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Introduction

In this tutorial you will get to know some of the basics of development for mobile phones using C++,
based orSymbian OS arttie 50 platform. Instead of long, theoretical expldioas, a more

practical approach is used.

First, you will learn how to create your own mobile project. Then, you will add the prewritten game
logicofasmallArkanoid A { S 31 YS OFffSR daz2lLI2ARé®d ¢KAA LINRODAF
important parts of development for Symbian OS, including the following:

- Defining and using menus

- Handling and displaying text

- Loading and showing imagégector graphics)

- Handling screen layout changes

- Writing and reading data to/from files

- Using a timer for periodievents

- Foreground / background handling

- Dynamic menus

- ...and many smaller, but equally important topics.
You will see the results of your actions right away. Whenever a speciality of Symbian OS comes into

sight (like memory handling), a short explanatwili give you a brief overview of why it is this way
and how to work with it.

Of courseduring this tutorial, we will only scratch the surface of all those tq@sseach of them
would easily fill an own tutorial of this size. But this tutorial wilegieu a basic understanding of
how development for mobile phones using C++ works, and is a good starting point for your own
projects.

I hope that you have fun working your way through the tutorial, and that you will get a nice game out
of it!

- Andreas Jdk

Document version: 2.1, April 19", 2009
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Preparations
Download the following components:

o ActivePerl5.6.1.638 needed by the Symbian toohain to compile your project.
Warning:do not choose the 5.8/5.10.xrelease, as this th8ymbian O®ol chain is not fully
compatible tothe newer versions of PérYou will not noticet for most projects, but for
examplecompiling help files does not work with ActivePerl 5310. If you are using Windows
Vista, install ActivePerl as Administrataorset the installation to run with Administrator rights
from the installer file properties!
g

. S60SDKthis tutorial uses the0 3% Edition,MRto provide the best compatibility tall
currently available S60 devicesdditionally, you might want to install the S68 Bdition, FP2
SDK, as the emulator has been optimized andas lzetter to work with.

g
o Carbide.c++you should use at least Carbide.c++10this tutorial.

g

Install the components in the order listed aboveil Qa4 NB O2YYSYRSR (3thé SiG GKS
default settings into their default location.

Warning: you have to keep the SDK installation and your projects on the same Adadionally,
the path should not contain any special letters as well as blanks! Network drives can also be
LIN2EOEf SYFGAODP ¢KSNBETF2NBIZ AlQadiveSad AT @2dz Ayadl ff

Choice of the IDE

The build tools of SymbiagbSare actually based on the commanddiand would work without any

IDE. However, development is more comfortable if you use one. There are several choices, each with
advantages and disadvantades

v

Carbide —

£ ufFree oMature IDE, very ufast and efficient
@ | uSood integration good C++ support IDE

5 of tool chain oRather expensive uBut: discontinued
S | aMany helpful oMedium for Symbian OS
O development

wizards available

wC++ support of
Eclipse is still not
perfect

integration of tool
chain (Carbide.vs)

Microsoft Visual Studi

Metrowerks CodeWarrion?

TKS 0Sad FyR NBO2YYSYRSR gt@& Aa (2 dzasS b21AlQa /
Please noteThe list above is based on persoegperience

L All products are trademarks of their respective owners.
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Carbide.c++ Software Updates
To update Carbide.c++ to the latest version, go to lgefpoftware Updateg Find and Install...
FSIGdz2NBa G2

b2¢g asSt SOl

‘ ¢ Tnstall

Feature Updates

have installed.

(® search for new features to install

the search.

Choose the way you want to search for features to install

(O Search for updates of the currently installed features
Select this option if you want to search for updates of the features you already

Select this option if you want to install new features from existing or new update
sites. Some sites may already be available. You can add new update site URLS to

i2 a{SFHNDOK F2NJ ySs

®

Fig.1- Updating Carbide.c++

g% Update sites to visit . |
- =D Select update sites to visit while looking for new features. &z
D)‘“
<
\p)f Sites to indude in search: {
9 Corce.c+ Update Ste
[ il Edipse Modeing Framework jies (EMFT) Updates
[ ¥l Ganymede Discovery Site New Local Site...
[ 9l Graphical Editing Framework (GEF) Update Site
[ 9lModel Development Tools (MDT) Updates
[] Sl The Edipse Project Updates
[ SflxML Schema Definition (XSD) Updates
Ignore features not applicable to this environment
Automatically select mirrors
l Dext > | Cancel

AY

a

l'a YSYGA2ySR Ay GKS KSt LI 2F / I ND AugdatesOrbribtBe A (0 Qa
Carbide.c++ update siteUpdating any other components might overwrite changes that the Carbide
team had to do to Eclipse or the Cpllig-in for C++ development.

For normal, norSymbian OS related C++ development, you should download and install a normal

copy of Eclipse with the CEplug-in from

are not applicable to Symbian OS C++ development have been disabled.

S60 and UIQ

The Symbian Operating System is the base of every S60 ardthsd@ phondFig.2). It is specialized
on mobility and therefore provides basic functionality that exceeds typical operating systems in

, as some features of the CDT plaghat

various areas. For example, telephony, connection management and messaging are directly

integrated to the OS.

. Application suites

-
r

. Ul'implementation

Ul framework
Symbian OS

HW adaption

. Hardware

Fig.2 - Basic architecture of Symbian OS and the Ul

bagD

MOAP

Bp

L
S60

=38

S60 and UIQ are user interface platforms that build on Symbian OS. Basically, they add the Ul to the
phonesc however, each of them also provides specific APIs to extend the functionality of the

operating gstem.

© 2004 ¢ 2009 Andreas Jakl, FH Hagenbelu

Pager/77

l.j

[

NE


http://www.eclipse.org/

Symbian OS Workshop

Mopoid
Westminster Abbey
F S8 : ﬁ (
|
S60 platform UlQ platform
Nokia N95 8GB Sony Ericsson P1i

S60 is developed by Nokia and licensed by several other phone manufacturers, including Samsung
and LG. It has traditionally been specialized on interaction througtvaygoystickfwo softkeys, a
keypad and several other strictly defined buttons. This has the advantage that usually no porting is
required between different S60 devices. Starting with SB&8ition,touch screensre supported as
well, but with a very well implementecompatibility layer, meaning thabost non-touch screen
applications should work otouch screerdevices without problems.

UlQis/wasowned by Sony Ericsson and Motoralad is now discontinuedts structurehadbeen
completely redesigned for theurrert 3.x release, allowing development of both touch screen and
non-touch screen devices. Several new Ul paradigms enable to easily write for any device, with
optional specific adaptations depending on the actual platform of the phone.

MOAP is used in the Japese market and used by several device manufacturers. In contrast to S60
and UIQ, it is a closed platform, meaning that the user is not allowed to install native applications on
his phone. Therefore, it is not covered in more detail in this workshbjsplatform will be

integrated into S60 as well.

In the past, both S60 and UIQ have been tightly based on Ul base classes provided by Symbian OS.

This allowed easy development for both platforms with minimum porting effort. The current versions
integrated s@eral own Ul concepts, essentially requiring you to rewdtge parts othe Ul for both
platforms.However,@ 020K {cn YR !Lv akKIFINB GKS aryYS ol aic
exactly the same application engine for both platforms, though.
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Symbian Foundation

Recently, Nokia has purchased Symbian Ltd., announcing a unified Ul platform based on S60 but
integrating technology from UIQ and MOAP. This means that UIQ and MOAP are/will be
discontinued. Symbian OS itself will turn open source tghotine new Symbian Foundation, an
individual and free entity not owned by Nokia. Ul development based on Symbian OS will be based
on Qt for S60 in the miterm. This framework is developed by Qt Software, a company that was also
recently bought by Nokia.®is a crosslatform application development framework based on C++
that allows using the same source code to target Windows, Mac OS, Linux/Unix, several embedded
operating systems and Symbian OS.

Choice of the SDK

Symbian OS 9 introduced many new consdp.g. Platform Security). This resulted in a binary break,
meaning that an application compiled fan SDK based @ymbian OS S did not work without

being adapted to the new releaséhe Ul platformghat are based on Symbian OSSB(3™ Edition

and UIQ 3.x) have also bemther heavilyadapted;especially Ul@as beemearly rewritten for its
version 3xrelease.

Starting with version 3 of the Ul platforms (based on Symbian OS 9+), compatibility is maintained
again. There are of courseveral smaller new releases, which contain several improvements and are
usually also based on newer versions of Symbian OS (9.2, 9Thes& new releases are called

Feature Packs for S6€e€Fig.3; e.g., S60"3Edition, Feature Pack 2), whereas UIQ simply increases
the minor version number (e.g., UIQ 3.3).

If you want to reach the broadest audience with your applications, you should always use the basic
SDKc currently this is the S60%Edition, Maintenance Release (MBDK or the UIQ 38DK.

Onlyuse later SDKigyou need special features that have been introduceligmer versions of the
SDKs (e.gdvanced location based servicesSB0 or SVGupport n UIQ).Of course, you will be

unable to run an application built with UIQ 3.1 that uses vector graphics on a device that is running
on UIQ 3.0.

2 Qt Software:
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Symbian OS 9

Some Total
migration binary
needed break

Compatibility

Fp2 FPn
Compatibility FP1

FP3
Fpa) FP2

Compatibility

S60 2" Edition S60 3 Edition

Compatibility
promise

FPn

S60 5th Edition

$60 15t Edition |

Fig.3- S60 Overview

No 4™ Edition: Unlucky
number in Asia

Nevertheless, it might be useful if you install a newer SDK as well, as the emulators naturally get
better with each new releasee.g. network connectionare much more reliablen the S60 9

Edition FPZmulatorthan in 3 Edition, MR Just remember t@egularly test your application in the
base SDK as walhd to compile your phone release version for the base. SDK
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Creating a new project
Start Carbide.c++. Make sure that the workspace is on the same drive as the @iol €hoice is
usuallyc:\ Symbian \ dev\ ¢ in case you installed the SDKs on dive)! The workspace location (and
with that the project location) must not contain blanks or any other special characters.

Create a new project using FdeNewg t N2 2SOl ® D ®

| K22&4S8S GKS AT "BROPTFDANL ONBRI A YPB (R 2 ¢(Bigdh (0 K

9 y (i \dopblti &1 |

a

- .|: Hew Symbian 05 C++ Project

Select a type of project 2

Choose a templats
C Ermpty Project for Symbian ad
(= 560 3rd Edition

fesedl TrdFuture Ed, GUI Application

3rd-Future Ed. GUI Application with L1 Designer
& Open C HelloWorld application

SE0 application for uze with the Ul designer targeting the SE0 Zrd-Future Edition
Platforms. Scalable Ul (multiple screen sizez and SYG icong) is supported

Filter templates based on enabled SDKs

Fig.4 - Choosing the project wizard

includes othepreg NR G G Sy FTAfSa GKIG 68
the directory of the project is on the same drive as the SDK and does not contain blanks or any other

special characters.

1€ Mew 3rd-Future Ed. GUI Application with UlDesis 3~ | (9%

New Symbian 0S C+ + Project L

- .-.I'_<
Create a new Symbian 05 C++ project fg ;

Project name: | Mopoid

Use default location

C:/Sumbian/dev/Maopoid

F Y R

gAtt

aStSod G2
I
|

L

0 KS tINRiiisportant(fyid.5) I8you choose a different name, some

Ay Of dzRS

Fig.5 - Make sure the project name is "Mopoid" and check the location once again.

In the next step, you have to choose the SDKs that you want to build this projéseéstig.6).
Make sure that the build configurations fe60_3rd_MR are activated. You cagland should!)
additionally selechewer SDKs.
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Fig.6 - SDK selection. S60 3rd Edition, MR should be used.

Mopoid

¢ Hew 3rd-Future Ed. GUI Application with UDe: 2 = O (X

Symbian 0S SDKs

' i \).I'_-
Select the build configurations for this project. i g

- [m] 5603
i [w] Emulator Debug fwINSCw) [SE0_3rd_MR]
-[[] Phone Debug [4RkYS] [SE0_3rd_MR]

[[] Phane Release [ARMYE) [SE0_3rd_MR]

. ~[¥] Phone Debug [GCCE] [560_3d_MR)

- [¥] Phone Release [GCCE] [SE0_3rd_MR]

- [] SE0_Bth_Alpha

+-[W] 560_3rd_FP2

Filter SDK.s based on selected template

For the phone releases, you will asly see two optiong ARMV5and GCCE These choices affect the
compiler that is used to build the projedt.you install an SDCE& (embedded version of the open
source GC€ompiler) will automatically be installed as well.

TheARMVsoption can be used you have a license of theRM RealVieweompiler. As this compiler is
highly optimized for the ARM microcontrollers in current Symbian OS phones, the code is a few
percent smaller and faster. Unfortunately, the compiler is rather expensive. As yawtailbtice the
differencefor standard projectsthe Gccecompiler is usually sufficient fofparty developers.

B

R
YSS
{ ¢ n Q-definetNdBsigns.

2dz Oy 1SSLJ G4KS RSTFI dzf
Sarday F2N GKS

GBI £ dzS &c justyhaké U that $oli § LI 3 &
oFla®taiKS FTHENE ALY DONRIEGWE SHa @2 dz
S LI ( K Sused igteffadévariant, as we will use our own low level graphics instead of one of

CKS G/ 2y il Ay S Niepsuggests tefaltt vatudslib@téyou eameept as well. Even
dzaS 2yS GASsS A

0K2dza2K 2dzNJ | LILX AOF GA2Y GAff
support enabledin order to make the application easier to extend later on

Application UID

The following page of the wiza(deeFig.7) f NB I R&

1 Hew 3rd Future Ed. GUI Application with Ul Designe [ — |01 (38

Basic Settings

Basic properties of a project

W,

g’
L
J |

fpplication UID: |0« 2C4F 758

Authar: Andreas Jakl

opius, 2004-2008
Copyright natice:

@ [ <Back || Mew> [ Fiish |[ Cancel |

2yt @

Fig.7 - The UID should be in the OxErange.

Oy il Aya |

N} yR2Y ! LI

different to the screenshot, but you can keep the value that Carbide.c++ created for you.
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On Symbian OS, each application has to li@venique ID. This is important for data management,
as each application gets its own private and protected directory. Also, as a developer you can identify
and start other applications based on their UIDs.

There are different UID ranges to choose frompending ortwo options: if you want to release
your application to the public and if it requires access to restricted areas of Symbi&y@gn
Signed.

Range Purpose
0x0000000@; OXOFFFFFFF Development use (pre9)
0x1000000@; OX1FFFFFFF Legacy UID (pre9)

0x2000000@; Ox2FFFFFFF v9 protected UIDs
0xA000000C; OXAFFFFFFF v9 unprotected UIDs
OxE000000@ OXEFFFFFFF Development use (v9)
0xFO00000@, OXFFFFFFFF Legacy UID (pre9)

You can see that Carbide.c++ automatiogdiperated a random UID in the development range
(OxE...) for Symbian OSi8vices. As the range is large enough, it is very unlikely that you would
install two applications that use the same UID (would result in an error).

Should you want to release youpjalication, you need to get your own, worldwide unique UID from

. In case you need to access protected areas of Symbian OS (e.g.
when you want to access private data of the usee hils contact information or location), different
UID ranges have to be usedhe 0x2..-range when accessing restricted functionality, the OxA...
range for simple applications which do not need those (e.g. a Solitaire game).

You can skip the laststephyNB a Ay 3 AGCAYA&AKE Y243 2N aavyLie | OO0
directories.

Testing the project

Your workspace should look siar to the screenshoin Fig.9. Now is the time to test your project to
see if everything is comfiured correctlyFirst, make sure that the active build configuration is set to
the emulator(Fig.8). Next, NG & &  (6kutondCivldzy1)L

/-8B HB-0-4-
57 v 1 Emulator Debug CWINSCW) [SE0_Srd_MR]
2 Phone Debug (GCCE) [360_3rd_TMR] L
3 Phane Release (GCCE) [SA0_3rd_MR]
4 Emulator Debug (WINSCW) [S60_3rd_FPZ]
5 Phone Debug (GC0CE) [360_3rd_FPZ]
6 Phone Release (GCCE) [S60_3rd_FP2]

iar

Fig.8 - Select an emulator build configuration.
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¢ Carbide CIC++ - Mopoid/MopoidContainer.uidesign - Carbide .c++

Fle Edt Mavigate Search Praject Carbide Run Window Help

Oerors, O warings, Dinfos
Description +

5~ 100% | SE0 OVEA Porrait (240 % 320)
g{;\vev%v Qv&v @d =
[ Project Explorer 53 =5 ¥ = O/ [ Mopcid- application.uidesign %] MopidContainer.videsign &3 =0
= =5 Mopoid ™ Palette 3
-2 data [ Select
o b 177 Marquee
: g group (= Cantrok *
= ine
B-E s MopoidContainer B image
-G 5o el
[ application.videsign (= Editors *
[ MopoidContainer uidesign T8 Avkon Integer
~ Editor
-
(= Menu »
& MenuBar
& Menu Pane
v
(= Mise »
7 web Clent
(= Notes and Disl.. #
[ Symbian Project Mavigator 5% =0 iy Confimation Query
= [@1 filohal Woh
5 fiy & o [ef3] i
# =5 Mopoid Ambimemn Foid | | (= Status and Con. . #
<] > || @5 contesticon
= Navi Pane Image
-
+ Select
aptionstlenu
Design

[ Problems 2~ El Console = Properties ¥ Tasks “= Include Browser| ¢° Call Hierarchy| [ Type Hierarchy € Executables. 2o~ = O

v 5 45 Debug | (20 Cartie /T |

5= Outine &2 =0
= [ MopoidContaineriew : Avkon View
285 statusPane : Status Pare
5 till - Title
Lg% cortralPane : Contiol Pane
5] MopaidContainer : Basic Container (CCoeCortrol
B optionshenu : Meru Bar

< R

Fig.9 - This is what your workspace should look like.

& ¢ Hew Launch Configuration Wizard

Exzecutable Selection

Select the executable to launch

Executable to launch:
Mopoid. exe

Location:

C:ASymbian\SE0devices\SB0_3rd_FP2_SDK\epoci2ireleasewINSCwiIDEB Maopoid. exe

[ Specify device or emulator path of executable to launch

l Next > I l Finish

H Cancel ]

Fig.10- Choose whether you want to autostart/close the emulator.

Upon the first launch, Carbide.c++ 1.8ahd later versionsyill ask you which executable you want
to launch(Fig.10). If you choos@opoid.exe , the application will be launched instantly in the
emulator. Additionally, the emulator will close once you exit your application.

If you choose to launch themulator , you have to navigate yourself to the applicaticon in the
menu and launch it. This might sound more difficult, but it has some advantages. For small changes
in source codgyoucan leave the emulator running, recompéadrestart the application in the

emulatorg therefore savinghe timetoloadK S SYdzf F G2 NJ | AL Ay d | f§
that are printed when you exit the application easier, as the emulator will not shut down instantly

after you exitMopoidin the emulator.

© 2004 ¢ 2009 Andreas Jakl, FH Hagenbe'q
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If everything works well, the emulator will show up after some titgpecially the first start of the
emulator can take some timgip to several minutes)Any successive starts will be a lot faster as
Windows will cache most of the emulator DLLs. It mai&o help to deactivate the resistant virus

scanner. Later SDKs (e.g. SBE&A., FP2) have been furtheptimized and have a faster stanp
time.

Your own application will be locatedi G KS 06 2 (i (i 2 Y -foRliéF, sainoSdovinlugiri the £ f | § d ¢
virtual joystick or thesursor keys to select itf you are not using one of the S60 touch screen SDKs,
remember to use the virtual device keys instead of clicking with the mouse on the screen.

If youchose to launch the emulator and not the executable digeand if you therdon't want to

navigate to your applicatioavery time you test your game, seleciritthe meny press the left

az2FTa1Se 6ahLIiAz2yas s OKdefaul Bghliphted MidhépostiofiiRther 2 S A G
centre. It will stay there egn if you close the emulator and start it again.

When you start theMopoid-application,the main pane of your application will be emig.11). In
the following steps we will adapthe applicationto our needs.

S 11560 3rd Edition, For C++, MR - winscw udeb:

Fle Tooks Help

(=) Double Resolution Portrait 352x416 + bottom S.K. { =) \
— NOKIA == @
N95

( MopoidContainer - ® I
) Result 99/100 ' & Status Pane
L Man
[he Eiffel Towe .
v 4 “’:- 4 A
FJ|7| Details
ull SCI fBjan route to .

Result navigate to I Main Pane
Refine Send location
View Save location
Help Go to web address
ielect tance , . Control Pane

Options Exit

—J bl
=@ =

B N\

& 1ao || 2anc 3 def

& 4 ghi 5 jki 6 mno

I~ 7 pars 8wy 9wxz

=]

. L o

Fig.11¢ Your Game and the S60 Ul.
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Troubleshooting

If you get an error message similar to the one sedrignl0, you did not place your workspace /
project on the same drive as the Symbian OS SDK (usudllyyou have been warned. Delete the
project and start again.

***Generating makefiles.

bldmake.bat bldfiles WINSCW UDEB

WARNING: EPOCROOT does not specify an existing directory

BLDMAKE ERROR: Directory "\Symbian\9.1\S60_3rd_MR\EPOC32\" does not exist

Total Time: 0 sec

===Build Command = build WINSCW UDEB -v===
Console Properties Include Brov Exec error:Launching failed***build returned with exit value = -1
***Stopping. Check the Problems view or Console output for errors.

2 errors, 1 waming, 0 infos

Description ~ -1
= & Errors (2 items)
@ BLDMAKE ERROR: Directory "Symbian3.14560_3rd_MRA\EPOC32Y" does not exist HelloWorld Unknown
@ Build returned with exit value = -1 HelloWorld Unknown
= & Warnings (1 item)
& WARNING: EPOCROOT does not specify an existing directory Hello\World Unknown

Fig.12 ¢ Did you really place the project on the same drive as the SDK?
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Defining the menu

The first part we will work on is the menu. A commercial game should not use the standard OS menu,
but instead design its own graphical content that fits to the rest of the game style. For a smaller
game, the default S60 menu is fineptigh.

By default, theviopoidContainer.uidesign document should be open in Carbide.C++. In case it
AayQiz e2dz Oy FTAYR Al A ProjécKEplon® & theUTReidRS NI 2 F & 2 d
folder of theSymbian Project Navigator

Type here

Options Exit

Dptions[:?nu

Fig.13 ¢ Opening the menu in the Ul designer.

Click on theoptionsMenié-item below the Ul design to reveal the me(kig.13). As you can see,
you smply need to click on the empty menu item and start typing the text that should appear. Add

three menu items:

1. Start new game
2. About
3. Exit

Make sure that you type the names in exactly as listed here, as we will copy some source code into

the project lateroni K & gAff NBFSNBYyOS (Kz2asS AdGSvyaod 1faz2sz A
@€2dz FNB FAYAAKSR YR R2y Qi RStS0GS 2N Y20S FyeildKAa
source code. The final menu design should look like this:

Start new game
About
Exit

Type here

Options Exit

Fig.14 ¢ Add these items to the menu.

b2gs tSiQa OKIFy3dIS GKS LINPLISNIASAE 2F a2ySsS 2F GKS
the application. Symbian OS already has somedpfaned command IDs that can be used in
standard situations.
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Click on thel(Exi€ menu item go to theBehaviorgroupof the Propertiesvindow and change the
command ido EAknCmdExit (available in the droflown list seeFig.15). This command will also be
sent to your application if the operating system wants to shut it down, for example when the phone
does not have enough memory left. Therefore it is required that every application always responds
to this event and instantly shs the application down.

LT @2dz GNB @2dzNJ 3+YS y243 @2dz oAff &SN tdstiag
the game in the future, always quit your application using the exit command and don't just close the
emulator. The reason is théhe environment of the emulator will automatically do a memory check
and inform you if you have a memory leak. If you just shut down the emulator, you will maybe
discover it many hours later, making it a lot more difficult to find the reason.

{21 Problernz | Bl Console 2 Propatiss &2

Property Walle
= Appearance
ket Lo Enit
=1 Behavwior
carmmand id 1=EAknCmdE =it
=1 Deszign
namme LA exitMenultemn

Fig.15¢ Change the command of the Exit menu item to the hefined systerawide exit command.

As a final small step to make your application look prettier, change the tile of the view from
MopoidContainer  t0 Mopoid . Just doubleclick on he title to edit it.Looks better that way.

E E Mopoid

Fig.16 ¢ The new title looks a lot better than before!
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Displaying an About Box

The next step will require our first own line of code. The task is to display an about note when the
userchooses this menu item. Again, the Ul designer can handgging the Ul resources plus the
sourcecode for us, we just have to combine the selected menu item event with the about box
display method.

First, add the note dialog to the Ul design. ChooseStamdard Notdrom the Notes and Dialogs
category and click anywhere inside the main pane to add the note to the prsjeeFig.17).

=+ Naotes and Dialogs Ld
u@fv Confirmation Query
Global Mote
(B List Multiple Cuery Dialog
=]} List Single Query Dialog
gt = hulti-lp Data. Query
[ MultiHine Data Query

7 . WL} Singledine Data Query
Options Exit fifie Standard Mote

| | 22 Wit Dialag

L= Status and Control
=~ Standard Note

Class name:  CAknResourceMoteDislog
optionshenu

= Reszource AVEON_NOTE
Fig.17¢¢ KS a{ GFyRIFINR b2iS¢ @Attt aSNBS a 2dzNJ I o2 d:

Before you save the Ul design (and therefore commit the changes to the source code), you should
adaptthe properties of the note to suit the needs of the about bBist, diange the type to

information. According to the Ul style guideformationis not the right type of note for displaying

Fo2dzi AYTFT2NXIOGA2Y S | & KA DmatikreabdsutRn wigkpediddt t & 06 S dza
AAl0dzr A2y Rdz2NAYy3I GKS dzal 3S 2F (KS RS@OAOS¢ o . dzi

Next, enter the text that the about box should display and change the name of the design to
something meaningful likeoteAbout . This makes it easier to recognize this Ul eletie the
generated source code (s&eg.18).

Fropery Yalue
o Appearance
type Sinfarmation| v
- Data
tet “& mopoid w2, 00nDeveloped byinkdopius
= Design
narme & nateAbout

Fig.18 ¢ Adapt the properties of the abouhote.

b2g AGQa GAYS (2 O02yySOiG i K&ptivhSMedz syntol Bekdthd 6 2 dzi Y
Ul design to open the meragain Fig.19). Next, rightclick on thedAbout item and choos@éHandle

Wa St SO & hQcomeRtdngni(Fig.20). Carbide.c+will ask you if you want to savthe Ul

designg confirm this query and you will be taken to a new, automatically generated method.
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200
ioie
Dptions@enu notedbout

Fig.19¢ Reopen the menu...

Start new game
|Ab0ut bl Tuna here
— <2 Undo Set name Property
Exit Reda
Typehe e pown
; Move Lip
OptIOI'IS Handle 'selected' Event

Cut

Fig.20c®d® Ay 2NRSNJ G2 KFIyRtS GKS aasSt SOGSRe S@Syi

Near this methodHandleAboutMenultemSelectedL () ), you should also see a method that will

display the about note. If you renamed the noteri@eAbout , the method name should be

RunNoteAbou tL() . If you did not rename the note dialog or if you saved the Ul design already before
changing the properties, the name of the method might be different (eugNote1L() ). Anyway all

that you have to do is to call trRunNoteAboutL()  (or similar)method in
CMopoidContainerView::HandleAboutMenultemSelectedL()

/**
* Handle the selected event.
* @param aCommand the command id invoked
* @return ETrue if the command was handled, EFalse if not
*/
TBool CMopoidContainerView::HandleAboutMenultemSelectedL ( Tint /*aCommand*/ )

RunNoteAboutL ();
return ETrue ;

}

Running the application in the emulator now should alrelsdd to the expected behaviogrthe
about note is displayed when you select the métem (seeFig.21).

mopoid v2.00 -:
Developed by: %
Mopius

Fig.21 ¢ Our aboutdialog in action.
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Leaves
But let's take a closer look at wihyany of those methode(g.HandleAboutMenultemSelectedL() ,
RunNoteAboutL() ) havel G NIL& f Ay 3 &

lyLtéa Aa FLIWSYRSR (G2 GKS yIYS 2? | %2%§2§ G2 AYRAC(
Gl €SI @S Oy 200dzN®» ! S @S Aa Iy h{ @SN
know from Javamodern C+6r most other programming languages

//;/,

What could cause a leave in our case? Take a closer look at the }"

RunNoteAboutL() methodc¢ it can leave in several different places. Right in the first line, an object is
allocated. Mobile devices have rather limited2edzZNO S & O2 YLI NBR G2 (2Rl &Qa R
very well be the case that the device is out of memory and your object allocationTtad&Leave)

parameter after thenew keyword automatically checks if memory allocation was successful and
throwsale®S AT Al 61 & y20d hiKSNBAASET @2dz2QR KI @S G2
object you allocated, would have been quite cumbersome.

/**
* Show the popup note for noteAbout
* @param aOverrideText optional override text
*/
void CMopoidContainerView::RunNoteAboutL ( const TDesC*aOverrideText)
{

CAknInformationNote ~ * note = new ( ELeave ) CAkninformationNote 0;
if (aOverrideText == NULL )

{

HBuUfC* noteText = StringLoader::LoadLC(R_MOPOID_CONTAINER_NOTE_ABOUT)
note - >ExecuteLD ( *noteText );

CleanupStack :: PopAndDestroy ( noteText);

}

else

{

note - >ExecuteLD (*aOverrideText);

}

}

Other cases where a leagan be thrown are the allocation of the text string that will be displayed
inside of the note or the execution of the note dialog.

As the leaves are not caugtiirectly (in Symbian OS, this is done witliraPstatement), an error is

passed up in the cadtack until arRAPis encountered. To make the possibility of a leave visible to

0KS RSGSE2LISNE Al Aa | adl yRIENR G0OZNKBS SYR2 2 TA i K{S&
name.

To sum it up, the methothat displays our about message leaves if @bugh memory is available.

As there is narAPin neither of the two method®unNoteAboutL() and

HandleAboutMenultemSelectedL() , both have an trailing L in their name to indicate that a leave can
be directly caused by this method or by a method furthewdan the callstack, whichhasnot been
handledso far.

ladz-ftex AdQa y2d NBIdZANBR (KI G 2thedeleitvisyhByf S S @JSNE
will go up to the Ul framework, which will automatically display an error message.
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Getting the application on the mobile phone!

Normally the emulator works really well. But you might still get into situations wtrene are

ALISOATAO A&dadsSa GKFG @2dz OFyy2id RSo6dza3 2y GKS Syd
your applications on the phonfeom time to time.

To tell the IDE that you want to build for the devichange the active build configuration to a phone
release configuration foeccHunless you own an ARM compiler, as discussed befmegFig.22.

X-B- HF-0-Q- S X
o 1 Emulator Debug MWINSCW) [SE0_3rd_MR] P'
2 Phone Debug (GCCE) [S60_3rd_MR]
W 3 Phuneiﬁlease (GCCE) [S60_3rd_MR] i
4 EmulatdtDebug (WINSCW [dummy_ID] L.

Fig.22 ¢ Switch to the build configuration for the phone.

Next, choose to build the current configuration. This will automatically compile the project using the
Gccecompiler and create the installation packaga file calledviopoid.sisx  that can be found in
C:\ Symbian \ dev\ Mopoid \ sis \ Mopoid.sisx . Transfer this file to your phone to instal(lfig.23).

* Mame &
= 1) dev s I:'E":kl-!II'_rE-;|isI:raI:iu:un.><m|
# ) .mekadata :DF'D!:-F'.k';I
=l |2 Mopoid -%:: eacldis
) data “ui Mopoid, sisx
) gfx
) group
6%7 ® - - Q ) inc
i) sis
ar |Build 'Phone Release {(GCCE) & =rc

Fig.23 ¢ Build the application and send the .sidite to the phone.

You can either do this through the PC Suite that came with your phone, or send the file to the phone
via Bluetooth or IrDA (if avatble) by rightOf A O1 Ay 3 2y (KS. Fdb BZ2 6K SFRIA @&
more information on installing a file, please refer to the manual that came with your phone.

.SIS Versus .Sisx

Two installation files have been created, but you can only instalkiéx -variant to your phone.

The difference between both is that the .sis has not been signed with a certificate. Current S60

phones do no longer allow installation of unsigned applicatitingu still try to install it, you will get

the errormessagé / SNI A FAOF GS SNNRBNY [/ #SgdFig.2i GKS | LI A O i
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Certificate error.
Contact the
application supplier.

Fig.24 ¢ Installing unsigned applications does not work.

The.sisx is a selsigned versionOf course, this also does not imply the highest possible security

level. Especially operatdocked phones are therefore often configured in a way that does not allow
installationofsel A Ay SR | LI AOF GA2yad Ly (KAa Omesshge €2dz ¢
as when you try to install an unsigned application.

To change this behaviour, start the Application Manager, open its settings and change the Software
installation setting frondSigned onlyto GAll€ (Fig.25). Now, irstallation should work fine.

U‘lq Settings

Software installation

OSigned only

Fig.25 ¢ Configure your phone to allow installation of se#igned applications.

Creating a Build Configuration

In case you imported a project or added a build configuration later on, you might not have the
configuration to create thesis -file defined.In this case, the project will have been compiled, but
you will not get asisx -file into the output directory.

Tocreatea new SIS builder configuratioright-click on the project and go to the project properties.

In the dialog, go to the Carbide.c++ category and choose Carbide Build Configurations. Check once
FAFAy GKEG GKS +FOGA @GS &3y ¢ bddfflkaibi faryhe 3683 (1 KS at K2y
Editon, MR{ 5Y® LT (GKSNB A& V ab lyiNBawe\td ceatd iymadu&lls & { L{ . dzA

Click om¥AdcE to bring up thedSIS Propertiésdialog. Configure the SIS creation as shown in the
screenshoin Fig.26.
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t SIS Properties =3
SIS File Creation Options
PKG File sisiMopoidpky || [Browse..|

Output File Marme: |
|

Content Search Location:

| IEIerse...]

Signing Optians

O Don't sign sis file

@ Self sign sis file

O Sign sis file with cerificate/key pair

Signed SIS File Name: |

Fassward: |

Additional Options: |

[ ]
]

K

I

Cancel ]

Fig.26 ¢ Specify that Carbide.c++ should automatically ssjn Mopoid for the phone release.

There should now be a new SIS buildenfiguration in the lis{Fig.27).

¢ Properties for Mopoid B o
type filter text Carbide Build Configurations
- Resource e Con
Builders ctive Configuration
Configuration: | Phone Release (GCCE] [S60_3rd_MR] ~| [Manage...

CfC++ General

= Carbide o+
Carbide Build Configu
- Carbide CodeScanne

SIS Builder | Environment | Arguments | Paths and Symhols

~ Carbide Macro Setting En. Unsigned SIS file
i i~ Carhide Praject Settin Mopoid.sis

- Carbide Rom Build Se
- Project References
- Refactaring History
' Run/Debug Settings

Signed SIS file
Mopoid.sisx

®

Fig.27 ¢ Overview of the current phone release build configuration.
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If everything works fine, don't fget to switch back to themulatorbuild configuration when you
continue development!
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Adding the game engine to your project

Developing a whole game takes a lot of time, and in this tutorial we want to explore the basics of
development for Symbian OS, instead of using a lot of tim@date gameoutines. Because of this,
we will import some prewritten files into our project ad then add several important and interesting
features.

Please noteit is possible to create a game with a more beautiful object oriented structure. However,
the provided files were written in a way to make it easy to understand the Symbian OS related
problems, and not to provide a perfectly structured program.

Many of the steps below will be important when you develop your own project. You will also most
likely want to add graphic and sound files, add existing source files and so on.

Unzipping the file
CbseCarbide.c+t0 make sure it does not interfere.

Unzip the fileMopoid.Update.zip ~ to your C:\ Symbian \ dev\ directory. Make sure that you keep the
directory structure of the archive! Overwrite all files. If there is no warning that files are overwritten,
you didn't extract it to the right directory.

Adding the source files to your project

Next, you have to tell the IDE that you waatuse the new source files for your project. Open the
Mopoid.mmp -file in the groupfolder of the project. This is the projedefinition file that defines the
options that are used for compiling your project.

Switch to thedSourcesé-tab and make sure that all files in the -directory are ticked; select only
the .cpp files in thesrc -directory, not the corresponding headétes ininc (Fig.28).

o *Mopoid.mmp &2
Sources

C/C++ sources
Selectthe C/C++files to be compiled.
=[] = inc
=[] & sis
=[] & s
L[ [¢ CommonFunciions cpp
g KeyHandler.cpp
€ MopoidappUicpp
l€ MopoidApplication.cpp
[ [é MonoidBall.con

» Missing C{C++ sources
Owerview Sources Libraries | Options | Mopoid.mrmp

Fig.28 ¢ Add the new source files to the project.

Adding additional libraries to the project definition file

Your find game will do a lot of thingsload and play soundsgectorgraphics and access files. These
functions require some libraries provided by the SDK. The only thing you haveésttodadd them to
the project.

Still in the.mmp-editor, switch to thedLibrarieg-tab. You will see that a lot of libraries have already
been included by the wizargilsome are not even needed actually, like or InetProtutil , as
neither the initial project from the Ul designer nitopoidwill access the internet.
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We just reed three additional libraries for the project:

e bitgdi.lib
¢ mediaclientaudio.lib
¢ mediaclientimage.lib

How do you find out which libraries you need? This is listed in the SDK documentasbaearch

for the class that you use and take a look at the fingt lines The screenshot iRig.29is an

example for thecMdaAudioPlayerUtility -class, which can be used to play any kind of audio on the
devicec from wav sounds b mp3andaac

C++ API Documentation oo e &

Symbian OS v9.3 » Symbian OS reference » C++ component reference
Multimedia MMF » CMdaAudioPlayerUtility

Location: MdaAudicSamplePlaver.h
Link against: mediaclientaudio.lib

class CMdaRudioPlayerUtility : public CBase, public
MMMFClientUtility;

Fig.29 ¢ Required libraries and header files are listed in the SDK documentation.
If you do not add the required libraries to the project, you will get error messageis likg.30.

Description - Resource
-1 & Errors (4 items)

@ Undefined symbol 'class CFbsBitmapDevice * CFhsBitmapDevice:Newliclass CFhsBitmap %) (*MNewl @ CFh: Mopoid

@ Undefined symbol: 'class ChdasudioPlayerUtlity * ChdasudioPlayerUtilit:: Newl(class MidasudioFlayerCs Mopoid

Fig.30¢ Error message when you do not link the right library.

LiQ& 2dai G(KS 6Fe& /bbb A&z AlG OFyQd tAyl GKS I LILX

Text in Symbian OS

Mobile phones are used globally; therefore, localization is a very important aspect for developing

mobile applications. The typical architecture of a Symbian OS application is already prepared for this.
LGQa 2yS 2F GKS NBI &2y acom&with allét 6f fildsyeken thdudh it LIN2 2 S O
RARY QU aK2g¢g | 20 2F 200A2dza FdzyOuAz2ylfAlGe&H

Text is defined in C++ resource files, in order to separate the Ul elements from source code. The

resource files can (and should) be used to define the user interfadeanexapplication information.

This has got several additional advantagésK S NX a 2 dzZNOS FAf Sa 2yt e KIF @S
- f

az 08

YySSRSR: (KS2QNB Slae G2 t20LtATS FyR Oy |
Every Symbian OS application needs to have at least one reddert®it can use as many as it
wants. Those files have an own syntax, which is understood by the resource compiler. The source
files (rss ) are compiled torsc  (compiled resources) andg -files (resource header, required so
that you can access the orination stored in the compiled resources from within the C++ source
code).
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To translate resource files for individual languages, they are simply compiled multiple times. The
application then loads the version that corresponds to the current phone larg(fatiowing a

downgrade path if this is not available in your app). The diagnefig.31 gives an overiew of how
this process works.

If using .rls-files instead of .loc,
use ris_string instead of #define

<AppName>.101 <AppName>.102 <AppName>.103
UK English French German
#define STR_hi “Hello” #define STR_hi “Salut” #define STR_hi “Hallo”

Y L L
= ant®
\i Ll
e
an®
e

<AppName>.loc
Include currently active <AppName>.r01

language UK English compiled
#ifdef LANGUAGE_O1... resource file

-

<AppName>.rss
Strings replaced with
#defines from currently
active .Ixx

<AppName>.r02
French compiled
resource file

Resource Compiler

<AppName>.r03
German compiled
resource file

Fig.31¢ The process of creating multiple localized resource files.

As you can see, the text in various languages is defined Hiles. When the resource compiler is

working on compiling all localized resource files,the FAf S A& a2 Y S (AR 20T &l 22da
includes the correct text definitions into thes -file. The supported languages of your application

are defined in themmpfile.

ForMopoidd A G Qa Sy2dzaAK (2 20A4ASAEND|IAlQaoyEHFREXK K22
your applcation flexible from the beginningA i 2dzad Aay Qd 3INBILG G2 NBGNRG
later on.

The diagranin Fig.32 gives an overview of how loading stringsrir the resource file into the C++
source code looks likénstead oftdefine s for the text, it usesis_string , which is essentially the

Al YS® Ly O2yidNI ad Mopoidithe ®xt iselfds loadeduding Kiiygledded R- A Y
class. As you can see, there are many ways to achie\sathegoalt

<AppName>.rls [ .101... (Text only!) <Program>.cpp  (C++ Source Code)

rls_string STR_Loading “Loading...” #include <stringloader.h>

rls_string STR_Caption “Hello World” #include <<AppName>.rsg>

<AppName>.rss (U1 Definition) void C<AppName>AppUi::Displaylinfo()

#include “<AppName>.rls” {

RESOURCE LOCALISABLE_APP_INFO { HBufC* buf = StringLoader::LoadLC ( )i
short_caption = STR_Caption; [...]

RESOURCE TBUF { buf = STR_Loading; } CleanupStack::PopAndDestroy(buf);

[} }

<AppName>.rsg (Generatdd by resource compiler)
hitdefine ¢ 0x66a61005
tdefife 0xb6a61006

Fig.32 ¢ Loading a localized string in your application.
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Adding additional text
lfyzald SOSNEB 3JIIYS NBIldZANBa az2vys (e&ﬁrubfon\/lbpﬁid,zyf e (2
therefore we have to define some additional text resources.

OpenMopoidContainer.l01 (o1 is for English, the container in the filename is just because these
are strings specific to the single standard view that we use).

. 2 dzQf § seé dewddlisting definitions that the Ul designer cregtedy. for the menu or the
GSEG GKIFGQ& RA A& LWeljustfave td add sorfeSnork @2 tdzhe fite & that we can
display it during the gamédt all works the same way, one example is the text that is shown in the
about box:

#define  STR_MopoidContainerView_7 " mopoid v2.00 \ nDeveloped by: \ nMopius " |

As you saw in the diagrams before, the content of the localization files is just included into the
rSa2dzNOS FTAESaAd ¢KSNBT2NBI Al Qa xyidgsiwedlgohawdtss AT ¢S
create a structure in the resource fi{®opoidContainer.rssi ) that actually saves it and makes it

accessible in the compiled version.

The structure thadoes just that is th@BUFresource. ArBUFis the Symbian OS version of a string,
generally calledescriptor More on this topic lateg for now, just take a look at the definition of the
about box text to see what it looks like.

RESOURCE TBUF r_mopoid _container_note_about

{
buf = STR_MopoidContainerView_7;
}

¢CKFEGQa AdGd b2 6MopiScChniigedol & 2adSreateSHe Gorrdsgonding resource

structures in theMopoidContainer.rssi file. This table lists the text that you have to define:
Resource name String name Text

r_score STR_score Score:

r_level STR_level Level:

I_pause STR_pause Game Paused
r_gameover STR_gameover Game Over
r_finished STR_finished You made it!
r_enterlevel STR_enterlevel Entering Level:
r_lifelost STR_lifelost Live Lost!
r_lives STR_lives Lives:
I_pressjoystick STR_pressjoystick Press Joystick
r_highscore STR_highscore High Score:
r_title STR_title mopoid

Quite a lot of text... Please add a space character at the end of the text stringmithatith a
aSYAO02t2ysz a GKS 3FLYS gAff LIWSYR GKS ydzYo SNJ RA
Ly OFrasS &2dz R2y Qi gyl G 2x (d&llssxsS @S N@fiokthe/ I & 2 dzNE& S
/data/ -folder of Mopoid.Update.zip
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New Game

The start newgame command has to be connected with the start game function of the game engine.
Create a new everitandler methodf 2 NJ ( Knwgh ¥ 6 E NSy dz AGSY tA1S @&2dz R
box Thenadd the following line into the newandleStart_new_gameMenultemSel  ectedL() -

method:

if  (iMopoidContainer - >iGameEngine )
iMopoidContainer - >iGameEngine - >StartNewGameL ();
Graphics

TheMopoidin-game graphics are entirely builsingvector graphicsS60 and UIQ (3.1+) both use
SVGT (Scalable Vector GraphjcBiny. Unfortunately, thevector graphicémplementation of S60 is
rather limited and a bit complicated to use

To increase efficiency, S60 wants all vector graphics files to be combined into a sirghenfite -

file. Your application actually already uses émeicon in the mainmendl G Qa O ft £t SR a2 Ll2 A
wheretheaif Ad AK2NI F2NJ al LILX AOF A2y AYyTF2NXNIFOGA2Yy TFAfL S

T

2SQff y2g mRAletbousginie2whieh contains all the nice grgphics that are
NBIlj dzA NER F2NJ (4 KS 3tuseShd makefile 6f MBopoid St.mif (i -file ahBa@d f 2 dz
our newmif file to it.

Rightclick on the group \ I cons_aif_scalable_dc.mk -file (find it in the groupfolder of your
project). ChooséAdd MBM/MIF entry.& As target directoryenter:

resource \ apps\ MaoidGraphics.mif

Next, click on th&Add From Projeétbutton and select all the images that you can see in the
screenshoin Fig.33 ¢ essentially the bricks, the panel and the ball. You do not need the icon or the
bitmap graphics that are also in tlagex -directory.

B MopoidGraphics.mif

Edit MBM,/MIF Contents

Output file
Target file: resourcetapps\bMopoidGraphics.mif
Header file: epocaiincludeiMopoidGraphics. mbg

Header generation: O Mo header & Header

Fao..  Files Enumerators Selected Imageis) Froperties

Th...
I 32 giwbrick_brown.svg  EMbmbopoidgraphicsBrick_brown Color depth: |32 v
B 3?2 ghwbrick_red.svg EmbrtopoidgraphicsBrick_red Mask depth: | n/a -
Al c3i2  gighrick yellow.svg EMbmiopoidgraphicsBrick yellow ® 0ol

) Color

i i i i Calor format:

B 3?2 giwbrick_bluesvg  EMbmbopoidgraphicsBrick_blue @ Glizyssle
B 37 gibrick_greenswg  EMbmbopoidgraphicsBrick_green

Set from i
B 537 giwhrick wvigletsvg  EMbmbdopoidgraphicsBrick_wviolet
e o328 gipanelsvg ErbmMopoidgraphicsPanel Preview
. ciZ 8 gikfballsvg ElbmMopoidgraphicsBall Add From Project Zl

Add From Filesystem
05 x 28 pixels

~J|
o
=

J \ Cancel

Fig.33 ¢MIFfiles package the gctor graphics into a single file.
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The wizard automatically classified all the files as 32 bit graphics and also wants to create an 8 bit
mask for all images. However, this is not required for the bricks, as they are not transparent.
Therefore, you can clmge thedMask depth from 8 to n/a .

More important than deactivating the mask for the bricks is activating the header file generation.
This enables the second line that tells us that MupoidGraphics.mbg  -file will be created in the
system include path.he header file works like for resource files and contains an enumeration that
allows you to load the individual graphics out of the singleriiig -file. The individual enumeration
values for the images can be seen in the b&numerators).

2 KSy @2dz2ONB FAYAAKSRE GF1S | 221 copgen GKS YI 1STAC
Icons_aif_scalable_dc.mk with a double click and scroll down to the call for the

MopoidGraphics.mif  -file. The definition of the graphics file should look likethis2 & G f A1 St &3 G
an additional directory definition in front of thenif -file that you have to remove:

mifconv  $(TARGETDIR) \ MopoidGraphics.mif \
/ H$(HEADERDIR)\ MopoidGraphics.mbg \
/c32  $(ICONDIR) \ brick_brown.svg \
$(ICONDIR) \ brick_red.svg \
$(ICONDIR) \ brick_yellow.svg \
$(ICONDIR) \ brick_blue.svg \
$(ICONDIR) \ brick_green.svg \
$(ICONDIR) \ brick_violet.svg \
/c32,8 $(ICONDIR) \ panel.svg \
$(ICONDIR) \ ball.svg

Sound, Level and Graphics Files
The game requires two sourfites and a level definition file. These have to be present in the file
system of the phone as well as the emulated file system of the emulator.

JlisKf& yotirhefefedce: Toadedthd dorBentS of thef -drive 2 NID

CANARGE f£SGQa IR
R SYdz  i2NE 32 (KS F2ftft26Ay3 RANSB

R
thatQa dza S o8 GKS
<EPOCROOTwinscw \ ¢
(e.g.C:\ Symbian \ 9.1 \ S60_3rd_MR\ Epoc32\ winscw \ c)

The game expects find the filesin the private directory that belongs to the applicatidviore

details on his later, for now, you just have to know that every application gets a private directory,
which is identified by its UID and can only be accessed by your own application and the most trusted
parts of the operating system. No other application can mesaratavith the private data of

Mopoid

As the exact directory is identified by the UID of the application, you have to remember the UID that
the wizard generated for you when you created your project. In the very likely case that you do not
know it anymorejust open themMopoid.mmp -file and write down theuiD 3 .

Target information
This section contains general settings

Target name: Mopoid.exe
Targettype: |[EXE
UiD 2: 0x100039CE

UD 3 0«E2CAF7EE

Fig.34 ¢ The UID 3 of your application is displayed in the MMP editor.
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Now, open thea group \ bid.inf  -file. This is a very small and short file that just lists which project
definition and make files belong to this project and which files should be exported.

We want it to automatically export the sound files and the levels definition file. You got those with
the update package as welli K S @& QNB &gtk alinBdry. Adgall tiirde Sles so that the list of
exports looks like the followingexcept, that you have to use your own UID for the target directory
(without the ox at the beginning)The.mif -file is automatically generated in the resource directory

and can be acased from within your application.

135 bldlinf o0
Exports
~ Exports
These files are copied as part of the narmal build process.
Source Target Zipped? Add
ghdbounce waw chprivate\E2CAFYEB\bounce waw false
gfdhitway chprivate\E2CAF 75 Bihitwaw false
gixblenels.dat chprivate\E2CAFY BB evels.dat falze

Fig.35¢ Let the toolchain copy the resources to the emulated file system.

Note: there is a bug in Carbide.c++ {fixed in 1.3+)which saves the wrong slashes to the bld.inf

fle. Thiscan@ dzf G Ay Iy SNNEBNJ a&VYdz (A LFigS86. The doBtBriiis taJ- G (G S N 3
O2NNBOG GKS atlakKSa 7TNEY\E®2 M2 bbkRfEahkas usezhe ind O] 6 I NF
& replace feature of Carbide.c++ to replace all slashes with their correct versioads8.

Console | Indude Browser|CaII Hierarchy | Type Hierard1y|E\tents|Progress | Debug| :=:€> =
2 errors, 0 warnings, 0 infos (Filter matched 2 of 13 items)
Description + |

= - Errors (2 items)
@ \software\symbian'2. 1\560_3rd_MREPOC32\BUILD\Software\Symbiandev\Mopoidigroup \EXPORT.make *** multiple target patterns, Stop,
@ make[1]: === No rule to make target ' \Software'\Symbian\g. 1\560_3rd_MR\EPOC32\BUILD\Software \SymbianideviMapoid \group \MOPOIDGC!

Fig.36 - Error message resulting from a bug in Carbide.c++ 1.2.

25 bidinf &
PRI_PLATFORMS
WINSCW ARMWVS GCCE

[Z5 bidin &
PRJ_PLATFORNS
WINSCW ARMVWS GCCE

PRJ_EXPORTS

. A gEx\bounce.wav c:\private\E2C4F75E\bounce. wav
vgExthit.wavy o\ privace\E2C4F75B\hic.vav

LN gExh levels.dat c:\privace\E2C4F75EB\ levels. dat

PRJ_EXPORTS

|. /gfx/bounce.wav c:/private/E2C4F75B/bounce . wvav
o/gix/hit.vav c:/private/EZC4F75B/ hit.wav
/gfr/levels.dat e:/private/E2C4F75B/ levels.dat

PRJ_MHMPFILES
gnumakefile icons_aif_scalable_dc.mk
Mopoid.muop

PRJ_MMPFILES
gnumakefile icons_ailf_ scalable_dc.mk
Hopoid. mmp

Overview Exports bld.inf Overview Exports  bld.inf

Fig.37 - How to fix the slashes in Carbide.c++ 1.2.
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Small Sound Bug-Fix
L @2dz2OQNB dzaAy3a GKS {cn oNR 9R®I alAyiSylyOS wSt
prevent compilation errors like iRig.38. This step is not necessary if you compile for a later SDK, but
as said before, you should always work with the base SDK ifex@n use a better and newer
version of the emulator for development).
= B Errors (30 iterms)
@ {included from:
@ {included from:[4 4 A9 14860_3rd_MRIEFOC32\includeymmicommonymmicontrollerh)]

@ (included from:[ 44 A9 14860_3rd_MRIEFOC32yncludeymmicommonymmicontraller h)
@ CASymbiany3.14560_3rd_MR\EPOC32\includeiMdasudioSampleFlayear h:13[.4 5 4.1y

Fig.38- To fix this error, add an include path to the project settings.

Open the main definition filepopoid.mmp (in thegroup directory of the project) and switch to the

Gh LI iz yoapé Ly GKS a/ 2YLIAESNI {SiGAy3Taég NBIA2YyZT OK2:
button. Navigate to your S60 SDK installation and adgHr©CROOT>/include/mmf/plugin -

directory (Fig.39). The final result should look like depictedHig.40.

Options
» Runtime - Linker
~ Compiler Settings Linker definition file.
use default ~
2 Userincludes ~ Add

[ Export unfrozen
inc
[JDon't expart library

[ No strict deffile

data
& System includes

Jepoc32finclude [J Compress target executahle
- fepoc3zfincludefariant Link as intarnal name:
- lepoc3gfincludefecom
¢ Edit Include Path =

Choose a project directory. browse for afile system directory. or type the path below.
For relative paths use the Carbide project as the reference paint notthe MMP file location,

Include directary: | C/Symbian/3 1/S60_3rd_MRYE poca2finclude/mmffolugin| =
o -] e

Fig.39- The missing include path.
~ Compiler Settings

1-L§ Userincludes ~ Add
..... nc
o data

1-Lg System includes
----- fepoc3Ziinclude

: fepoc3Zfincludefars

e fepoc3Zfinclude/ecor

i +finclude/mmifplugin

Fig.40- The final system include paths should contain the /include/mmf/pluggiirectory.

Phone Release
LGQa Ffglea | 322& ihdafation fiiefor thapRond rigtit &vay. The coriteiits
of the sis -file are defined byopoid.pkg , which you can find in thes -directory.

Open it to see the contentsCarbide.c+2.0does not yet have an editor for the package files. But
A G Qa bA® ds thé $@ax is actually really easy. Add the following lines at the end gfkgpur

file, again adaptingthe UIDtoyourownA ¥ &2 dz R2y Qi gt yid G2 GeLlS d(dKAa
I sis Ipkg - additional_lines.txt file inMopoid.Update.zip ~ ):
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"$(EPOCROOT)epoc32\ data \ z\ resource \ apps\ MopoidGraphics.mif"

"I: \resource \ apps\ MopoidGraphics.mif"

".. \gfx \ hitwav" -"l: \ private \ E2C4F75B\ hit.wav"

".. \gfx \ bounce.wav" -"l: \ private \ E2C4F75B\ bounce.wav"

".. \gfx \levels.dat" -"l: \ private \ E2C4F75B\ levels.dat"

; Required for the application to be covered by backup/restore facility

".. \sis \ backup_registration.xml|" -"l: \ private \ E2C4F75B\ backup_registration.xml"

What does this actually do? Easy. As you will have recogieetirst string defines where to take

the file from that has to be included in thes -package. The second string in each line specifies the
Ayaialrttlraarzy GFNBSG F2N 0KS LK2y S o OnlyxdzeraphicsNE O2 3y
file is copied to the resource directory.

tKS 2yte& RATTFSNBYOS d\adrive, kit insteddkas exdamationyirark K. NRO2 RS F
What is this supposed to meaf?K Sy @2dz Ayadltt Fy LI AOIIAZ2Y G2
whether you want to install it to the internal memory ( ) or the memory card (if available, usually

e: \). By using the exclamation mark, you tell the installer that you do not care on which drive it is

installed. The user is automatically presentedhattie query when he starts the installation, and all

files marked by this are copied there.

We will not take a closer look at the last line that copiestdgup_registration.xml -file to the

RSOAOS® ¢KAA ¢g2dz RyQil 0S5 ytgolrS@phcatidiiostbehavazdorrectly Q&  NJ |j
when the user goes through backup and restore with the PC suite. In the basic form, this file just tells

that all of our files should be backed up.

Testing

Switch back tdhe run configuration for the emulator. AsBai 6 ST2NBE X A0 Qa dzadz €€ @&
to use theS603"™ Ed.,Feature Pack @mulator instead of théVIR-version when testing, as the

emulator is faster and more stable.

When you run your game now, it should wdsgeeFig.41). However, the screen will just lyéhite
with no visible content on itin the next few steps we will add all the parts that are missing!

Fig.41- This is what the game should look like after importing the sources.
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Troubleshooting

This chapter was rather risky. Combining your project with the prepared sources only works if you
really did everything exactly as described in the earlier stepsulhave any problems and the

project doesn't workanymore use the reference project fromopoid. Merged .zip !

If you encounter problems, the following tipight help.

Building and Cleaning

Some background information:henmanuallybuilding your projecthrough the commandine
based Symbian G8ol-chain the commandldmake blidfiles creates a batch filebid.bat in your
project directory, based on the component definition filgi(nf ) and the project definition file(s)

(.mmp).

Using this batch filegou can build your project by calliagld build <target> . For example when

building in debugnode for the windowsd | & SR S Y dzf | ébi2 B win€u@elzQ R. O f f

An overview of these commands and the generated outputs is showigif2. Of course, all this is

KFEyRt SR I dzizYFGAOFfte& o6& /I NDARSPObbXT odzi AdGQa 3

Inputfiles in <projectdir> Command Outputs

Intermediate build files in

\epoc32ibuildi<projectdir>
bld.inf ] > bldmake bldfiles

abld.hatin<projectdir>

Intermediate files in
\epoc32ibuildi\<projectdir>

project.mmp > abld build wins udekb

Binary files in
\eopc32irelease\winscwiudeb’,

Fig.42- Involved files and commands im manual build

Aswithany progradA Y3 f F y3dz- 38 2y [|thahot dl&Ratg&s\akE prapar@ & LJ2 & & A «
detected and that some old files remajrmaking the updated and correct code refuse to work.

Therefore, the first step in cag®u encounter groblem where you do not know the reasosually

is to tell the IDE to clean your project.

The commandine based Symbian OS toolchain supports several different levels of cleaning your
project. The three available options and their respective commands:

- Level O @bld clear): Removes everything built labld <target>
This includesall intermediate files created during compilation and all the executables and
import libraries created by the linker.

- Level 1 &bld reallyclean: As clean, but additionally rermes exported files and makefiles.

- Level 2 4bld reallyclean, bldmake clegnAdditionally emoves all files created ydmake .

By default, Carbide.c++ is configured to useel O For smaller projects where the build time is
rather short it can beuseful to tell the IDE to always execute theshthorough cleaning level.
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In Carbide.c++ 2.0hiscan be changed her&Vindowg Preferenceg Carbide.c+g Buildg
SBSviab (seeFig.43). Note that this setting is stored individually feachworkspace (like all
settings).If you use more than one workspaces, you have to changefttisn for every one of
GKSY®d ¢KIFGiQa GKS ¢4l e 90ftALAS KIFIyRtSa (KS aSddaay3

- i '. erences _- @ m
type filter text Build s -
#- General
+-CfC++ Common | SBSv1
- Carbide Extensions (8 SEWNEWEE evel 2 (abld reallydean, bldmake dean |
= Carbide. c++ |
Bug Reports [¥]Manage dependency tracking (improves build speeds)
Build [¥] show a dialog to modify build actions when modified MMPs are detected

C.DdESEE.HHEr Default action to take when mmp files are modified: | Compile and Link v
Diagnostic Logs .
Perfarmance Investigator
Platform Filtering Preferenc
Preprocess
SDK Preferences
UI Designer
+- Help
+- InstallUpdate
Qt
+- Run/Debug
System Search
+- Team

< - [Resmre Qefaulis] [ Apply ]

Fig.43- Increasing the clean level.

Error with .mbg -file not being found

Even when exactly following the steps, it can happen that you get the problem that

MopoidGraphicsmbg A &Yy QO F2dzy R 6KSy O2YLWAtAy3a (GKS LINR2SOd
not being updatedluring compilation

To solve this, first try to increase the clean level as described b@frember to close the
emulator before cleaning!)

Ifthisdo&y Qi KSf L)X &2dz Oy Ylydzatte OftSIy Fff GKS LN
locate the\epoc32\-F 2 f RSNJ Ay (KS \ith Windows¥ExpbracdzQ NS  dza A y 3
C:\ S60\ devices \ S60_3rd_FP2_SDK_v1.1 \ epoc32

Rightclick on the directory name anchooseiSearch.€. Entermopoid . Once the search is finished,
many files with our project namieeing part of the filenamshould have been found. Now, instruct
Windows to sort the search results by type through clicking on the type column hédebdrselect
all files that were found and leave the directories unselected [sgel4). Delete all selected files!

(Note:¢ KS NBI a2y @K@ @&2dz xiesasdzelR girtply thik S/indisXP is K08 RA NB O
intelligent enough when deleting. If you would have simply selected all files & folders and deleted

them, it can happen thaWindows first deletea folder and therriesto delete a file that resides in

the fdder. Unfortunately, the foldgfincluding its contenjswvas already deletebefore making

Windows complaithat the fileg | & y Q (andit fustzsfdps deleting. 2 dzZQR G KSNBEF2NB KI @
repeat the search and deletion process several times to clealesill fi

LG R2SayQi Kdz2NI AF GKS T2t RSNA NI Yand l¢ave thieK SNBE T 2 NX
folders along
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@g2dz KII g8
08

hT O2dNBESS
not as unique aMopoid> A i QR

only use this method as a last resartf

g2

fA1Ste
of to your project. If you delete those as well, you could corrupt your SDK installation. Therefore,

82dz 1y26 82dzONB R2AY T

gKI G

6S Ol NBTdz
K

‘Suchergebnisse

Datei Bearbeiten Ansicht Favoriten Extras  ?

p Suchen

Adresse | | suchergebrisse

% Ordner

Such-Assistent Mame
[C)Mapoid
I=MorOD
Es wurden 52 Dateien |« [)Mopoid
gefunden. Haben Sie opol
gefunden, wonach [Mopoid_reg

Sie gesucht haben?
Ja, Suche beenden M

48 Objekt{e) ausgewshlt

MOPOID.bak
|ElIMopoid.uiD. crp
Mopoid.rol.d

Mopoid_reg.r0l.d
Mopoid.mbg
Mopoid.rsg

Im Ordner

C:\560\devices\560_3rd_FP2_S...
C:\s60\devices\560_3rd_FP2_S...
C:\se0\devices\s60_3rd_FP2_S...
C:\se0\devices\s60_3rd_FP2_S...
C:\se0\devices\s60_3rd_FP2_S...
C:\se0\devices\s60_3rd_FP2_S...
C:\se0\devices\S60_3rd_FP2_S...
C:\se0\devices\S60_3rd_FP2_S...
Ci\sa0\devices\S60_3rd_FP2_5. ..
Ci\sa0\devices\S60_3rd_FP2_5. ..

. Tvp

Ordner
Ordner
Ordner
Ordner
BAK-Datei
CPP-Datei
D-Datei
D-Datei
MEG-Datei
RSG-Datei

M Wechseln zu

Gedndert am

03.01.2008 01:30
03.01.2009 01:30
03.01.2009 01:30
03.01.2008 01:30
03.01.2009 01:30
03.01.2009 01:30
03.01,2009 01:30
03.01,2009 01:30
03.01,2009 01:30
03.01.200801:30 v

gAlGK
e 2dz

Fig.44 - Manually deleting all files that belong to the Mopoid project.
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Loading images

Loading and using vector graphics requires multiple steps. First the image has to be loaded from the
.mif -file that we created in the previousapt. As vector graphics can be freely resized, the next
required step is to set the size in pixels, so that the vector image can be rasterized to the screen.
Next, it has to be drawn.

In the Mopoid-project, the images are managed by thgpriteHandler  -class. It loads the images,
provides a method to set the size and uses internal IDs to supply the images to the game engine,
which can draw them to the screen.

2S | f NBlFR& f SI NIESR yI o2 driS (K 20RNI YA f YASsT oddiithes K+ G Qa G
CSpriteHandler ~ class hame?

C, T, R, and Mtype classes

2 K G | o2édzll G0 KISKSY 6 SAAYYAY3T 2F GKS Q@ ”}aa YIYSK Ly
that this class will always be constructed on the heap, and it will most of the‘, 0/0

times own other (heap) objects. When the desirii 2 NJ 2 ¥ 2 dzNJ &/ fg@# é)“‘ Aa Ol f
those objects have to be destroyddke Java or Pythowhere every class is l/}' '

ultimately derived from a generiobject class of some sort,Agpe classes

have to bedirectly or indirectlyderived fromcCBase. This is important for safe construction /

destruction as well as automatic zero initialization of all data members.

The second most important type & Tl Qi -basically likela Qigple data type, a class of this type

can't have a destructor. For ample thefundamentall @ LJS& Ay { @Yo AIlTyt ,KI @S | a¢
TReal,.)d a2NB O2YLX SE SEI Wdid Ssize @rFrecth, Which cdntdind 4 Sa | NB
multiple Tint s to save the position, size or position and size respectigielyé  CafrelusiiallyS &
O2yaiNHz2OGSR 2y GKS adGlFoOolz R2 y2i ySSR I RSaidNH
pointers, references or handles irthasaé relationship). You should usually use-baBed class

when you previously hadsaruct in C.

L 2dzQf £ WINRKSSE (K@s Of I aas @2dz2NBR St ¥ odzai A0Qa &l
RE OflaaSad ¢KSe 24y Yy SEGSNYyFf NBaz2dz2NOS KIFyRfS
session) or memonR@rray ,RBuf0 ® | &dzl f £ 8% K BepenRreatey Aol A £ AT SR (K
Initialize() . Instead of calling a destructor, you have to aége() or Reset() to destroy them

¢ the destructor of the classes does not call ttiese() method automatically, as the connection

closing is often a more complicatedogess.

a
&

¢KS I &0 QiferLasss=S &z NB Sl aéeod ¢KSeQNB AYiSNFIFOS O
Ly Ol asS @2dzOQNB 62y RSNAY IS (i &rhyerddapter AmplentedsNbed YA EA Y €
caltback interface for the audio playémswell as being derived fromBase, as it is a C type class)

More onthe audio playeclass later.

ConstructL

Open thespriteHandler.cpp file to see the source code of ogprite manager class. You will note
that the constructor is empty, y R i K | (TONGh &rivdh@iZallddconstructL() . By taking
an even closer look at the source code, you will see that this method is in turn caledilyy .
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The reason for thisonstruction concepis related tothe memory situation of mobile phas. If you
develop a typical application for the PC, you will (in most cases) not have to worry about free
memory. Here, the situation is different. It can happen that the available memory runs out and that
creating an instance of a class fails.

This error could be circumvented by checking the returned object after instantiating itewtHf
you get aNULL-pointer, you know that there was not enough memory.

However, the real problems starthen you allocate memory in the constructdfrthis process fails,
the constructor will be left instantly. Thareadyallocated memory will be orphaned. That's bad.
Therefore, code executed in a Geenstructor should never leave!

Well, so far so good. But think about the usage scenario of the sprite haBdler &8 a4 ® L F & 2 dz dza !
most likely want to instantiate it and then it should be ready to serve its sprites. Therefore, it should
f2FR GKS ALINAGSA a az22y a AiGQa ONBIGSR® 1 26S3S

The solution isimple¢ A (i Q & tw® phast Ghstruction. Just move (at least) all memory allocating
code toa secondConstructL() classmethodL i R2Say Qi KI @S G2 o6S OFfftSR
convention in the Symbian OS coding standards.

This allows creatinthe object as usudahrough the constructor. In theext line call ConstructL()
to finish the object constructionThe object itself is already allocated on the heap after the C++
constructor, so a leave in thi@nstructL() -method does not cause problems anymore.

dzi GKAA AGAff R2SayQi O2vYL}X SGSfe alrdAraFe (GKS ac
Fy AyadlyoS 27F &2dzNJ Of | rite the @deBor thekd siéps Zajfocaioh & 2 dzQR
and callingconstructL () ) multiple times.

To prevent this, the two phased construction is usuatigapsulatedy a staticNewL() or NewLC()
method. As a general rulélewL() has to be called when the object you want to create is assigned to
a member variablenewLC() will leawe the object on the cleanup stack, useful for automatic
variables. Tis will be discussed later on.

In any case, th&ewL() /NewLC() -methods will create the object by calling both methods and making
sure that the object is destroyed again if there is a ¢éeduringConstructL() ¢ as the object is only
considered to be ready whetboth* the C++ constructor and theonstructL()  -method have been
executed It looks like this, with theleanupstack being responsible for deleting the object in case of
a leave irconstructL()

CSpriteHandler ~ * CSpriteHandler::NewL ( RFs& aFs)

{

CSpriteHandler  * self = new ( ELeave) CSpriteHandler;
CleanupStack :: PushL (self);

self - >ConstructL(aFs);

CleanupStack :: Pop(self);

return  self;

}

For now, let's move on to implementing tinest of the sprite handlér
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Loading SVG images

First, we have to define the file name of thaf -file that we want to useAt the firstTODO
comment inCSpriteHandler::ConstructL() , add the following definition of the filename

_LIT(KMifFile, "MopoidGraphics.mif" I |

This line creates a named objegMifFile ) that stores the stringopoidGraphics.mif ~ directly in

the application binary. Strings are handled differently in Symbian C++ compared to standard C++.

Again the reason for this is the lilmd memory of mobile devices. In Symbian C++, Strings are called
G5Sa0ONRLII2NARES YR (KS@ FINB [[dZAGS RAFFAOAA G G2 3
than their C++ String counterpartd/e will take a closer look at descriptors later on.

Once we have loaded an imagee need to store it somewher&or this, an array has already been
declared in the header file of the sprite handler. In the private member variables part of the
CSprintHandler  class definition, you will find the following line

TFixedArray <CFbsBitmap *, MopoidShared:: ENumSprites > iSprites ; |

Why is the variable calledprites  instead ofsprites  or m_sprites ? This is another Symbian C++
O2RAY3I FdARSEAYSD £t YSY06i$NI GA Vi KEK WD DB IA BXDl 8 K
LI NI YSGSNI @ NR &6 fl Sia (K-S (RESKIMGISOAG KA & NBFSNA (2
would bealmage instead ofanimage !

What about the type of tharray? We could have used a standard C++ array. Essentially, the

TFixedArray<> definith 2y Aa SElFOGteé GKS &FYSed LGIQa | GKAY 61
LISNF2NY NI y3aS OKSOla YR 2FFSNE a2YS dzaS&Fdz dziAf
e.g. counting the number of elements in the array or invoking delete omcaics objects.

LYLRNIFYG A& GKF G ceodiapBobjécts avhiah s he Sydbiayl OSdEs fofi 2
handling and manipulating images. @3Sy @SOG2NJ IN) LIKAO&AX a4 GKS@QNB |

Go back to thesprite  Handler.cpp  file. Let's fill our aray withimages After a method dynamically
adds the drive and path to the filename (uncomment this line!), add your calls to loading the
graphics. You have to assign the bitmaps to the array.

The array positions are defined in an enumeration inNfogoid SharedData.h  -file. The method for
loading a vector image into@FbsBitmap 0bject iSAkniconUtils::CreatelconL()

If loading an image wibut a maskuse the version with twparameters the first is the filename of
the .mif -file, the second the ID of the image in thef . The method returns thémage object of
type CFbsBitmap* . The following example demonstrates loading one of the byiglksch do not
need a mask. The bitmap is stored in thgites  array. Theilename variablecontains themif -

filenameas well as its pat the EMbmMopoidgraphicsBrick_green ID is the basic brick thad used in
the game
iSprites [ ESpriteBrickNormal ]= AknlconUtils :: CreatelconL (fileName,

EMbmMopoidgraphicsBrick_green );
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When bading an image with a mask, a different overload ofdhetelconL()  method should be
used. If yod load the image d the maskvith two extra calls using the method from above, the
blending modewith the backgroundvould be different to what yo@ expect

As two objects (image + mask) have to be returned, the variables are now handed over as
parameters. The rest of the functionltes similar to beforeonly the parameter order is défent.
The following example demonstrates loading the panel image and its mask into theiagcovd
positions of thasprites  array:

AknlconUtils  :: CreatelconL (iSprites [ ESpritePanel ], iSprites [ ESpritePanelM ],

fileName, EMbmMopoidgraphicsPanel
EMbmMopoidgraphicsPanel_mask );

This table givean overview of what should be assigned to which position:

iSprites aray-position .mif-ID

ESpritePanel EMbmMopoidgraphicsPanel
ESpritePanelM EMbmMopoidgraphicsPanel_mask
ESpriteBall EMbmMopoidgraphicsBall
ESpriteBallM EMbmMopoidgraphicsBall_mask
ESpriteBrickNormal EMbmMopoidgraphicsBrick_green
ESpriteBrickindestructible EMbmMopoidgraphicsBrick_brown
ESpriteBrickDouble EMbmMopoidgraphicsBrick_yellow
ESpriteBrickMoving EMbmMopoidgraphicsBrick _red
ESpriteBrickHarderBrick EMbmMopoidgraphicsBrick v iolet
ESpriteBrickSofterBrick EMbmMopoidgraphicsBrick_blue

As the game needs the sprites to appear with an exactly defined size, the game engine will calculate
the pixelwidth and height of each element according to the level definition (e.g. the nuoftrews

and columns). This size has to be applied to the vector graphics, in order to have them rasterized
correctly.

The actual ARtall to set the size of the images is the responsibility of our sprite handler class. To be
exact, it happens in thespri teHandler::DoSetSpriteSize() -method. The according API call is
calledAkniconUtils::SetSize() . For the first parameter, specify the bitmap from tiSerites

array. The second parameter is obviously the new size, which you can set from the according method
argument.

Deleting images
When you try to execute your application, it should already load the images, even though you won't
see them. We have not written the code to display them yewNry to quit the application.

Depending on the configuratioof Carbide.c++ whetheévlopoid is launched automatically with the
emulator or if you have to start it there yourselfywill see a warning likie Fig.45.
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App. mar. Web Go to
b,

App. closed: STop |
Mopoid J
ALLOC: 23dbbc80

0
0K

Fig.45- The application is suffering from a memory leak.

If the application is launched automatically with the emulator, the emulator also exits when your
F LILX AOFGA2Y ONI}akKSaod , 2dz R2y Qd 3ISisagekpsicOKI yOS (2
anymore.

In any case, the debug view of Carbide.c++ will display the error message as well in the trace log,
which is available via the consdf€ig.46).

%5 Debug = O /e9=Var |® Bre &2
S | 2R i 3 Y
= - Thread [Thread id: 5168] (Suspended; |~

= 27 0x2629636( ekern.exe )) 0x02529

= 26 0x252981B( ekern.exs )() 0x0252¢
i = 26 0x253C104( ekem.exe )[) 0x02530

% ?

[c] 27 0x2529636( ekemn.exe }) Ox02529636 &

MNo source available for "0x2529636( ekem.exe )() '

“Wiew Disassembly

E Console 52 ¥ Tasks| (2. Problems = variables| [ Memory
Debug Trace Messages

195.240 P.ippUi.WSEvent. Type:21
195.250 Thread Mopoid::Mopoid Panic ALLOC: 38d0Sc74
<

Fig.46 - Additional debug information in the console.

This error message informs you about a memory leak somewhere in your applicatiopt Hts easy
to find the offending code later ogsome tools to help you are availabl&herefore remember to
alwaysquit your application in the emulator instead of just closing the emulator window.

The reason for this panic is thae don't free the memory allocated for the graphic files when the
CSpriteHandler  object is destroyed. Fortunately, thanks to theixedArray  class ofSprites |, this
is easy to do. Writing the following code into the destructor of the class will do all the work:

iSprites  .DeleteAll(); |

2 KSY dzaAy3a I adl yRIFENR Adnal fddddplyodrsEIf t@dRlezeReryK | @S (12 &
element of the array and then the array itself.

Panics
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You might wonder how to handle such an error like a memory leak. Can it be‘)

caught with arrAR, and if yes, where shoultu placehe statement? Why J’plllﬂ/ﬂli

A & sheédiror visible on the device? 00/01; 2{)

The reason is that this ot a normal error like a leavénstead, the offending }"

thread (= usually the whole application)istantlyterminated> | & A ( Q a-retovedal@eNA 2 dzA = Y
error. L0 Q& AYLRNIIYy&KFIG®Ral ObdBaAyaAKEOLI ¥AO0S a &2dz OF

In our case, the emulator checks the state of the heap memory before the application was stared and

F FG4SN) 82dz Ot 2aSR AU® LT &82dz RARYQ:G FNBoB SOSNEUGKA
performance reasons, this is not done on devices; therefore, you only get memory leak warnings in

the emulator.

Another example for panics is arrays. One of the most feared and at the same time common errors is

to access an element outside theseved memoryofanarray¢ Kl 6 Qa Yy 20 KSNJ | RGF y il
the TFixedArray -class of Symbian OS instead of a standard C++ array: it includes checking the range

08 RSTFlLdzA G YR LI YyAO& &2dzNJ I LILX AOIFGAZ2zYy a2z GKFG @
not notice it, maybe overwriting other data at some entirely different place in your application.

L¥ &2dz2QR f A jad®anieRmeintkuBhashrites -atrdy“atafpdsition larger than its
reserved size. The array was created with the maximumodiz@umSprites . Therefore, the array
has room foro .. ENumSprites i 1 elements. Add the following line to
CSpriteHandler::ConstructL()

iSprites  [999] = AknlconUtils  :: CreatelconL (fileName, EMbmMopoidgraphicsPanel ); |

For debug builds, therFixedArray  always checks if the array access is within its bounds, even if you
access the elements through tiie operator. Upon executioin debug mod& & 2 dzQosEr 3S G G K S
133 panic(Fig.47).

App. mgr. Web Go to

b

The Journey Mopoid HourPower
App. closed: STop
Mopoid J
USER 133

0K

Fig.47 - Panics are severe errors that instantly shut down the thread.

What doesUsSER 133 mean? Just look it up in the SDK documentation: Symbian O&\®ymbian
OS referenceE System panic referenc& USER. The error description will contain all peed to
1Y26 o6KIGQ&ig48): LILISYAYy I 6
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133 | This panic is raised when an index value passed to
TFixedBrray::Lt () Of TFixed&rray: :operator[] is out of
bounds.

Fig.48- The SDK documentation contains informaii about all panic codes.

For an automated lookup of errors like this, you can install the panic lookugrptigyeloped by
Wolfgang Damm and Andreas P@mom the FH Hagenbesy L G Qa I @F Af 6t S TFT2NJ FNB

wSY2@S GKS tAyS (G2 GSad GKS LI yAoda 3IFLAYyS a ¢S
start-up.
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Scalable Ul Support
Even though most currer@60phones use QVGA resolution (240x320), several phones have got a
different display the best example is thE90 Communicatawith its widescreen display. Starting
with S60 &' Edition S60alsosupporseven higher resolutios

Additionally, some phones allow orientation changes between portrait and landscape mode. The
switch can be done automatically on several phones by just tilting the phone to the desired
orientation.

LT | 3JIFYS aKz2dzZz R 0S5 | aantihéty &ibdis @ the screedzedciution dnd = A (0 Qa
orientation. Mopoidhas been prepared for this as it uses vector graphics, which can easily be resized

to any screen resolution. Internally, the game calculates the game physics in rotated VGA resolution
(48x640) and then scales the output according to the current display resolution.

The following diagram shows what happens when there is a dynamic layout change while the
application is executedviopoidalso callsetExtentTowholeScreen() during theConstructL() -
method of the container to initially set the screen size to full scré&égm49 contains an overview of
the methods that are called in case of a scree $ orientation change.

Framework

Container Base Class (CCoeControl)

HandleResourceChange() : SizeChanged()

Container(-CMopoidC0ntainer)

HandleResourceChange() ~ SetExtentToWholeScreen() SizeChanged()

Game Engine (CMopoidGameEngine)

SetScreenSize()

Fig.49- Methods that are executed upon a screen size change.

An application is automatically notified when the screen orientation or resolution changes. The class
CMopoidContainer  alreadyoverrides a method calledandleResourceChange()  from its base class.

In this method, add am -statement to check if the resource change type (sent throughattype

argument) iKEikDynamicLayoutVariantSwitch . What to do when the layout variant changed?

always want the game to use the full available screen space. So, we have to resize the control (which
is our canvas) to the whole screen. Calling the metbmBxtentTowholeScreen() does just thatlt

will calculate the sizef the whole screemnd thencall the methodsizeChanged() , which is also
overridden in our class.
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Switch toCMopoidContainer::SizeChanged() . This method should query the new size of the screen
and send this information to the game engine. The game erigicreated as an instance variable
callediGameEngine in CMopoidContainer::ConstructL() . One of its tasks is take care of all the
gamerelatedsizecalculationge.g. resizing the vector graph)asits method
CMopoidGameEngine::S etScreenSize()

Therefore the required actionn SizeChanged()  of the container class to call the
SetScreenSize()  -method of the game engine with the new size of the container control. This in
turn can be retrieved from another method of the base class of the contatner: >Size()
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Displaying the graphics

Just loadin@nd scalingyraphic files won't help you muahyou will also have to get them onto the
screen. In our application, the game engine class takes care of prepdrauds buffer image. This
means that all graphicsre drawn to an extra bitmap in the size of the screen. When this process is
finished, the whole bitmap is copied to the scrg@ing.50). This prevents flickeringyhich would

occur otherwiseFor high performance games, Symbian OS provides methods to directly access the
screeng but for our use, the usual approach for low level drawing is enough.

Fig.50- Back buffers are commonly used flicker-free game graphics.

The following diagran(Fig.51) shows the general game loop. We will first take care of drawing and
add the periodic timer afterwards. Thmeethod CMopoidGameEngine::DoFrame()  essentially

contains all of the game loop. Drawing to the back buffer bitmap is done inDrth&rame()
YSUGK2R® b Befited dcknbt (ithisinieaha that it's not allowed to modify the member data
of the game enme classn the draw method
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