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» About me

Leandro Melo de Sales, Msc

Federal University of Campina Grande

PhD candidate at Federal University of Campina Grande,
Paraiba, Brazil; Professor in Computer Science at Federal
University of Alagoas

Have been working for embedded systems:
' Location Based System
' Universal Plug and Play
' Mobile Payment
' VoIP, DCCP protocol and Linux Kernel
' Maemo PC-Connectivity
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» Intro: What is maemo platform?

' Maemo is a software platform developed by Nokia for
smartphones and Internet Tablets

' Based on the Linux

' Maemo is mostly based on open source code with many
open source projects such as the Linux kernel, GTK and

Qt

S

Nokia 770 Nokia N800

Nokia N900
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» Intro: presentation goal

Provide to the attendees the current maemo state-of-art
in terms of development tools for maemo platform

Expected result: allow attendees to become able to
develop their own maemo applications and also
introduce the next step of a near future: the MeeGo

platform.
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s Maemo timeline: Nokia 770

1** version: November, 2005
052005 - v1.1; 0S2006 - v2.0-2
Processor: 252Mhz TI-OMAP
Memory: 64MB RAM, 128MB Flash
Bluetooth and IEEE 802.11¢g
Display: 800x600 4.13in diagonal
Tools:

— Opera web browser

— Flash 6

— E-Mail & RSS

— PDF reader

— Music & video player
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s Maemo timeline: Nokia n800
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2* version: January, 2007

052007 - v3.0-2; 0S2008 - v4.0-1
Processor: 330-400Mhz TI-OMAP
Memory: 128MB RAM, 64GB Flash
Bluetooth, IEEE 802.11g & USB 2.0
Two slots SD (micro/mini)SD, MMC
Tools:

Embe

Mozilla-based Micro-B browser
Flash 7

E-Mail & RSS

PDF reader

Music & video player

Camera 640x480 VGA

Gizmo / Skype

FM Radio Tuner
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s Maemo timeline: Nokia n810

4 3* version: October, 2007

+ 0S2008 - v4.0-1

+ Processor: 400Mhz TI-OMAP 2420
<+ Memory: 128MB RAM, 64GB Flash
+ Storage: 256MB + 2GB Flash

+ Bluetooth 2.0, IEEE 802.11g & USB
2.0

+ Two slots SD (micro/mini)SD, MMC
+ WiMax Edition
— April, 2008

— Production canceled in Jan,
2009
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s Maemo timeline: Nokia n810

! Major changes from N800
— Sliding, backlit keyboard

— Front-facing webcam (replacing pop-out rotating
device)

— Ambient Light Sensor
— Integrated GPS
— No longer has an FM tuner

Leandro Melo de Sales, Msc h FERE"”F\ e
T EvervTime, EveryWhere Embedded Systems and Pervasive Computing Lab

Federal University of Campina Grande



s Maemo timeline: Nokia n900

' 4* version: November, 2009
. Maemo 5 Linux

. Processor: 600Mhz TI-OMAP 3430 Cortex
A8

© Memory: 256MB RAM, 768 Swap space
. Storage: 256MB + 32GB eMMC Flash
. Bluetooth 2.1, IEEE 802.11g & USB 2.0
. One slot microSD microSDHC
. Tools:

— Mozilla-based Micro-B browser

— Flash 9.4 & RSS

— Phone Application

— VolIP: SIP, Skype, GTalk

— OVI Maps
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s Maemo timeline: Nokia n900

Major changes from N810
— New user interface with multiples environments support
— Graphics: PowerVR SGX 530 GPU with OpenGL ES 2.0

— Camera: 5.0MP, Carl Zeiss Tessar lens (rear camera)
0.3MP (640x480) (front camera)

— Connectivity: GSM 850/900/1800/1900
GPRS 107/64 kbps DL/UL
EDGE 296/178 kbps DL/UL
UMTS 900/1700/2100
WCDMA 384/384 kbps DL/UL
HSPA 10/2 Mbps DL/UL
Bluetooth 2.1
FM receiver / Transmitter

Infrared transceiver
— Battery: 1320 mAh and 2400mAh
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s Maemo timeline: maemo + moblin = MeeGo

Mee(GGo

! 5" version: May, 2010?
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s Maemo Plataform - Architecture

' Based on open source components

. Maemo Platform R
— Linux |
_ Hildon OOOOOO

. Applications
— LibOSSO | _ —

Hildon Application Framewark
- GTK+ Contral Panel Status Bar Home
— D-BUS - || TaskNavigator || Hidonut || Libosso
o Qt Platform Libraries
— Bluez Matchbox GTK+ GCont
— Gstreamer X-server p-BUS || GnomevFs
o Linux kernel
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* Maemo development

Development is similar to Desktop
A subset of Linux libraries ported to maemo
Virtual environment based on Scratchbox

GNU Toolkit (gcc, gdb, make, autotools, ...)
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* Maemo development

Supported programming languages
Shell scripts (remember, it is Linux!)
C/C++/Qt

Python
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* Maemo development - C / C++

Code the
program
in the desktop

!

Start
scratchbox
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Execute the
program in the
device

Cross-compile
to ARM
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Connect to
device
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Copy the program
to device
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* Maemo development - Python

Alternative to C/ C++

Simple and easy to learn

No need of scratchbox
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* Maemo development - C / C++

Code the
program
in the desktop

!

Start
scratchbox
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* Maemo development - Python

Code the
program
in the desktop
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* Maemo development - Python

Code in the
device

Execute the
program

Connect to
device

The development of applications
for mobile devices is becoming more simple
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* Maemo development - Tools

Scratchbox + vi

Maemo PC-Connectivity (MPC)
http://pc-connectivity.garage.maemo.org/2nd_edition/index.html

IDE Integration / ESBox / PluThon
http://maemo.org/development/documentation/ide_integration

Qt Creator
http://qt.nokia.com/products/developer-tools

Maemo Application Development and Debugging Environment (MADDE)
http://wiki.maemo.org/MADDE
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http://pc-connectivity.garage.maemo.org/2nd_edition/index.html
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* Maemo development - Tools

Scratchbox + maemo sdk
The basic maemo development environment
It allows compilation in C and C++
It provides python VM
See example...
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* Maemo development - Tools

Maemo PC Connectivity (MPC)

The default maemo development environment
consists of two parts:

* The host PC environment with a maemo SDK installation

« Tablet (device)
Components are usually developed as far as possible
using the maemo SDK (on the host PC)

Only after everything seems to function is testing
done with the true Tablet environment

It must be easy to run, test and debug components
using the Tablet

http://maemo.org/development/documentation/pc_connectivity/
http://pc-connectivity.garage.maemo.org/2nd_edition/index.html
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* Maemo development - Tools

IDE Integration / ESBox

ESbox is an Eclipse-based product that helps
programmers to develop applications for Maemo
platform using Scratchbox

It supports C/C++ and Python programming
languages with source editing, code completion,
build, launch, debug, profiling, and packaging
support

http://esbox.garage.maemo.org/
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http://esbox.garage.maemo.org/

* Maemo development -

i IDE Integration / ESBox (contd.)

File Edit Mavigate Search Project PRun  Window Help

Tools

r~ o | @ & E @ v Ov Qv | Fv | & |cov X+ 7 | maESbox|
[f5 Project E 32 . %5 Navigato | = 8 = O|| 5= outline 2 =08
2% An outline is not available.
= d
= maemopa - Creating project maemopad EI

Cperation in progress...

Y

Creating project: Initializing project configuration

[[] Always run in background

Run in Eackground| | Cancel | | Details == -
B <" search| @]ErrorL | = 8
ESbox Console - DIABLO_ARMEL - Running automake script (autogen.sh] [maemopad] w BB | = v
'y —l -
You will also need config.guess and config.sub, which you can get from [~]
ftp://Ttp.gnu.org/pub/gnu/canfig,.
+ libtoolize --automake --copy --force
+ intltoolize --automake --copy --force
.fautogen.sh: line 6: intltoolize: command not found
+ aclocal-1.7
+ autoconf --force
+ autocheader --force
+ automake-1.7 --add-missing --copy --force-missing --foreign
[<] m 2]
0® Creating project ma...pad: (77%) [ &
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* Maemo development

Tools

2 IDE Integration / ESBox (contd )

v MaemoPad

ESbox 2nd Edition Beta 1!

Name: |Demo File.ty

Location: Document

-I Change folg

LbeE B ¥ab &8Q
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Xephyr on :2 ( ctrl+shift grabs mouse and keyboard )

Edit Refactor Mavigate Search Project

B O Q-

Bun  Window Help

& ® 5 @ |oev X~

<3 Debug &3

= B | 9= arigbles 2 . % Breakpoints | ¥ Registers | =i Modules

S I i @ v

T maemopad (DIABLO_X¥86-local-DSF) [Maemo Local Application (DS

< of# maemopad

2]

Type Value
gooolEan 1

£ 3
MName
Tie_earea

P file_name gchar * 0x81lcla40 "fhome/m

3079599688

~ 5 Thread[1] (Suspended : BREAKPOINT)
vis_result GnomeVFSResult
<] n

AL, UACLL LU

Matural : 0x81cla40 "fhome/maemo/MyDocs/.documents/Demo File.txt
QOctal.. : 01007015100

BB m
=08

write_buffer_to_file() at fhoeme/maemojworkspace/maemc

callback_file_saveas() at fhome/maemojworkspace/maerr
g_cclosure_marshal_voID__voID():0 - 0xb78d5688

(<] ; — — ‘ \
libintl.h [€ callbacks.c 52

void write_buffer_to_file { Mainview* mainview ) |
{
o GnomeVFSResult vfs_result;
> GnomeVFsHandle *handle = NULL;
GnomeVFSF1leSize out_bytes;
gchar *temp_buffer = NULL;
GtkTextIter start, end;
g_assert( mainview != NULL );

[*] [

=8

i€l main.c [¢] interface.c

0804c1lf:
0804c120:

leave [~
ret
write_buffer_to_file:
push %ebp
mov %esp,%ebp
sub $0xc8,%esp
movl $0x0, - 0x10(%ebp)
movl $0x0, -Ox1c (%ebp)

P T e e e YL

i \
Ex BE

0804cl21:
0B04cl22:
0B04clz4:
® 0B04cl2a:
0804c131:

AR o

B console 2 . ¥ Tasks [Zi Problems| @ Executables| @ Memory = B~ 9~ 78
EShox Console - DIABLO_X86 - Running Maemo command (start)

close: 1 (cancellation id -1), directly closed: 0 ~
maemopad[2028]: GLIB CRITICAL ** Gtk - gtk_tree_model_filter_row_has_child_toggled: asserticn “elt-=visible' failed

maemopad [2028] : GLIB WARNING ** GLib-GObject - IA g object_new_valist: object class "HildonFileChooserDialog' has no pr

]
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* Maemo development - Tools

IDE Integration / PluThon

PluThon is an Eclipse based product that provides
support for developing Python applications for
maemo

It does NOT require Scratchbox

Developers run and debug applications directly on a
maemo device, speeding up the development time

http://pluthon.garage.maemo.org/
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http://pluthon.garage.maemo.org/

* Maemo development - Tools

! IDE Integration / PluThon (contd.)

PluThon - PluThon

Q
file Edit Mawvigate Search Projact Fun  Window Halp
=5 o 'B w 0 ’ 11. w ¥ 3 ¥
1 2 U5ProjectEx = 8
[=] L & e

[* problerns &8 Rermo

Mo conscles to display

Project Configuration

select the project location, checkmark the desired build targets, and select the
initial build target

Project name: | pythonhildenhelloworld

W Use default location

Build targets:
Check the targets to include in the project. Double-click to change the active target
{shown in bold).

- 4| Remote Connections
& = Nokia Internet Tablet (USB) (192.168.2.15)
5 Mokia Internet Tablet (Blustooth) (122.168.3.15)

W nokia Internet Tablet (wLaAN ad-hoc) (192.168.4.15)
“ONFIGURE-ME LOCAL)

& piokia Internet Tablet (user-configured) (PLEAS

& Filter build targets based on selected template

< Back Next > Finish Cancel

@
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* Maemo development - Tools
 IDE Integration / PluThon (contd.)

Q PluThen - pythonhildenhelloworld/src/hello_world.py - PluThon =[]
file Edit Source Refactoring Navigate Search Project Bun  Window Help
- #- 0- @ ¥- | 3 £ | PluThan
[& pydevpPa 22 . {5ProjectEx = O || B hello_world.py 22 = 0| 5= outline 2 =
S - = B W = T
= == pythonhildonhelloweorld «- gtk
import gtk
= (@sre import hilden *~ hildon
b [ hello_world.py = @ Helloworldapp
COPYING class HelloWorLdApp(hildon.Br 1
def __dnit_ (self): nd
COPYING .LESSER 1 i window
| = hilden.Program. __init [ VNG Viewer 53 eslvy, G, W B

self.window = hildon.

self .window.connect (" ﬂ = nE

self.add_window(self.

label = gtk.Label("He|
self .window.add(Label
label.show()

def quit(self, *args):
print *Goodbye world
gtk.main_guit()

def run(self):
self.window.show_alll
gtk.main()
if _name__ == *__main__":
app = Helloworldapp()
app.runi)

2 Prablems T 8 remaote Systemns

0 items

Description
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* Maemo development - Tools

Qt Creator

— Cross-platform integrated development environment
(IDE) for developing Qt applications

— It provides:
* An advanced C++ code editor
* Integrated GUI layout and forms designer
* Project and build management tools
* Integrated, context-sensitive help system
* Visual debugger
* Rapid code navigation tools
* Supports multiple platforms
* Recent/preliminary support for Symbian platform
* Support for maemo platform through MADDE

— http://qt.nokia.com/products/developer-tools

4 PEBE"EHW? embedded 30
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http://qt.nokia.com/products/developer-tools

» Maemo development - Tools
4 QtCreator (contd.)

_ QtCreator

<
()
%X

Fle Edit Build Debug Tocls Window Help

] - oo B X glistwidgeth - '_; E)Listwidget
E HelloWorld.pro friend class QListModel; B
:f [ main.cpp public: ) ) )
Welcorne [& mainwindow.cpp explicit QListWidget(Quidget *parent = 0);
E [ mainwindow.h ~ListWidget():
= Qf mainwindow ui (ListWidgetItem *item(int row) const;
int row(const QListWidgetItem *item) const;
Q id insertItem(int row, QListWidgetItem *item);
insertItem(int row, const QString &label);
Debug void insertItems(int row, const QStringlList &labels):
- inline void addItem(const QString &label) { insertItem(count(), label); }
.l" inline d addItem(QListWidgetItem *item);
Build&Run| == inline void addItems(const QStringList &labels) { insertItems(count(), labels): }
QListWidgetItem *takeItem(int row);
-',’ int count() const:
Help . . |:|
QListWidgetItem *currentItem() const;
D void setCurrentItem(QListWidgetItem *item);
Ree . void setCurrentItem(QListWidgetItem *item, OItemSelectionModel::SelectionFlags command);
int currentRow() const;
vold setCurrentRow(int row);
void setCurrentRow(int row, QItemSelectionModel::SelectionFlags command):
QListWidgetItem *1temAt(const QPoint &p) const; (=]
inline QListWidgetTtem *itemAt(int x, int y) const; -
= = Threads:
| Level |Functon File Line Locals and Watchers [ Breakpoints | Thread ]
Building ~ 0 QLilstWIidget::... qlisltwicliget‘h 192 Name Value |-|—W,e -]
(o] ; Malanmdow ma!nwmdow‘cpp ;0 : 27 rems=  QStringList
a main main.cpp Qstring 1
[ir . QString
? [2] bin Qstring
[3] boot QString
. [4] cdrom Qstring
w [5] dev Qstring
[6] etc Qstring @
- [7] __home Qstring

[ mi o Task List Search ResultsAppIication Output Compile_

Leandro Melo de Sales, Msc
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* Maemo development - Tools

MADDE

Maemo Application Development and Debugging
Environment

It is in technical preview status

It provides:
* Command-line cross-compiling

* Multi-platform support (Linux (32-bit/64-bit), Windows, Mac OS X)
« Configurable for different targets & toolchains
* Client for the device to simplify the development process

It will [probably] become part of the
development environment for MeeGo

http://wiki.maemo.org/MADDE
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http://wiki.maemo.org/MADDE

* Maemo development - Libraries

! Hildon
— A framework for developing GUIs

— Provides a set of dialogs, widgets and themes based
on GTK

y Nokia - Nokia 770 - mini-browser v MaemoWordPy
Url: | http://www.nokia.com/nokia/0,1522,,00.html?orig=/770 | oK Title: | ‘
A —
Text: Al (Al @ © & Al @ EEE &g EH BB ¢
MNOKIA
770 |
lllllllllll blet

The Hokia 770 Internet

available for purchas
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* Maemo development - Libraries

LibOSSO
Access some system and device functions
Date/time management

Display management (turn on/off)
Battery level

Auto-saving / state-saving
Notification dialogs
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» Let's go to examples...

1| # Create application menu T
2 menu = gtk.Menu() AT RS )
3 items = [gtk.Menultem("Open..."), Open..
4 gtk.Menultem("Save"), Save
5 gtk.Menultem("Exit")] Exit
6
7| # List of callbacks to handle menu events
8 callbacks = [self.open, self.save, self.exit]
9
10, # Connecting callbacks to each items of the menu
11, foriin range(len(items)):
12 itemsJi].connect("activate", callbacks][i])
13 menu.append(itemsJi])
14
15| # Set the menu of the window
16| self.window.set_menu(menu)

Leandro Melo de Sales, Msc h PEBC"”E' (ernlbedded
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» Let's go to examples... (contd.)

1] # Open existing file
2 def open(self, widget, *args): = notepad_hildon.py
3 # Create a file chooser dialog to select which file to open
4 dlg = hildon.FileChooserDialog(self.window, Open file
5 gtk.FILE_CHOOSER_ACTION_OPEN)
6 response =dlg.run() = EUILTEDE SO hot-2008-03-11.
7| #If the user clicked in ok, we get the selected filename, get £73 Audio clips
8 # the content of the selected file and put it into the textbuffer £ Documents —
9 # of the textview object 3 Games shot-2008-03-11...
10, if response == gtk.RESPONSE_OK: ) Images

11 self.filename = dlg.get_filename()
12 infile = open(self.filename, 'r')
13 if infile:

[ Video clips = @ welcome

b

Select Cancel

14 string = infile.read()

15 self.textbuffer.set_text(string)
16 infile.close()

17 dlg.destroy()

Leandro Melo de Sales, Msc PEBcn"i. @.bedded
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» Let's go to examples... (contd.)

# This function creates a libOSSO info_print object
# and shows it, returning the result

1
2
3 def show_infoprint(obj_name, message):

4/ osso_c = osso.Context(obj_name, "0.0.1", False)
5 note = osso.SystemNote(osso_c)

6. note.system_note_infoprint(message)

= notepad_hildon_osso.py - Bo...

Hello World!!! »
@ Now editing /home/user/MyDocs/

Welcome to the Bossa Conferer welcome.txtfile.

Leandro Melo de Sales, Msc h FEBC""E' (ernlbedded
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sExamples of complete apps / libs

4 LibGPSBt - provides API to get access to the
geographical coordinates

v Maemo Mapper

P
4 /—‘
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sExamples of complete apps / libs

1 Carman - application to get information from cars
through bluetooth: velocity, engine rotation, fuel
level, ...

-

Eng. Load

Leandro Melo de Sales, Msc L! FEBEnHﬁ e 39
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sExamples of complete apps / libs

4 Canola - multimedia player

10:23 = 50 All photos

BlogBits Podcast

yiormatos, Delete

Blogbits Podcast #8 - Microformatos, ... Delete

Blogbits Podcast Incios... n
loghits Podcast Wincios na Web

‘eraBra Delete

BlogBi ra Brasi

2

=
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* Next step: MeeGo Platform

MeeGo is an open source, Linux project which brings
together

Moblin project, by Intel
Maemo project, by Nokia

Integration between them into a single open source
activity = integrates the experience and skills of two
significant development ecosystems

Many of the presented development tools will be
available in the near future

Support platform for a variety of devices: netbooks,
pocketables, in-vehicle, connected TV and smartphones
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» Resources

http://maemo.org/
http://maemo.org/development/
http://garage.maemo.org/

http://meego.com/
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http://maemo.org/
http://maemo.org/development/
http://garage.maemo.org/
http://meego.com/

» Conclusion

Understanding and developing applications for
maemo platform

Platform that is getting more and more popular,
providing interesting environment for mobile
application development

It still getting improved and supported by Nokia and
the open source community

The latest big news:
Release of maemo 5 and Nokia N900 device

Merge(Maemo, Moblin) = Meego...
See you in the demos session
Evolution of maemo platform
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Thank you!

Question and discussions
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