graphic routines are highly optimized and carefully profiled (even for the software back-end) so
that Evasredly feelsfast for users. If you ever hated Canvas widgets for their lack of speed, problematic
scrolling, and low-quality resizing, Evas might be just what you are looking for.

We devote two separate sections on the key features that we think make Evas truly evolutionary.

What "Image-based" Means

Since computers became capable of displaying graphics, pixel-based images comprise the bulk of visual
output presented on user screens. Images stored in pixels take a lot of space to store, but are rather easy
and fast to load and display. The pixel information is stored on abig 2D array (in the simplest case) and
displaying graphics means simply copying the colour values from file to screen (not exactly but you get
theidea).

Apart from the problem with storage space, pixel-based graphics suffer also from fixed quality and res-
olution dependence. If the user has a big screen, graphics will look small, while in the opposite case
graphics will look really cramped since the screen estate is constrained. This problem is especially evid-
ent with application icons which can not be easily resized and keep their sharpness. Current solutions are
forced to include different sizes of icons for 3 or 4 possible resolutions in order to accommodate for dif-
ferent uses. This not only increases disk space requirements but also adds complexity to loading and loc-
ating the appropriate icon file. Well known is the fact that wallpapers for common desktop environments
come in different sizes. But what happens if you use 1600x1200 resolution and your favourite wallpaper
comes in 1024x768?

The software platforms are slowly but steadily moving to vector graphics. Vector graphics are destined
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to replace pixel-based graphics in many fields. Files which contain vector-based graphics do not store
any pixel information at all. They rather contain a mathematical representation of an image. When the
file is displayed the computer plots the mathematical function in real time on screen, and the user sees
an image which is actually the result of rendered graphics.

The big advantage of vector graphicsis the fact that they are truly resolution independent. Because the
graphical representation is computed in real-time for each display, graphics will look the same (and al-
ways sharp) no matter the canvas they are rendered on. If you have 1600x1200 display your image will
be rendered with these coordinates while if you have 1024x768 graphics will again be recomputed to ad-
apt to the new resolution. Both open-source desktop environments support vector-based icons (stored in
the svg format) which showcase that icon resizing can result in big, sharp icons with no loss of quality.

On the downside of course, this real-time rendering puts a load on the computer processor, since it hasto
calculate the result of the function each time the image is displayed. A pixel-based image will be loaded
in a fraction of time that the same image will be displayed if stored in vector format. The vector-based
file will be significantly smaller though, than the pixel-based one since only the math behind the image
is stored rather than all the pixels.

Vector-based graphics will never be used for digital photos of course since these need pixels for inform-
ation. Computer interfaces on the other size are a natural candidate for vector graphics. Being resolution
independent is a big plus for applications. And since processors get faster each year, the rendering over-
head will slowly disappear.

Thisisis the reason why many Canvas widgets are vector based. They implement a complex mathemat-
ical layout engine (can be even postscript) which alows the programmer to display complex graphics
with anti-aliasing, sharp edges and curved lines al in a rectangular window which is resolution agnostic.
This might be perfect for mathematical and plotting applications (or even for custom widgets) but not
for complete interfaces. This kind of canvas widgets can also not be used on embedded systems which
have limited processing capacity and vector graphics will be inherently slow. The next figure outlines
the shortcomings.

Figure 3.1. Workflow in your favourite Canvas widget
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Programmer

drawRect()
drawArc()

Canvas Engine

End Result

x Programmer deals with graphics
Canvas is complex

XK canvas is slow
Perfect quality graphics

Evas takes a completely different approach. While most Canvas widgets can aso display pixel-based
images as an extra feature, Evas is actually targeted on them. The Evas primitive list is rather short.
Text, rectangles, lines, polygons, and images are the most basic primitives. Y ou won't find arcs, circles,
arrows, bezier curves, or any other traditional Canvas methods if you search the Evas documentation. To
create an Evas based interface you store al elements in normal pixel-based files (e.g. in PNG format)
and have Evas load and resize them when the interface is activated. The interface el ements themselves
can be processed with Gimp as hormal images or even be created as vectors in Inkscape and later con-
verted to pixels and distributed as atheme.

This means that graphics are no longer a job of the programmer but become a job of the Gimp artist/
Guru where they belong. Evas does not suffer from complex layout mathematical languages and there-
fore can be used on embedded systems too. Evas graphics are not resol ution independent, but since Evas
has rather sophisticated resizing algorithms (as imlib2) for most cases graphics will maintain their qual-
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ity. The following figure shows the main idea.

Figure 3.2. Workflow in Evas.
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So will Evas boost your applications? If your canvas is going to plot complex mathematic functions for
a scientific application then Evas won't help you much. But if you intend to create a beautiful applica-
tion with interface elements scrolling around the screen, windows diding in and out, and crazy anima
tions composed of many picture frames, then Evas will certainly come to rescue you.

What " State-aware" Means

Canvas widgets for pre-rendered graphics are not anything new of course. Evas is a well-thought solu-
tion heavily optimized for images and is also field tested in the Enlightenment window manager and the
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rest of EFL applications which are under development. If you were reading the previous chapters, shak-
ing your head and thinking that there is nothing extraordinary about Evas, then you might want to recon-
sider after reading this chapter.

Evas does its own bookkeeping. It knows the whole state of the Canvas at any given moment. While
most other Canvas widgets are one layer above the X abstractions (exposing windows and stuff), Evasis
rather smart and sophisticated. It frees the programmer from keeping his’her own data-structures for ob-
jects shown on screen, and alows one to concentrate on the actual interaction of these objects rather
than their memory management.

We could spend a lot of paragraphs talking about this subject, but you could easily understand if we
show some pseudocode. We noted on the beginning that thisis not atechnical document, so don't expect
to see details of Evas API. The code presented here is only describing concepts and not showing how
Evas works.

Joe Programmer is attempting to create his first canvas application. Joe is a seasoned C programmer but
also knows C++ and maybe Java. He knows that a C APl can be centered around "objects" (think
GTK+) and he has some minimal exposure to X11 toolkits. Before starting actual development, Joe
thinks how the API of the Canvas should look. Since he does not believe that a Canvas is something ex-
traordinary he concludes that adding some more statements to the program mai n should do the trick.
Hereiswhat a Canvas should look likein his mind.

Example 3.1. A smple Canvasin object-oriented style (even for C)

int main()

Canvas *a_canvas;
Rectangl e *rect;
| mage *i mage;

a_canvas=creat e_new _canvas(800, 600);

rect =create_new_ rectangl e();
draw_rect_on_canvas(a_canvas, rect);
nove_rect(rect, 10, 50);
resize_rect(rect, 100, 100);

i mage=create_new fromfile("button.png");
draw_ i mage_on_canvas(a_canvas, i mage) ;
nove_i mage(i mage, 150, 200);

show rect (rect);
show i nage(i mage) ;
show _canvas(canvas);

[/ Continue with rest of the program

[...]

Looks rather logical. With that in mind Joe starts to look at the API of the Canvas widget he uses only to
find that things are a bit more complex. He learns that the canvas has a pai nt function which is run
when the canvas is redrawn (either at short time periods or after an on-screen event). In order to make
the Canvas draw something he must collect all objects that need to be drawn and pass them to the can-
vas. He aso has to override/extend/call/redefine (pick your favourite) the paint function of the canvas.
After some coding he finally gets the Canvas to show stuff with the following code listing:
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Example 3.2. What happensin reality

/1l nclude files which contain inplenentation
/1of linked lists or other data structures.
[..

int main()

Canvas *a_canvas;
Li st *objects_to_be_drawn;

a_canvas=creat e_new _canvas(800, 600);

/1 Setup a call back. VERY | MPORTANT
set _paint_function_of canvas(a_canvas, nmy_repaint);

rect=create_new rectangl e();

set _coords_rect(rect, 10, 50);

set_size rect(rect, 100, 100);

/1 Append the rectangle to objects drawn by Canvas
add_rect (objects_to_be_drawn, rect);

i mge=create_new fromfile("button.png");

set _coord_i mage( 150, 200);

/1 Append the inmage to objects drawn by Canvas
add_I mage(obj ects_to_be_drawn, i mage);

show _canvas(canvas);
repai nt(canvas); //Here the ny _repaint function is called.

/1 Continue with rest of the program

[...]

/1 Function which snmells X11 internals (what happens after an expose event)
voi d ny_repaint (canvas *where)

canvas_obj ect *current;
whi | e(obj ects_to_be _drawn ! =EMPTY)
{

current =get _next _object(objects to _be drawn);
draw_obj ect (where,current); //Finally each object is drawn.

While the actual code is not a lot longer than what he had in mind, Joe makes a couple of observations.
First, he is forced to keep by himself all canvas objects in a separate data structure. The List ob-
jects_to_be_drawn holds everything that should appear on screen. Joe never actualy draws dir-
ectly on the Canvas. He just adds objects to this List and informs the Canvas (via a separate callback
function) that it should process it for the actual drawing. The second important observation is the fact
that whichever function would like to access the canvas cannot directly access the Canvas object. In-
stead it needs both the Canvas object and the obj ect s_t o_be_drawn List which represents its
state. To actualy change anything, this List should be changed first and then the Canvas should be
ordered to redraw again.

Later on, Joe needs to do something simple. He wants the user to be able to click an object on the canvas
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and have that object move on the top left of the screen (at x=10 and y=10). He searches again and again
the Canvas APl only to discover that he has to write a lot of code himself. The Canvas API is full of
functions that draw new objects on screen but almost no functions that deal with existing objects on
screen. After some effort and not sure about himself anymore he reaches the following code:

Example 3.3. Moving an object

voi d user _clicked _on_canvas(canvas *where)

canvas_obj ect *clicked by the user;
int x;
int vy;

x=get _poi nter_x(where);
y=get _poi nter_y(where);

clicked by the user=search_what _object _is _there(x,y,objects_to_be drawn);

/lLet's say it is a rectangle for sinplicity
set _coords_rect(clicked by the user, 10, 10);
repai nt(canvas); //Here the canvas is repainted,

}

canvas_obj ect *search_what _object _is_there(x,y,objects_to_be_drawn)

{

canvas_obj ect *current;
whi | e(obj ects_to_be_drawn! =NULL)
{

current =get _next object(objects to _be drawn);
i f(is_x_in_object(x,current)==1);

if(is_y in_object(y,current)==1);
return current; //Found it

Joe is a hit disappointed now. He sees that he has to keep the state of canvas in custom data structures,
and manually control when the canvas is updated. He also sees that once objects are drawn it is hard to
find them again. Complex functions which look into the custom structures must be implemented if the
Canvas is to do anything useful rather than act as a simple scenery view. Joe starts to think that he is
spending more code on Canvas management instead of the application code. He finally realizes the sad
truth. The canvasis just a 2D array of pixels. Once an object is drawn on the Canvas it loses all charac-
ter. Its pixels are the same as the rest of the Canvas which are not drawn. This Canvas is essentially
dumb and "state unaware”.

Joe starts to ponder why the situation is like this. If he had a "state-aware" canvas, coding would be
much easier. Such a Canvas would know all of its objects. It would be able to access and move them on
demand. It would not bother the programmer with Canvas management. The programmer would con-
centrate on the functionality and not on the Canvas widget. With such a canvas the previous example be-
comestrivial.
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Example 3.4. Moving an object with a state-awar e Canvas

voi d user_clicked_on_canvas(canvas *where)

{

canvas_obj ect *clicked_by_ the_user;
int x;
int vy;

x=get _poi nt er _x(where);
y=get _poi nter_y(where);

/1 The next function is already inplenented by the canvas itself.
clicked by the user=check_which_object _is in(x,y,canvas);

//Let's say it is a rectangle for sinplicity
nove_rect (clicked_by_the_user, 10, 10);

Y ou can see where thisis heading. Thisideal "state-aware” Canvasis actualy Evas. If you find yourself
often in Joe's shoes, include Evas in your programs and never look back again. A whole lot of infrastruc-
ture code is already written for you. The Canvas is a self-contained object which is smart enough to
know what is going on under the surface.

Evas also is the same Canvas Joe was thinking as ideal (see the first code-listing example). Evas imple-
ments a Canvas "as it should be done" in the first place. Everything about Evasislogical. The author of
the document is clearly biased, but he believes that if you invest time in Evas, the reward will be great.
For big programs where Canvas management overruns the actual application, Evas will show the differ-
ence and allow you to build your application as you were imagining it from the beginning, rather than
searching all the time the Canvas API for things you need.

Evas is here now. Power your applications with it!

Available Programming Facilities

Now that you are familiar with the Evas development model, it is time to delve a bit deeper. This section
outlines the general capabilities of Evas. It helps you understand what is available and what is not. Since
Evasisnot released officialy yet, the complete details are a moving target.

The following table lists the Evas primitives at the disposal of the programmer. These are offered in the
form of "Evas Objects' in the code.

Table 3.2. Evas primitives

Primitive Short description

Rect Typical rectangle; useful for clipping too
Image The most common Evas object

Text Text object; one line only

TextBlock Multi-line text object

Line Line object with start and end points
Polygon General-purpose shape
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Primitive Short description

Gradient Linear, radial, rectangular, etc.

Many times you may have found yourself writing several lines of code in order to accomplish
something, only to find out that your library already implements it. Avoiding thisis easy. Reading be-
forehand what a library offers, rather than just diving into the code as soon as possible is the obvious
solution. For example, Evas implements some basic data structures, so writing an Evas-only application
does not mean that you will have to implement them yourself.

Clipping functions Clipping means showing only the parts of an object that are con-
tained (constrained) by a second object. Currently Evas supports
clipping only to Rectangles.

Object data functions You can attach and retrieve any type of data to an Evas primitive.
Storage is performed on a key-data pair fashion.

Different display layers Objects can have different Z-ordering. The layer number is not
fixed. Transparency works as expected. That is, creating a transpar-
ent object on the upper layer will make objects on the lower level
layer visible. Evas makes transparent interfaces redly easy, and
more importantly fast.

Pointer functions Evas allows you to detect if the (mouse) pointer is within the Can-
vas, and what are its coordinates. You can even get the state of
mouse buttons (if they are pressed or not). You can also trandate
from screen to Canvas coordinates and vice-versa.

Object finder functions Since Evas knows the state of its objects as already explained, it
gives you access to a lot of functions for retrieving currently drawn
objects. Y ou can search object by name, coordinates, and pointer po-
sition. You can even get a list of objects which are contained in a
specific rectangular area of the Canvas.

Simple Data Structures For your own convenience Evas comes with some useful Data
Structures. Currently a hash-table implementation and a linked-list
one are offered. Even if you use your own or exploit external third-
party libraries, you should at least learn the linked List API. Thisis
because al Evas functions which deal with collections of objects,
strings, etc. actually return an Evas List.

Callback binding functions Since Evas is a Canvas, it aso offers the usual callback binding fa-
cilities. These are employed in order to respond to several external
events including resizing and moving the canvas, using the mouse,
or typing on the keyboard.

Evas Smart objects Evas alows you to create you own Evas objects and have them im-
plement the same API used for built-in objects too. Naturally, thisis
agreat way to group severa different primitives to form more com-
plex objects without the need of custom glue and wrapper code. Not
to be confused with the EFL Smart library.

Evas Engine functions Most programmers will use the X11 back-end in general. Evas runs
on other devices too. The framebuffer is another good candidate
found on embedded systems (which do not run an X server).

Text effects and style The Text object of Evas is not as limited as you might think. Evas
includes some built-in styles, which will make text appear on screen
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a little more appealing. Shadows, outlines, and glows including
combinations among them are already there.

As aways, you should look into the code if you want to know everything that Evas offers. Not all fea-
tures are documented yet and some of course are more experimental than others.
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Chapter 4. Understanding the Edje
Layout Engine

The Edje Library isacomplex and intimidating beast at first sight. It is hard to understand the full poten-
tial of thislibrary, let alone describe what it doesin simple terms. In anutshell Edje iswhat really show-
cases what Evas can do, and allows the programmer to create live, animated and playful user interfaces.
It is perfectly normal for you, to read this chapter and think that you still do not grasp al the capahilities
of Edje.

Edje has multiple roles, and depending on the application it might seem that Edje is a complex library
with multiple purposes, that can confuse the programmer who comes in contact with EFL for the first
time. As time passes (and the EFL libraries are finaly released!) more and more Edje applications will
appear that will show what Edje can really do.

So depending on who you ask and what application you are using, Edje can be;

A layout engine.

An animation/effects graphic library.
An Interface Description Language.
A logic/appearance separation library.
A theming framework.

A GUI previewer (think glade).

An abstraction over Evas

All the above are different aspects of Edje. You can view Edje as many things, but the fact is that it re-
mains the same library no matter how you look at it. It just happens that Edje is clearly something more
than atrivial EFL library. We will explore each role of Edjein turn.

Edje as a Layout engine

Most applications are built so that when started, they automatically request a specific size from the win-
dow manager. Thissize is usually the one that the application programmer has chosen so that the applic-
ation fully utilizes the given screen space. Most of these times the user never actually changes the size of
an application window. If the application is the sort of utility which will be used for a brief period of
time the user might not even move the application to a better position leaving it to where the window
manager has placed it. But what happensif the user resizes the window or even fully maximizesit?

If you arereally unlucky the application won't even resize sinceit is adialog. How many times have you
tried to grab awindow from its borders only to realize that you cannot change its size? If you are equally
unlucky the application window will resize but the window contents will stay the same. This happens
because the elite programmer of the application never bothered with application resizing in the first
place. Go bug him/her about this.

In most cases however, the application window will resize smartly. Assuming that the application is
document based, its content area along with the status bar and the toolbar will be notified of the new co-
ordinates and change their layouts to match the new size. Notice anything strange here? Of course not
since 99% percent of applications resize thisway.

The problem stems from the fact that all GUI toolkits are coordinate-based. The buttons and text have
fixed sizes. So athough the document area will actually increase the toolbar and status bar will not.
Empty space will be wasted in several parts of the window. See the following figure:
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Figure4.1. Space wasted after resizing.
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Toolkit programmers know this and have provided application developers will several facilitiesin order
to control where this extra space goes. The buzzwords are containers/boxes/glue space/auto-
fill/constraints e.t.c. Most developers either don't use these and just hardcode their user interface, or even
if they use them they are never actually happy about the behavior of the application after resizing.

The truth is that all these methods are complex to use and understand. In any case the fact that not all
elements of an application resize evenly when its window is maximized is problematic. Y our latest ap-
plication might look cool on your 19" LCD monitor with 1600x1200, but it looks ugly at your friends
17" LCD at 1024x768 and unusable at your aunt's 15" CRT and 800x600.

Edje allowsyou (if you want it of course) to give relative coordinates to all your interface elements. You
can create a truly resolution independent application. Y ou use Edje to describe the relative size and loca-
tion of partsin your application. Each time the application window is resized all its elements will be also
resized proportionally.

For each interface element you only need to describe its upper left and bottom right corner as it will ap-
pear in the application window. The figure below shows this. Let's say that your application is a
"scroller" one which will show some content and will allow the user to go up and down by clicking ar-
rows that reside on the sides of the window. Y ou quickly draw two arrow images (one up and one down)
in Inkscape and export them as .png images. Then you decide that you want each arrow to take 10% of
bottom or top screen space.

Figure4.2. Relative positioning in Edje.
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Upper left (rell) x=0.0 y=0.0
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Bottom right (rel2) x=1.0 y=1.0

To tell Edje where a part of your interface resides you describe the relative coordinates of the top-left
and bottom-right corners of the area it occupies on screen. Coordinates are normalized using the window
size of your application (that is why they are called relative). So top-left corner of the whole window has
x=0.0 and y=0.0 while bottom-right corner is at x=1.0 and y=1.0. Negative and greater than 1.0 values
are actually valid ones. These describe elements outside of the viewable window and are well suited for
animations (explained later). Next figure shows the relative coordinates of our example according to this
approach.

Figure4.3. An example of relative positioning in Edje.
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This visual representation of the window content would be translated in Edje with the following code.

Example 4.1. Relative coordinatesin Edje

part
nane, "up_button";
type, | MAGE;
description
{
state, "default" 0.0;
rel 1
{ :
relative, 0.0 0.O0;
of fset, 0 O;
}
rel 2
{ .
relative, 1.0 0.1;
of fset, 0 O;
}
i mage
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{ n n
normal , "up.png";
}
}
}
part
{
nane, "down_button";
type, | MNAGE;
description
{
state, "default" 0.0;
rel 1
{ .
relative, 0.0 0.9;
of fset, 0 O;
}
rel 2
{ .
relative, 1.0 1.0;
of fset, 0 O;
i mage
normal, "down.png";
}
}
}

The key point here is that the r el 1 block corresponds to the top-left corner of something while the
r el 2 is the bottom-right one. Take a moment to compare this code with the image presented before.
Y ou should fully understand how the text describes the interface and what do the float values (0.0 0.1
0.9 and 1.0) mean. Ignore the of f set lines. Thenane andt ype keywords are self explaining.

So what have we accomplished so far? Without writing a single C function we have a fully dynamic in-
terface. Check the figure below. No matter how the user resizes the window, the interface will automat-
ically "adapt" to its new size. Window coordinates? Screen coordinates? World coordinates? translation
between them? No code for them at al needs to be written by the programmer. It is already in Edje (or
rather Evas).

Figure 4.4. Adapting automatically to a new window size.
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Of course alot of people will probably step up and shout that this should only work if our graphics were
vector based. This would make scaling images a lossless procedure and would aways produce perfect
quality visuals for the interface. If you read the Evas chapter you will aready know what to answer to
them. Evag/Edje has really sophisticated image resizing algorithms, so in most cases (provided that your
image resources are reasonably sized) the loss in quality will never be evident to the end-user. And un-
like vector graphics the Edje implementation is really fast.

Edje as Animation/Effects Library

We have seen how Edje can be used to describe the location of interface parts in the application win-
dow. Thisis nice for static applications but EFL is all about motion. Edje allows you to describe anima
tion for your user interface. And all thisin avery natural way.

Let's compare the Edje way with the traditional one. This time we will examine the adventures of Mary
Developer. Mary wants to create a simple animation for her latest application. A ball sprite which starts
from the top-left corner of the window and goes all the way down to the bottom right. We choose this
animation path because we assume that these are the positive directions of x and y axes of the applica-
tion window. Mary wants the animation to last 5 seconds and present 20 frames per second for the trans-
ition. The canvasis a rectangle with x=300 and y=300.

Mary carefully studies the documentation of her graphic toolkit. She learns about timers and how to use
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them (and maybe a little about threads). She spends some time calculating some timing results and fi-
nally she crafts the following code:

Example 4.2. A simple animation (in C)

nclude files which contain inplementation
of linked lists or other data structures.

-]
/Include files which contain tiners

/
/
[
/
[
int main()

Canvas *a_canvas;
Li st *objects to_be drawn;
tinmer *animation_tiner;

/] Canvas is 300x300
a_canvas=creat e_new_canvas( 300, 300);

/1 Do not forget the paint function
/1 Setup a call back. VERY | MPORTANT
set _paint_function_of canvas(a_canvas, nmy_repaint);

/W& assune that ball.png is 10x10 pixels

i mage=create_new fromfile("ball.png");

set _coord_i mage(0, 0);

/1 Append the image to objects drawn by Canvas
add_i nage( obj ects_to_be_drawn, i mage) ;

show_canvas(canvas);
repai nt (canvas); //Here the ny_repaint function is called.

/] Setup a timer to create ani nation
/1 Schedule the timer to run every 50nms (20 frames per second=1000ns)
ani mation_tiner=tinmer_create(ani mate, 50, i mage) ;

/1 Continue with rest of the program
[...]
}

/1 Function which snells X-Wndows internals (what happens after an expose event)
voi d ny_repai nt (canvas *where)
{

canvas_obj ect *current;

whi | e(obj ects_to_be_drawn ! =EMPTY)

{

current =get _next object(objects to be drawn);
draw _obj ect (where,current); //Finally each object is drawn.

The ani mation function which is controlled by a tiner
Return O if the tiner is finished or 1 if
t is to be reschedul ed again

}
/
/
[

int ani mte(void *data)

/
/
/
n
{

canvas_obj ect *ball;
int x;
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int vy;

bal | =(canvas_obj ect *)dat a;

/1 Again let's say we know it is an image for sinplicity
x=get _i mage_x(bal |');

y=get i mage_y(ball);

/1 Advance coordi nates by 3 to each direction

/13 is found by dividing the canvas size (300) by tota

/I nunber of franmes we want to show (5 seconds * 20 frames each =100)
/1 Ther ef ore 300/ 100 =3

X=X+3;

y=y+3;

/1 Updat e the new coordi nates of the object
set _coords_rect(ball,x,y);

/1 Make sure that canvas is updated too
repai nt (canvas);

//We need a check here to detect if the ball has reached
//the bottomright corner. If yes the tiner should be stopped.
// One could al so count the nunber of franes shown so far.
/[l There are nore el egant ways to deal with this.

// The fact remains that a check should exist at one form or another.
i f(x==300 || y==300) return O;

/1 The ball has a long way to go.
// Reschedul e the timer
return 1;

That is alot of code for a simple animation. No wonder why most of today's application seem so static
and motionless. Animation libraries do exist but they are only used in specific application domains
(usually games). With Edje thisis no longer true. Animation comes to the desktop!

Apart from the large size of the code above there is also another important problem. If you have ever
coded like this you should see it right away. Mary wants the animation to last 5 seconds with 20 frames
per second so she has to make calculations to find the number of total frames shown and the progress of
the ball sprite. These values are currently hardcoded (the 50ms timer delay, and 3 pixel movement re-
spectively). Theses values are only correct in the case of a 300x300 canvas (also hardcored). But what
happens if the user resizes the application window? These values should be recalculated. Mary has to
write additional code which automatically changes these values so that the animation is smooth no mat-
ter the size of the window.

All this becomes too complicated for a simple application and aso forces the programmer to deal with
canvas management more that she should. There has to be a better way. Actually there is and can
already be found in most advanced 3D (and maybe 2D) animation/cad/modelling programs. If you have
ever used one of them (Blender and Synfig are such open source applications for 3D and 2D respect-
ively) you should already be familiar with this. The concept is called key framing in ailmost all (3D) an-
imation suites. We would like to digress a bit at this point and mention a little history. Y ou can always
skip ahead if you want.

Before computing reached the masses, any kind of animation was a daunting task. The artist had to draw
each frame separately. Having cinema quality (24 frames per second) animation meant that a single
artist could produce only very short clips. More artists would be needed for longer films. People came
up with two partial solutions. The first one was to lower the number of frames to 10 up to 15 (in best
cases). This meant that the application was less smoother but |ess frames had to be drawn. This kind of
animation can be even seen today in animation films destined to be shown on TV to young audiences.
The second solution was to draw a small number of frames which had the backgrounds and focus the ac-
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tual work on the parts of the screen that changed during animation (characters moving and talking). Of
course this meant that full motion action was not an option. Japanese animation (a.k.a. Anime) has taken
this concept to extremes featuring extremely detailed static backgrounds and blocky moving characters.

3D animation with the help of computers was a revolution. An artist could spend her time creating com-
plex models of characters and places and then have the computer render the scene from different per-
spectives. Each frame was calculated from the computer. High quality animation became an option since
the computer could render 30 or even 60 frames per second with no additional effort from the user. A
single artist with a single workstation could create anything. In the case of professional studios with a
team of artists and clusters of computers (render farms) high quality films would take over the movie
and gaming industry in less than a decade. This happens because the user no longer defines frames but
instead defines key positions and commands the computer to compute the animation between different

keys.

The concept works elegantly both in 3D and 2D. The user defines a starting point A for an object and se-
lects some characteristics of the object to be recorded. Location of the object at this point is stored by the
computer but other parameters such as size, rotation, color, textures and even shape can be recorded too.
Then a second point B is defined where the object has different values on the recorded parameters. Fi-
nally the computer jumps in, creating automatically the middle frames changing the valuesin arelative
way depending on the distance between point A and B. The result is a smooth transition as seen in the
next figure. In the case of different shapes this is a very efficient way to create morphing, a technique
commonly used in commercials, games and movies.

Figure 4.5. Computer generated animation using keys.

Point A Computer generated Point B

@ = key position

Edje implements this concept in 2D and allows the programmer to specify several key position for ob-
jects displayed on the canvas. Since Evas is a stateful canvas, as already mentioned in the previous
chapter, it can compute automatically the frames in between and create smooth transitions between sev-
eral states of the canvas.

Joe Programmer sees how Mary Developer struggles with her simple animation. He has become an ex-
perienced programmer in EFL since the last chapter so he offers to help Mary and introduces her to
EFL. He listens to her requirements (20 fps and 5 second animation) and after some coding he presents
her the following listings:

Example 4.3. The same simple animation in Edje
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The C code of the program
int main()

/1 Code that creates a canvas and an Edj e object
/11ike any other object (text, inage, rectangle e.t.c)

[...]

/] Specify franes per second to 20
edje_frametine_set (1.0/20.0);

//Continue with rest of the program

[...]

}
Inside the Edje description of the interface: (by now you knowit is not C
part
{
name, "ball";
type, | MAGE
description
{
state, "default" 0.0;
rel 1 {
relative, 0.0 0.0O;
of fset, 0 O;
}
rel 2
{
relative, 0.05 0.05;
of fset, 0 O;
i mage
normal, "ball.png";
}
description
state, "finish" 0.0;
rel 1 {
relative, 0.95 0.95;
of fset, 0 O;
}
rel 2
{
relative, 1.0 1.0;
of fset, 0 O;
}
i mage
normal, "ball.png";
}
}
}
program

nanme, "ani mate_bal | ";

signal, "show'

action, STATE SET "finish" 0.0;
transition, LINEAR 5.0;

target, "ball";
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Notice the key positions. Point A is the state called def aul t . Thisis the name Edje uses for the start-
ing point of an interface element. You cannot change this name. Point B is the state called f i ni sh
which defines the ball sprite to be at the bottom right of the Canvas window. Animation is accomplished
by the pr ogr amblock which states that we want a linear transition lasting 5 seconds for the ball ele-
ment (defined by the t ar get keyword) which changes the state to f i ni sh (defined by the act i on
keyword). We want this animation to be launched when the program loads and the canvas is shown
(defined by the si gnal keyword).

Also notice the lack of extra calculations. Mary's requirement of a5 second transition with 20fps is dir-
ectly transfered to code. The number of frames shown and the delay between them is automatically cal-
culated by Edje. No need for the programmer to worry about low level stuff. Finally notice the lack of
any hardcoded values for sizes. The canvas can be anything and the ball sprite will be 5% of the canvas
size. This means that no matter the size of the application window, Edje will adjust sizes, delays and
frames to satisfy the requirements (20fps for 5 seconds). Extra code is not needed for that. The end result
is that the user can resize the application in any way she likes and the animation quality will be pre-
served.

Edje is al about power. We stressed in the previous section that you can describe all elements of your
interface in a relative way if you want. If you don't want this, you can still revert to fixed size graphics.
Let's assume that Mary likes Edje-based animations but she wants to keep the ball sprite to its original
size (10x10) no matter what. That is, the canvas can be any size, the animation will continue to last 5
seconds at 20fps but the ball sprite will have a fixed size. Thisis where the of f set keyword comesin.
It allows you to describe sizes in pixels instead of percentages. Mary can rewrite the Edje description of
theinterface as:

Example 4.4. The same simple animation in Edje (fixed size version)

part
name, "ball";
type, | MAGE;
description

state, "default" 0.O0;

rel 1 {
relative, 0.0 0.O0;
of fset, 0 O;

}

rel 2

{ .
relative, 0.0 0.O;
of fset, 10 10;

i mage
normal, "ball.png";

}

description

{
state, "finish" 0.O0;

rel 1 {
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relative, 1.0 1.0;
of fset, -10 -10;

}
rel 2
{ .
relative, 1.0 1.0;
of fset, 0 O;
}
i mage
normal, "ball.png";
}
}
program
nane, "ani mate ball";
signal, "show';
action, STATE SET "finish" 0.0;
transition, LINEAR 5.0;
target, "ball";
}

Remember that positive values on the x direction go rightwards and on y direction downwards. Y ou
should understand what the number 0.0,1.0,+10,-10 do. The of f set is agreat way of course to create
depressed buttons in your interfaces. They also allow you to fine-tune the size of your interface elements
if you do not like the relative approach.

What you saw so far was a trivial example of Edje animation. Here the only variable we recorded
between the two states of the ball sprite was the location. But Edje allows you to record many more in-
cluding size, color, text, alpha value, image e.t.c. Also you can have more than two states. You can cre-
ate complex animation with multiple states acting as intermediate stations between the beginning and
end of an animation. Edje also simplifies the creation of animations created by a big number of success-
ive images (e.g. rotating logos). Y ou can do many things in Edje! We have barely scratched the surface.

Last but not least we should mention that apart from the L1 NEAR transition, Edje also includes ACCEL -
ERATE, DECELERATE and SI NUSO DAL transition effects.

Edje as an IDL

Almost all C code that we have shown so far is imaginary. It doesn't show any of the API the EFL
provide. Thisis intentional of course. This way you can concentrate on the high level concepts instead
of being puzzled with why and how the API works. But this does not apply to the Edje "code".

All 3 examples of Edje snippets already mentioned are actual Edje code. Y ou cannot simply copy-paste
them for your tests because some infrastructure blocks are missing. All code however is exactly as you
would write it inside your programs. If you think that the listings are a bit abstract, its because Edje is
abstract, not because we have removed some important code in any way.

With that in mind, you can see that with Edje you describe your graphical interface. Your code says
what your interface looks like, and what it is doing once loaded but not how it doesit. This part of com-
plexity is handled by Edje. As you saw in the previous section you can forget about timers and manual
moving and sizing of interface elements. Edje works for you by abstracting all this low level code. You
can keep coding the application logic rather than the application canvas.

In this sense Edje works as an Interface Description Language (IDL). 1 The concept is not entirely new.
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The Mozilla foundation uses XUL for describing the interface of Mozilla and Mozilla-based applica
tions. Microsoft aso introduced XAML shortly after XUL appeared on the scene. Both XUL and
XAML are XML based (notice the X pattern). Edjeis not XML of course.

The similarity ends there. Edje can do things that XUL and XAML were never meant to do. If this ana-
logy helps you understand what Edje is all about, that is fine. But you will be mistaken if you decide that
Edje is the EFL answer to XUL and/or XAML. The architectures also differ alot in how the interface
definition fits into the final program.

Edje code goes into a normal text file with the .edc extension. The name stands for Edge Collections.
We mentioned that Edje code looks like C but it is not C. You can search the gory details of Edje syntax
in the technical documents already released about Edje. We will not focus on the syntax of Edje files.
We will deal however with what types of blocks (starting and ending with {}) can be included in an Edje
file. These are the elements that you can collect in an Edje file (hence the name).

Table4.1. Top Level Edjeblocks

Block type Description

Images Image files that will be used in the interface
Fonts Font definitions for text and textblock objects
Dataitems Simple data entries in key value pairs

Text styles Styles definitions for text and textblock objects
Color classes Color definitions to be shared by objects
Collections The description of the interface

From the name you can assume that the Collections block is the most important one. All Edje code that
you have seen so far belongs to the collections block. The parts and program blocks already demon-
strated are al child blocks inside the collection one. This is why we said before that some infrastructure
is missing from the Edje code we have presented so far. All Edje code listings shown do not stand on
their own, but must be included in a collection block (or to be more precise in a parts block, inside a
groups block, inside the collections block). Y ou can ook up the source code or the Edje book to find the
exact hierarchy of blocks inside the collections one. The other blocks (images, fonts, eit.c ) have a sim-
pler (flat) hierarchy.

Y our typical Edje experience will probably go like this:

When you start playing with Edje and want to discover its abilities you will mainly use rectangles. So
your first .edc files will just contain the collections block. Y ou will play abit with animations and trans-
itions and then decide that you want to include image resources in your interface. This is where the Im-
ages block comesin.

Rectangles and images are fine for graphics but your application will sooner or later need some text. If
you have lots of Text objects you will be tired of defining the font manually for each one. So you will
use the Fonts block to define a font once and use it everywhere. As your application grows you will also
be tired of defining colors for each element in the collections block so you will create some common
definitions in the Colors block.

Once you start using TextBlocks for lots of text (and not just single lines) you will appreciate the usage
of the Style blocks which you will construct by yourself or borrow from other EFL applications (thisis
open source after al). Finally once you start playing with moving some of the interface properties from
hardcoded values in the C code of the application, you will try to assimilate them in the Edje file in the
Data Items block. The framerate of the Edje animations could be for example in the Edje file itself rather
than in the C code as shown before (more on this separation on the next chapter).

1Do not confuse this term with Interface Definition Languages commonly found in distributed architectures and RPC platforms.
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To finish this chapter we will mention the fact that not al Edje functionality has been revealed. Apart
from the blocks shown in the table which imply a static interface, Edje Collection files can also contain
scripts that make everything a bit more dynamic. Scripts are written in Embryo (another EFL library).
But since someone must first learn (X)HTML and then JavaScript, we will not say anything about Em-
bryo in this document. Try to become familiar with just Edje right now. Just keep an open mind and re-
member that there is more than meets the eye. If you think that Edje files are always trivia think again.
You can also open some .edc files from other EFL libraries or from the Enlightenment Window Man-
ager to see what we mean.

Edje as Logic and Appearance separator

So after reading the previous chapter you have a (mostly blurred) idea of the contents of an .edc file.
This file describes your graphical user interface in Edje. It may contain relative positions of objects,
some simple animations and maybe some images. But what do you do when you write it?

If you are an experienced programmer you will probably visualize two workflows for .edc files. The
static and the dynamic one.

The static approach is the most trivial one. Y ou assume that Edje code segments are just special macros
(in C). You include in your C code the "Edje.h" header file which contains the implementation of these
macros and you compile your program normally as any other C application. This results into a big ex-
ecutable which includes everything. Both the user interface and the application logic are in one file. See
the following figure.

Figure 4.6. Building the Ul statically in the application.
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This approach clearly helps the devel oper. Instead of writing lots of C code for Evas she can quickly de-
scribe what she want to do in Edje, and be more productive because of abstraction. For a user however
things remain unchanged. A single executable is the whole application. Nothing can be changed without
the source code. The great benefits of this approach are of course simplicity (no extratools, just macros
and the compiler) and speed (everything is compiled in the end).

The dynamic approach would be to separate the graphical representation of the application from the ac-
tual functionality2. So you distribute two files for your application. The binary executable which is the
code and the text .edc file which describes the interface. The application binary runs and dynamically
during runtime it loads the graphical user interface described in the .edc file. Thisidea already exists for
applications but the text file is mostly writtenin XML so that it is more human readable.

The dynamic approach has a clear advantage regarding flexibility. The user can change the text file rep-
resenting the graphics of the application and after she runs it for a second time the application adapts to
the changes. No recompiling is necessary. See the following figure. A lot of theme frameworks also de-
pend on this technique. The obvious drawback of thisis lack of speed. The binary file of the application
must contain a text parser for reading the text file which has the application appearance. In the case of
XML afull featured XML parser needs to be included. There are separate libraries in the Open Source
community which implement XML parsers and thus free the programmer from this burden, but the fact
remains that thisis added complexity with controversial benefits. It is aso clear that while this approach
is more convenient for the user, it means more effort for the programmer in order to accomplish the re-

2Y ou should be already familiar with this concept if you have ever done web programming where XHTML/CSS and Server Side Code are all
contained in different files
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quired flexibility.

Figure4.7. Loading the Ul dynamically in the application.
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With Edje you don't have to choose between the two approaches (static, dynamic). The Edje approach is
athird one which combines the best of both worlds and does away with the disadvantages! The follow-
ing table summarizes the Edje approach:

Table4.2. The Edje Appearance/L ogic separ ation

Static way Dynamic way Edjeway
Files Distributed 1 binary 1 binary + 1 text 2 binaries
Ul resides Inside main executable In separate text file In separate binary file
Speed Fast Slow Fast
Ul code compiled (built-in) text (interpreted) compiled (loaded)
Ul is determined During compiletime During run time During run time
Ul Flexibility No Yes Yes




Understanding the Edje Layout En-
gine

In Edje the .edc text file is compiled into a .edj file via the edje_cc compiler which is offered along the
Edje framework. The resulting .edj which is binary is loaded during run-time into the main executable
resulting into the final application which is presented to the user. See the following figure. Y ou should
see now why the solution combines the advantages of both approaches. Y ou have a binary file with your
Ul (fast) that is added dynamically (flexibly) into your application. We are not aware of any other tech-
nology in the Open source world which does the same thing.

Figure 4.8. Separation of GUI and codein Edje.

Compile time

¢
compie>

Run-time

(=)o [

Crun>

Y ou may think that the figures presented so far at too high level and do not actually explain how all this
is accomplished. A great number of programmers want to get down and dirty with code to really under-
stand a concept. Rather than presenting long code listings with an Edje application we will describe
things a bit more concisely. So let's say that you have been enlightened with Edje and want to write your
next application with it. What do you actually do?

First you write your .edc file which contains the User interface. Then you write the C code of your ap-
plication. The C code would only contain initialization of a Canvas and nothing more (more on this
later). When the Ul is initidlized you designate the name of the .edj (compiled Edje Ul) that is to be
loaded. This should be something likeedj e _file_ | oad("my_Ul . edj"). The name of the func-
tion does not really matter. Currently Edje is just a norma Canvas Object. You create and put it in a
Canvas like any other object. The name of the associated .edj file is a property of the Edje object.
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Next you rename your Ul text file to my_Ul.edc. You compile it with edje_cc and the resulting fileisa
binary one named my_Ul.edj. The end user installs the binary and the .edj file (probably somewherein/
usr/share). When the application runs it dynamically loads the my_Ul.edj file and draws itself of screen.
If another my_Ul.edj file replaces the previous one, the application will use this instead (themes any-
one?).

It is rather simple actually. The only thing left to explain is how communication is handled between the
Ul placed into Edje and the C code of the application. No mystery here. If you already know to how to
use GTK+ callbacks or QT Signals/Slots you are already set.

In the programs part of an .edc file you can define apart from animation (as shown previously) signals
that are emitted from the User Interface in Edje back to the main C code of your application in response
to user events. In your .edc file you would include in the programs block code like this:

Example 4.5. Sending a signal from Edjeto C code.

progr am

name, "user_clicked_button";

signal, "nouse,down,*";

source, "ok _button";

action, SIGNAL_EM T "fini shed" "ok";

This should be easy to understand. The asterisk in the si gnal like denotes any mouse button. So this
program would run when the user clicks (mouse down) on the source component (named "ok _button).
The f i ni shed and ok parameters are additional options which are passed back to C code. Since an
OK button has only one function (usually) these extra options are not needed but are just shown here for
educational purposes.

That is al that you have to do in the .edc file of your application. To decide what happens when these
signals are emitted you write in the C code function callbacks which register which signals they want to
listen to. As you might expect we will not show any API for this but you can rest assured that is just nor-
mal C code and nothing extraordinary. The Edje API provides you also with functions which can change
the Edje User Interface programmatically. Thus, you are given the ability to respond to Edje signals with
changes in the Edje object itself.3

So in the end you have an application binary full of functionality (C functions) and an .edj file which
contains the User Interface. These two communicate dynamically while the application runs. A media
player as afull example is described in the Edje book. Y ou should consult it if you want to see in detail
how a media player would work the Edje way. All the functionality for music files (load, play, stop,
pause) are in C code, while everything that is graphical (stop, play buttons e.t.c) are in the Edje object.

After reading this section you may probably think that Edje would be a good framework for themes.

You are right of course! Edje was built with theming in mind and we devote a separate section for this
Edje ahility.

Edje as a Theming Framework

3Not to be confused with introspection
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Severa applications nowadays have afixed user interface. If a user does not like the looks of the Ul she
cannot do anything at all. To accommodate for different preferences, applications begun to have a com-
ponent based Ul with toolbars, windows, frames and panels which could be resized by the user. But all
these applications still retained their boring (grayish) color that is not favored by all users. Lately most
user applications introduced changes to how the application looks as well. Colors, skins, pixmaps be-
came changeable as well. The whole ideais called theming. Severa often used applications (such as me-
dia players, web browsers, window managers) are expected to support themes natively. The problem is
that theming does not always gets the attention it deserves. Theming is just a hack for severa applica
tion. Users just overwrite the resource files (images) that are used from the application. Other applica
tion shamelessly advertise theme support while in reality they mean the ability to change the colour/skin
in the best case.

Edje brings Themesto al applications that use it. Instead of writing custom code to your application you
can use the Edje framework more easily. All Edje based applications are themeable with zero additional
effort. If you have ever user the Enlightenment Window manager version 16 you have already some idea
on what is possible. With the EFL you actually get theming on steroids.

There are many kinds of people would like to change how the application looks. Many will just need
simple color changes, others will write complete themes. Some others will want to change the position
of interface elements as well. You cannot predict what people will want to do with your application. If
we |leave aside programmers who will just download the source code and start sending patches for what
they don't like, Edje caters for all non-programmers who come across your application. Look at the fol-
lowing table:

Table 4.3. Edjethemes (viewed by users)

Casual Users Artists Expert UsergThemers
Time alocated for theming | Some minutes Some hours Some days
Wanted changes colours colours and images the complete Ul
Edje knowledge None Limited Extensive
Contributions New colour combinations | New textures/pixmaps New themes (.edj files)

Changing the coloursin atheme istrivial. The user finds the appropriate colourclass lines inside the .edc
file and after appropriate changes, she recompilesits back to .edj. Nothing more to mention here.

An artist however would want to change all pixmaps of an application. Now with other theme frame-
works the artist would have to either hunt down all images files inside the distributed application, or
download the source code of the application and get the raw images of the user interface. Neither hap-
pens with Edje. The images block inside an .edc file does not contain just the pointers to image files
which will be used by the application. It defines what images will be bundled inside the .edj file. Com-
piling an .edc file with edje_cc creates a binary file with all .edc code that describes the interface and the
image files which are mentioned inside the interface descriptions. This makes the .edj file self-
contained. An .edj file is atheme by itself. No more tarballs or zip files for themes. An .edj fileis actu-
ally an EET file (another EFL library) which is a general purpose storage library for storing arbitrary in-
formation inside a single file. The .edj file is architecture independent and the programmer can choose
during creation if the images will be compressed inside it or not and what would be the level of com-
pression in the former case.

So for an artist things are simplified. She uses the edje_decc decompiler to obtain from the .edj file that
comes with the application all the original resources along with the .edc file. Without looking at any line
of code (Edje or C) she can start replacing the image files (.png, .jpeg et.c) with her own graphics.
When finished, the edje_cc recreates an .edj file with the new images and exact same interface structure
as before. Starting the application will bring the new interface in effect. The procedure is not getting
simpler than this. Only if she changes the sizes of image files, she actually needs to edit the .edc file.
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Of course one can edit the .edc file as well the image files. This gives great power to the themer and
most expert users will appreciate this feature. Since an .edc file contains the complete description of the
interface one can change everything regarding the application. Not only the colours or the images used
but the whole structure of the Ul. Location of elements, size, animations, texts, everything is configur-
able. One can even remove interface elements (the respective C functions in the code will remain un-
used) or export the same signal with a different method. The original interface for example could export
a "maximize" signal when a certain button is pushed. The themer changes the .edc file to trigger the
same signal during application loading. The result is that that the application is maximized as soon as it
starts. And this change was inside the theme.

We saw in the previous section that all functionality isincluded in the C code and the Edje .edj file con-
tains the interface which handles communication with signals. This decoupling of logic and appearance
gives great power to the themer. The experienced themer can change anything at will to the point that
the resulting application looks nothing like the original one. Edje does away with the concept of skins.
Edje technology is a revolution when it comes to themes.

Unfortunately the EFL killer application which will showcase the full power of Edje themes does not ex-
ist yet. The most mature EFL application is the Enlightenment window manager itself. A handful of
themes are already available. These can give you a glimpse of what Edje is capable of. Animated back-
grounds, window borders and window buttons are easier then ever. Entrance (a replacement of xdm/
kdm/gdm) also has a range of themes full of diversity. Retractable panels, animated buttons and drag-
gable subwindows are seen in the Entrance themes.

So our only example of Edje power will be in the form of an Enlightenment module. Y ou can of course
change just the pictures of the Edje file to give a new look to a component that functions in the same
way as before. See the next figure. This shows the battery module for Enlightenment. The .edc file
defines severa images for the different states (percent full) of the battery. By changing these images an
artist can create its own look for the battery graphic which will be displayed on the screen.

Figure 4.9. Changing skin viaatheme.

Another included Enlightenment module is the clock. Changing the graphics of the clock isatrivial task.
The background of the clock stays the same and one needs different images for the clock hands. An ex-
perienced Edje themer can however change things in more depth. Keeping in mind that time handling
staysin C code and al graphics are in Edje one can create a theme that converts the analog clock to di-
gital. See the following figure. Notice that thisis ajust a new theme. There is no special code for analog
and digital clocks in Enlightenment. There is aso some Embryo scripting involved (which we have not
discussed), but the fact remains that Edje themes give you abilities which were previously available only
by changing the source code of the application.
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Figure 4.10. Changing completely the appear ance via a theme.

b

In summary theming with Edje works flawlessly. The Edje file (.edj) distributed with an application is
the theme itself. Self contained and self describing, the .edj file can be changed by anyone. The binary
file of the application remains untouched and nobody needs to look at the C code. No recompilation is
required. It is possible also to be able to change themes on the fly, but this requires effort from the ap-
plication programmer to include a way to change the .edj file used by the application via an on-screen
option.

We believe that once you start distributing and changing Edje themes, al existing theme frameworks
will start to look limited and clumsy compared to Edje elegance, speed and flexibility.

Using Edje to preview your GUIs

Judging by the previous chapters, you should have reached the conclusion that Edje accomplishes a lot.
What more could you ask from Edje? This question is easily answered. A GUI previewer for debugging
and inspecting your Edje (.edj) themes.

Y ou might have come across with Glade or QT Designer/Builder. These tools allow you to create your
interface in a natural way by dragging components onto your application and setting their properties
from dialogs. The only code that remains is the functionality. Such a tool would not really work with
Edje, since the power of Edje is found in dynamic interfaces with components that move around and
change their appearance. A visual GUI builder would work for EWL/ETK, the toolkit part of the EFL
libraries.

Edje provides you with something more straightforward. A way to preview .edj files. Without writing a
single C line of code in an executable you can launch the edje executable passing as argument the name
of an .edj file. You will get an instant preview of the interface. See the figure below. You can resize the
interface to your liking. Clicking, dragging, and scrolling works as in the finished application, but of
course all signals go nowhere so you cannot get any functionality.

Figure4.11. Preview an Edje Theme.
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This preview program works really well for both themers and developers alike. Themers who have an
existing application and change its theme (the .edj) file can concentrate on the interface and not on the
application. Changing bit by bit the application theme they can preview it in a simpler way (decoupled
from the application) so that they are sure that it works as expected. When finished they can run the ap-
plication and see how their interface works once deployed.

The Edje preview program allows one to view individual groups inside an Edje file. So instead of load-
ing areally big application every time they are changing the theme and going to a deep level menu in or-
der to find what they have changed they can instantly preview only the interface part they are interested
in.(Provided the application programmer has split the interface into many groups).

For developers, Edje debugging becomes easier with the Edje previewer. Apart from the fact that they
can construct and test the interface without writing any C code, the Edje previewer has one additional
benefit. Once you load the interface and start playing around with it, Edje will print on the console
which signals are emitted while you are clicking around. Y ou can see exactly which part of the interface
receives the event and what event it actually handles. Then you can write your C code accordingly. That
is, the Edje previewer tells you exactly what events you need to capture (and register callbacks) in order
to respond to user actions. The next figure shows this:

Figure4.12. Live signal testing in Edje.
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Nothing more needs to be said here. The Edje previewer provides you with live testing for your themes/
Interfaces.

Choosing Edje over Evas

We will finish our discussion on Edje with a more advanced section. Using Edje is clearly a breath of
fresh air in the case of themes and animation, but is it always the best tool for the job?

Everything that can be done in Edje can also be done in Evas. Edjeis actually using the Evas Canvas for
graphics, the EET library for .edj files and the Embryo scripting language for its effects. Edje helps the
programmer to be more productive with all the facilities it provides. But that does not prevent the pro-
grammer from writing an Evas-only application using only C. Evas is a powerful Canvas on its own as
was discussed before.

Edje is an abstraction over Evas that saves the programmer from writing the same code all the time
(relative coordinates, themes e.t.c). This abstraction of course comes at a price. Some of the flexibility
that Evas providesislost in the Edje abstraction layer. This may sound strange since in al the previous
sections we tried to stress the importance of Edje and the revolutionary featuresit bringsto the table. We
till believe this. There is however a (small) percentage of people who will find Edje a bit limited and
will stick to C code and Evas or even C code and their favourite Canvas widget. They will prefer to deal
with low level graphic code in order to get the maximum flexibility that not even Edje can provide.

The last sentence of the previous paragraph needs some explanation. Let's say that you want to create a
custom Canvas object. What do you do with Edje? Edje will not manage this object since it does not
know anything about it. You are forced to revert to pure Evas code. Does this mean that you have to
leave the benefits of Edje behind? Not at al. The final concept of Edje that we will examine is Edje
swallowing.

Everything we have said so far about Edje, refers to using a single Edje object for your application. The
C code contains only functionality but not graphics. Y our whole interface is the Edje object which fills
the entire application window and everything that is GUI specific is described in the .edc file.

If you have areally tricky application which creates multiple canvas objects on the fly (their number is
not known beforehand) and moves them around in positions calculated mathematically (dynamically)
you are of course welcome to leave Edje and use only Evas instead. You can do whatever you want
keeping in mind that everything will be implemented in C code. But thisis the extreme case. Most cases
you will want to keep Edje around and shift some (but not al) graphic code back into C where more
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flexibility is possible and you can calculate several things dynamically.

This can easily happen in two steps. First you split your single Edje object into multiple. Multiple Edje
collections can be implemented by making use of the groups block in the .edc file. You keep one Edje
collection for your main interface and several small ones for graphic parts which behave in a more dy-
namic way. Then in the main Edje collection you create your parts as before but instead of using a pre-
defined Edje part (TEXT,RECTANGLE, IMAGE et.c) you mark it instead with type = SWALLOW.
Then you compile your .edc file normally.

The SWALLOW Edje aobject is not a specific object. Instead it defines a container which can be pro-
grammed dynamically in C code regarding its contents. You can fill it with another Edje collection
loaded from the same .edj file, another Edje collection loaded from another .edj file or even a custom
Evas object created dynamically in C. Once the SWALLOW object is filled Edje will modify its geo-
metry according to how the application resizes or moves. The techniqueisillustrated in next figure:

Figure 4.13. Swallowing an object programmed in C into a Ul described in Edje.

s A
.C code

.* . Swallow

. J

The result is a mixed approach. You lose some Edje benefits. Themers cannot change swallowed parts
of your interface since they are not inside the .edc file. You cannot use the Edje previewer to see how
the interface works since these parts are created during runtime (in the case of C code). Changing any-
thing for these parts requires manual changing of the source code.

On the other hand you have perfect flexibility. Y ou keep Edje around for most parts of your interface
and you employ sophisticated C code for specific parts which are powerful as pure Evas code would be.
The choice is your to make. Y ou can have as many SWALLOW parts as you want. The next table out-
lines all possible approaches.

Table4.4. Edjevs Evas

Pure Evas Pure Edje Edjeand Evas
Ul Complexity in Evas (.c) Edje (.edc) Both
Edje objects None One Many
Dynamic Ul morphing Maximum Limited Available
Swallowed Edje parts Not possible None One or more
Ul and code separation None High Medium
Programming effort High Low Medium
Theme support None Extensive Partial
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To fully grasp Edje you need of course to write some applications that actually use it. We could spend
more time about Edje, its relationship with Evas or even Embryo but by now you should have realized
the power that Edje gives you. Evas may be the base of al EFL libraries. Evas may be a powerful Can-
vas. Evas may be fast and optimized. But in the end Edje is the leverage you need in order to completely
do away with low level Canvas code and build powerful graphic applications. Before Edje programmers
were faced with a hard decision. Either use a limited toolkit for rapid prototyping of a WIMP4 applica
tion or a powerful but low level Canvas for custom graphics. Edje is right in the middle giving you the
power that you need without forcing you one way or another. Y ou can still use only Evas or only EWL/
ETK for the two extremes, but you also keep the best of both worlds with Edje.

4Windows, Icons, Menus, Pointers (that is 99% of applications)
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Ecoreisthe glue that holds all the EFL libraries together. Y ou can use most EFL libraries by themselves
but Ecore gives you the plumbing you need to make them work all together in an elegant way. It also
gives you additional programming constructs that will make EFL development alittle easier.

Using Ecore in your programs

Unlike Evas and Edje, Ecore is a non-GUI library. Although it deals with graphics in a sense
(abstracting some X functions for example) you can perfectly program a command line application in
Ecore. Ecore is the foundation of the EFL family implementing job handling, networking functions,
timers, configuration management, IPC, and several other aspects of an application that you would have
to write yourself if your program used only Evas/Edje.

Y ou might think that Ecoreisto EFL what Glibisto GTK+. Thisisonly partially true. While Glib is the
non-GUI part of GTK+ which is even used by non-GTK+ apps, in practice all GTK+ applications de-
pend on Glib. Ecore in contrast, is an add-on library that boosts your EFL application. It should be clear
from the previous chapters that you can use only Evas for an application.

As with Evas engines all different modules of Ecore (IPC, Jobs, X abstraction e.t.c.) come in different
libraries in your system so you can selectively choose what you want to link with your application. If
your system does not employ the DBUS daemon for example you can leave out the ecore_dbus module
during linking. For a console application you can leave out the ecore x module and so on.

The next section briefly covers the Ecore capabilities.

Programming Facilities

This sectionisagenera list of Ecore capabilities.

Job Handling You can add and remove jobs (that call your functions) in the event
loop of your application. The event loop and what ecore does with it
are explained in a separate section.

Idle Handlers Y ou can define what your application does in itsidle time. You can
even define what it should do before entering and after exiting an
idle state. Again this functionality is explained in a separate section.

Configuration management Ecore does away with the traditional text based UNIX configuration
files. Instead it employs configuration keys stored in binary
(powered by the Eet storage library). You can even register listeners
that are called when configuration changes. A separate section is de-
voted to storing/loading configuration too.

Process Spawning functions An abstraction over UNIX f or k, popen, exec, get pi d system
cals. You also have the ability to send individual UNIX signals to
the processes spawned this way.

Data structures A hash table, a linked list and a tree data structure are offered. A
doubly linked list is available too. Notice that these implementations
do not require Evas to be present (as we said before Evas includes
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code for some simple data structures too).

File monitoring You are offered the ability to monitor a file descriptor and have a
callback function when there is activity on the file managed by this
descriptor (e.g. reading/writing).

Searching afilein a set of dir- Similar to the PATH variable on UNIX system where an executable

ectories is searched on a predefined set of directories, Ecore allows you to do
this for any file your application wants. Of course the directories
contained in the search set are defined by the programmer.

Ecore plugins Loading additional Ecore plugins during run-time. The usual dl o-
pen stuff.

Timers Programmable timers. Complete with interval changing after the
timer has already started.

Network Connections An abstraction over BSD sockets. Can aso use local UNIX sockets
for localhost communication.

Framebuffer Utilities Several helper functions for Framebuffer devices. Calibration stuff
mostly. Backlight/Display and double click interval too.

Generic IPC IPC is Inter Process Communication. An abstraction over UNIX
IPC.

Ecore X An abstraction over X. You don't need to use X specific functions to

set the classg/icon/title of your application any more. Display, win-
dows, properties, synchronization/flushing, pixmap, geometry func-
tions are available which wrap around the respective X function.

Ecore dbus Dbus bindings. Dbus in an emerging technology offered as a
freedesktop.org standard. It is already used by Gnome and recently
adopted by KDE. Its objective is system-wide |PC.

Configuration with Ecore

The first Ecore feature we will focus on is configuration for an application. Any non-trivial application
needs to store somewhere the options selected by the user. Once the application is started the second
time it should "remember" the user choices. This implies the saving of configuration parameters on disk
(filesystem) between runs.

The traditional way to store configuration in a UNIX system is well known. Each application reads and
writes atext file which is human readable. Most times thistext file contains key-value pairs on each line,
but there are applications with more complicated configuration files which actually define their own
configuration language schematics. Several of the heavyweight UNIX servers (web, mail, FTP) can even
have configurations which span multiple files and directories.

This approach was chosen for its universality. Changing the configuration of any program means using
any text editor to change the text file. Configuration files are usable across any architecture since they
are text based. Contrast this to the commercial (closed-source) world where configuration is stored into
cryptic binary files. These files are contained in a non-documented format known only to the company
that produces the respective application. If the company dies you are out of luck. Y ou cannot move con-
figuration files around and several times you even need special programs (converters) just to upgrade
configuration files to newer versions.

Of course the UNIX approach has its drawbacks too. First of all casua users do not really like to manu-
ally edit text files. While a UNIX administrator is happy that with a single SSH shell and his trusty VI
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editor can completely (and remotely) manage the whole system, a non-expert user prefers GUI dialogs
with buttons and entries for configuration parameters. Then there is the problem of the actual text
format. While the configuration of most programs in a UNIX system are in text, the exact layout of the
text file differs from application to application. A comment can start with #,; or %for example. Com-
ments may or may not span multiple lines. The order of lines may be important or not. Some lines will
be in blocks some other will not. Y ou get the idea. The fact that other UNIX programs also use text files
for input (Makefiles, Latex, et.c) makes things even worse. A non-expert user is afraid that she even
may change the configuration file to anon valid state which will be not understood by the application.

Another problem (from the development view) is the fact that each application must now implement a
text parser for its specific file format. While specialized tools exist for this purpose (lex/flex, yacc/
bison), for small applications this is simply an overkill. Not to mention the fact that text parsing is a-
most always dower that reading binary data. For small configuration files this is not a problem but for
huge applications this becomes quickly evident.

Finally abig question is what happens when someone changes the configuration file while the UNIX ap-
plication is actualy running. If the application does not support this, one must simply restart it so that
the new changes take effect. Otherwise the application isinformed that its configuration file has changed
and it automatically fetches the new values from disk. There is even a well-accepted convention just for
UNIX servers for this reason. Once an application of this kind receive an NOHUP UNIX signal it is ex-
pected to read again from the disk its configuration file and adapt accordingly. So in effect the NOHUP
signal isthe "restart" signal.

When XML appeared on the scene people started using it for many things and one of them was of
course configuration files. While XML may be marketed as the universal format of the Internet we are
not really sure that applications really gain from storing configuration in XML. The fact remains that the
application must implement a text parser. And in this case the parser must be also an XML validator so
the complexity and effort is greater for the programmer. Also, since XML files are either valid or not by
definition, it is easy for a non-expert user to make an XML file unreadable after manual editing. A single
syntax errors means that the application must reject the whole XML file. This does not happen with tra-
ditional UNIX applications which could dismiss lines they do not understand and load the rest of the
values. Today severa applications indeed use XML for storing configuration but it is not yet clear if this
isan improvement or not over the past.

Ecore breaks away from the traditional UNIX approach and offers a configuration APl which is based
on binary format. While this decision may seem controversial at first, it is actually well thought of.
Ecore provides functions used to store primitives on disk without specifying any additional details of
where and how (the location or format of thefile that is).

Table 5.1. Ecore configuration primitives

Primitive Description

Integer A simple number

Float Floating point number
String String-based value

Colour RGB description of a colour
Theme Definition of atheme
Boolean Binary (true/false) value

Notice that you do not need to write any code on how to store and load these values. All the low-level
code is handled by Ecore. The values are stored in the home directory of the user that runs your applica-
tion in the file $HOVE/ . e/ apps/ YOUR_APP/ confi g. eet . Notice the .eet extension. Ecore uses
the Eet Storage library for configuration which is the same one used by Edje for themes (and Enlighten-
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ment for backgrounds, eapps, themes, splash screens e.t.c). The only thing that matters to you as a pro-
grammer is the name of the value that you can use to load and store information. Everything elseis ab-
stracted away by Ecore.

So why this approach is better? First of all binary files are (as expected) faster that text files. Secondly
you don't need to deal with any text parsing at all. Y our application does not contain any low level 1/O
code at al. It just links to the Ecore_Config library. You need of course to provide some GUI for your
usersto change the values if that is required.

The fact that al configuration files are actually Eet files gives applications two advantages. Eet is de-
signed so that its files are architecture independent. Despite being binary Eet files can be freely moved
around on different systems. Additionally it istrivial to program a command line application which will
read/dump the values stored on any configuration file. Therefore universality is accomplished in a way
too. Expert users who want to bypass the GUI and directly edit in the command line can do so, since
their Eet reading application will be compatible with all configuration files that use Ecore for storage.
The Eet library is open source so the binary format does not need reverse engineering.

Last thing to notice is that Ecore gives you the capability of Configuration Listeners. These Listenersre-
gister to configuration parameters and when they are changed they trigger the callback function you
have specified. This means that you don't need special "restart” code. Y our application can be informed
during run-time on configuration changes and act accordingly.

In summary, Ecore provides a unified way to store configuration values which makes things easier for
the programmer. It may feel abit strange to know that your application stores configuration in binary but
you should quickly see the advantages.

The Event Loop

Y ou might be surprised to read that Ecore provides |PC and networking abstractions but not any kind of
thread API. Thread support seems to be important these days and most support libraries (as Ecore in the
case of EFL) usualy offer some sort of wrapper around UNIX threads. The fact is that Ecore takes a
completely different approach when it comes to "parallelism”. Rather than employing threads, Ecore fo-
cuses instead on a powerful event loop mechanism. If you know everything about thread versus event
based programming feel free to skip ahead.

Console programs are straightforward to program when it comes to parallelism. The application is in
control, while the user just waits the execution to finish. Interaction happens either before the applica-
tion starts (command line arguments) or only at rare cases during runtime. In the latter case the applica-
tion stops working and asks the user for required input. With GUI applications the situation is reversed.
The user is now in control and the application must respond to user actions (which come in the form of
events). Since a GUI application must continue working and updating its window even when the user
has assigned some work to it, aform of parallelism is needed. The GUI application must do at least two
things at once (GUI in the foreground, processing in the background).

Threads come in the rescue for this kind of problem. One thread is managing the GUI and one or more
are processing in the background. The concept is well known but also well known is the fact that thread
programming is difficult. When threads have to share common resources the programmer must be extra
careful to avoid racing conditions and use locking to avoid corruption of data. Without getting into de-
tails, we should just say that a badly written threaded application has bad performance in the best case
(because of locks) and serious problems in the worst (deadlocks which result in application freezing).
Threads need also special libraries for implementation and special debugging support from the run-time
system.

An aternative approach for thisis event driven programming. Here al pending actions (jobs to do) are
gueued in a single "list". The running application looks at this queue, selects one job to serve, then
comes back, selects another one and so on. There is only one control flow at a time which simplifies
programming (no locks/racing conditions). If you have ever used the pol | () or sel ect () UNIX
system calls which act on file descriptors you are already familiar with event handling. Of course even
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driven programming has its drawbacks too. The performance is not always optimal if the queue is too
large (compared with using threads). Threads also have gained great momentum with the coming of
multiprocessors (where a thread can be served by another CPU in a truly paralel way). The following
table compares the two different approaches.

Table5.2. Threadsvs Event based programming

Threads Events
Programming effort High Low
Locks needed Yes No
Possible Deadlocks Yes No
Debugging Hard/Impossible Easy/Trivia
Good for Many independent workloads A few intermixed workloads
Bad for Too many shared resources Too many workloads
Idedl in Multi processor/core systems Single processor/core systems

Ecore chooses the Event-driven approach. Notice than in the case of uniprocessor systems, since only
one control flow is active at atime, you never have true parallelism no matter the approach you choose.
Itisjust amatter of convenience.

The Ecore event loop aready deals away with alot of events. You do not need to write event handlers
for several window actions such as moving/resizing/exposing. You do not even need to decide when to
repaint your main window (previously shown in the Evas chapter). In general if your application is
simple enough you do not need to deal with events at al. Just draw your items in Evas/Edje and
everything is done automatically for you behind the scenes. When the interface changes (values updated,
Ul elements added/removed) the application will manage everything by itself.

So why do we devote a separate section on the Event loop in Ecore? For the simple reason that you have
some capabilities not easily found in other toolkits. The first is that you can add manually jobs in the
event loop of the application. These will be served by Ecore in a best effort manner. This means that
they will be served eventually by the application but you cannot predict when exactly.

The second capability (which is more interesting) is that you are able to decide what your program does
when idle. That is, you can specify a callback function for situations where your application waits for 1/
O or user input. The callback function will be run using whatever CPU percentage is available to the ap-
plication. Taking this idea a bit further, Ecore additionally allows to define what happens when the ap-
plication enters and exits the idle state. In result, you can program a really complex EFL application
without using any threads at all and delegate all processing into "idler" functions. This gives EFL pro-
grammer great flexibility.

If you still believe that threads are essential, you might not know that your X-Server is a single user-
level process (no ties with the kernel OS) which handles all on screen drawing via Events. If awhole im-
plementation of the X architecture is possible with events then certainly your application can refrain
from using threads too.

Closing this section, we need to note that if you need to run a function at a specific interval during run-
time you are always free to use the traditional timers which are offered by Ecore.
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With the Ecore library we have concluded the EFL tour. You should have a fairly good idea of the cap-
abilities of the EFL libraries by now. Y ou may have begun to imagine how you should use them in your
next project! If some implementation details escape you, do not worry. This was exactly the purpose of
this document. Rather than confusing you with low level stuff and lengthy code listings of all the details
we have attempted to give you a gentle introduction into the general concepts surrounding the most im-
portant of EFL libraries.

The rest of the EFL libraries

At this point you may wonder why we stopped at Ecore and did not continue with the rest of the EFL
libraries. Eet and Embryo are mentioned several times in the text so it is natural to expect a separate
chapter on each one them. Why stop now?

We think that it is better to just focus on Evas/Edje/Ecore only. There are three reasons for this decision.
First of all, a lot of programmers who come in contact with EFL are confused by the exact nature of
each library since all of them start with "E". While reading the documentation they forget which library
does what and whether it is important (essential) for a program or not. The fact that most EFL applica-
tions also start with the letter "E" makes things even worse. It is easy to lose track of things with all the
"E" names around you. By focusing on only 3 libraries we think it is easy for you to understand quickly
what EFL is al about. You can instantly decide what is important and what is not and if you need this
particular library for your project or not. While both Eet and Embryo are important EFL libraries, it
should be clear that your first programs do not need to use them in order to do something useful. After
al, Eet is hidden behind the Edje themes and Embryo scripts are rather advanced and in away litter the
clean-cut Edje themefiles.

The second reason is that Evas and Edje are the libraries which are really groundbreaking. These are the
libraries that provide you with new capabilities that you have hardly seen before. We could spend a lot
of time talking about how Eet stores its data in an architecture independent form or how Epsilon/Epeg
create thumbnails, but you would probably shake your head and think "I have seen thisin library xyz be-
fore". But can you say the same for Evas or even Edje? Ecore is presented in this document because it is
the glue library of EFL and it will save you alot of codeif you use the facilitiesit offers.

Finally remember that all EFL libraries are under heavy development. Several libraries have changed
purposes/APl/design over time. Some have even been declared obsolete. So instead of giving you a de-
scription of libraries that might not even be released eventually, we focus only on Evas/Edje/Ecore.
These libraries have existed for a long time, they are stable, well documented and tested. They will al-
most certainly be a part of the EFL libraries when released. Several smaller EFL libraries come and go
(inthe form or ideas or partial implementations) but these 3 will always be there for you to play with.

Get involved

When you start using the EFL for your projects, do not forget that you can also help develop the libraries
themselves. EFL, the Enlightenment window manager and assorted applications are offered under an
open source licence.

If you are a programmer with heavy C skills you are most welcome to send patches for EFL code or
even become a regular developer. Subscribe to the Enlightenment development list, see what are the
problems at hand and decide where your want to help. Y ou need of course to use the latest code avail-
able (offered viaCVS) in order to be able to keep up with the ever changing EFL code base.

If you are an artist instead (a guru in Gimp maybe) you will be happy to learn that EFL is all about eye
candy. Browse through the pages for Themes/backgrounds/modules/splash screens and see what other
users have aready submitted. Then either modify an existing theme to your needs or even better create
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you own from scratch. You will soon find that EFL is THE platform that you can showcase how good
artist you are (second only to OpenGL/textures/gaming engines). Severa of the EFL programmers actu-
ally consider themselves more as an artist than you would think.

You can also help with documentation. Once you start using EFL for your themes/programs you will
certainly discover some tricks/concepts/methods/functions which lack good documentation. Do not hes-
itate to write about your discoveries. The document that you are reading at the moment may for example
be inadequate in some areas in your opinion. If you think that you can improve it in any way contact its
author and show your interest!

Finally if you are just a (mortal) user do not despair! You can help too. Download the snapshots from
freedesktop.org (or if you feel lucky directly from CVS) and perform some bug hunting. Programmers
can only test a small set of functionality and sometimes miss some test cases. They never know what
users will actually try to do with their software!. If you submit a bug make sure that you give a thorough
description (all error messages, gdb backtrace e.t.c.). Thereis also a separate mailing list just for users (it
also serves the Enlightenment version 16 users.

Resources

Rather that including links inside that main text of this document, we have decided to gather al re-
sources in one place. This makes things easier when you have already read the document once and start
searching for more information.

e The Enlightenment website [http://ww. enlightenment. or(g]

 The Enl i ght enment Team
[http://enlightennent. sourceforge. net/Miin/ The Teant ]

e E-Develop [http://ww. edevel op. org/]

* Enlight ennent Docunent ati on
[http://enlightenment. sourceforge. net/Libraries/Docunentation/]

* Enlightennent Devel opnent (mailing list)
[https://lists.sourceforge.net/lists/listinfo/enlightennment-devel]

e Enlightennent Users (mailing list)

[https://lists.sourceforge.net/lists/listinfo/enlightennent-users]
Get - E [http://wwb. get-e.org/]

Freedeskt op EFL snapshots [http://enlightennment.freedesktop.org/]
The Elive CD [http://ww. elivecd.org/]

EFL user guide [http://wwb. get-e. org/ EFL_User _CGui de/ Engl i sh/]
KDE [ http://ww. kde. org/]

Qr at Trolltech [http://ww.trolltech. com products/qt]

GNOMVE [ http://ww. ghome. org/ ]

The GITK+ tool kit [http://ww. gtk.org/]

Bl ender 3D (3D Animation) [http://ww. bl ender.org/]

Synfig 2D (Vector Animation) [http://ww. synfig.cont]

The G np (I nage Manipul ation) [http://ww. gi np.org/]

I nkscape (vector drawi ng) [http://ww.inkscape.org/]

Feh I mage Viewer [http://linuxbrit.co.uk/feh/]
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