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• �v �c
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¤D-?M, Z_~ KN� ¥@¢ bada ¤D-?M =

• 6u ¯9
- 2009 OSS 'K� LiMO/Android J� =
- ³ ©, F3d`�(�) 6£�X, ´ (�)GENT 6£�X =
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Linux... evolution...
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Embedded System

Micro Processor/Controller      

Operating System 

System Software/Application 

Memory 
I/O 

Software 

Hardware 
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�  �� ��(&

- ��1 [~ �P�� ¤D-?Hn ~¬ '9 $P 

- Intel 80386n\ �. $P± oA ed�|D ¡�

- GNU 8+E Xw

• 1991�� 0
�" Linus B. Torvalds� "3 
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- F3d �0 $P )F

- Linux : Linust Unix~ «_k
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Linux...
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Linux Features
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Linux... for Embedded...

! "#$%&"&'()&*#+*$,-'&.
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Open Source Tool for Embedded

! GHH,*I2-J+

/ I$K=*LM*NOP78Q*RST*UV

! #WX%#+)&YZ-)&[*W&\&,H]^&+)*X+\JZH+^&+).
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/ kWl_*Vm*nop*UV

! X^(,-)HZ

– q'Z-)'2lHi_*aXbK_*
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Open Source for Embedded
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! ÖÜ°Å¢*óò

– Ç&£`J)*e*ô]],&*q-d-ZJ_*kHHY,&*I2ZH^&*g
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– F•C*e*å]&Z-*^H£J,&_*¶&)dZH+)*g*
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Library for Embedded System

-  Qt : ��
��� �� �
	��
✓ 'f�|D Symbian, MeeGo = �x 

-  SDL : ����� �
	��
✓ SDL on Android, iphone-sdl, SDL for S60 =

-  ����� �
	�� 

✓ GStreamer : LiMo, MeeGo, Android =

✓ OpenGL ES : 3D -?¦d

✓ OpenAL : 3D(ex. 5.1�0) s>s

✓ OpenCV : q[�F
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Introduction of Qt
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' 3##è$&3æ&≤1/=?e&åS
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Qt Widgets

A ‘’v&«÷Fn=8ê)0J&rs

' «÷&Å&X◊&åçÿMEõ&Ÿ⁄¶&«v&í€‹&›D

✓ fi°ªF¥1H0*1>.J`&fiºMflF@1H0?=H)*.JU&‡dNú&û^&¬·ó&‚„
' ÉÜá&‰Ÿ&ÂÊ¿&Á°�Äl&ƒËÈl&ÍMç©MEl&G2)HÉÇ&Ö&tuv&‡Îef&

[\&UVv&Ï%v&ÌÑáõ&Qù&ÓÔ‹å&¨•&¿MÒÚdó&rs

A ÓÔ‹Mù&–ø&ÆÛv&Ù™&

' íƒL:ıˆ&Ï˜ñó&M¯°õ&îd

A tuv&E˘˙&rs

A ˚rk&¶V&rs

' à0&3’ç&XÊÙ™&ú£

' à0&Ç=HêI=.0

#include <QApplication> 
#include <QPushButton> 

int main(int argc, char **argv) 
{ 
      QApplication app(argc, argv); 
      QPushButton *hello = new QPushButton("Hello World", 0);
      QObject::connect(hello, SIGNAL(clicked()), &app, SLOT(quit()));
      hello->show(); 
      return app.exec(); 
} 
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Modular Class Library

• à0&¸’ç&~©{™:c˝˙&˛i&ú£∆&«®f&ˇÚ&cwó&!"f&rs
– a)IHZ&%ß®*©™O.

– a)k(J%ú™´*BC¨*ÖÜáàO
*ä≠âÆ.

– a)¶&)ØHZj%∞±yz*ä≠âÆ.
– a)å]&+kh%å]&+kh*ä≠âÆ.
– a)q≤,%qah*≥àÜ¥àO*ä≠âÆ.

– a)q\Y%qfk*úµ*ä≠âÆ.
– a)"^,%"bh*S8*ä≠âÆ.

– a)W&1JY+&Z%a)*n¨à∂∑*∏Ñ*©™O.

– a)KJGHH,1%a)*n¨à∂*πõ*L∫ª*©™O.

– a)ô11J1)-+)%ºΩÖ*@æøõ*∏Ñ*©™O.

– a)ãq(]]HZ)%a)*ã*¿ó≠*©™O.

– a)G&1)%v:ú¡*¬O±∑*∏Ñ*©™O.*

– a)*Ç&£jJ)_*a)*$2H+H+_*a)*b(,)J^&[J-*g
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Multimedia support

A Ñµ1H1H&|}~�Ä

# Ñµ1H1H&Å&ä-5&|ó$°ef&∂∑N%&xyz{O&|}~�Äó&h”¬&&

'M!&<Ñü&&'`&(^&¶V∆&ú£)%&cw

# ÍEÄ*`&~©{™&ø”Œr&Ã+e&,-&U“&./‹å&xyz{O&ò0&

&'F2>?ö7?@/J&¶V∆&rs

A 12

# 345e&67‹ñó&xyz{O&fi89&rs

# ó:&;˙&<%&Á°�Ä&¬•&E°=ñó’ç&

z{O&>¶

# 345e&%v&xyz{O&ò0`&|}~�Äõ&

?¬k

✓<?@•&i@àI=@/â=6)Al&n=H81±.%&
-=*)@0(µ1±Al&Ç=HIB•&i@e%&É(0*)?6)*
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Qt Development

Install
GQXE �w©  
F© ^� ®& �'

Develop
$P( )C: oA!� 

8+ �'

Deploy
Nokia~ ovi store/ Intel~ 
AppUp Center =} �w

 

 

 

Nokia Qt SDK, Qt Creator, 
Qt Linguist, Simulator =
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Qt Development Tools

A à0&¥*)?01*&Å&¥*1..&Ñ>?0»1*6CDE&á-5&∂∑˛i

A à0&-).=êH)*&Å&à0&|óƒ≈•&5&a_&g¨

'I=@&Å&à0&5&F;˙Ú&FGI=&'H&GµJ

A à0&Ì..=.0?H0&Å&I¿å&gJK&Lfõ&rs

A à0&Ç=HêI=.0l&>I28?0)≥&>*)>)?.)&Å&˚rk&g¨

A M6?/)&Å&F;˙&˛i&ú£F6?/)»=>)&Ö&'_J&g
¨

A 61@&Å&à0&b˘&T.&F;˙Ú

A *@@&Å&à0&dDE&F;˙

A à0&(=6I>?01*

A ≤1/=?N.&à0&(-ä
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Nokia Qt SDK

A –ø&‚O&Å&PQ[õ&M\v&‚O

A –ø&∂∑&Å&Wh&À_&¶V&Ö&

'CD&∂∑&˛iFá-5J

'íR}Mç

'dc°&F;˙Ú

'…Œå

'EP°&åESÚF(6?*0&áH.0?>>)*J

'TÃ&fi°ªFê=0l&.I7+)*.=1H&ÖJ

'U°å&Üá&{WMflFà0&-).=êH)*J

A xy&345&ú£

'(ö67=?Hl&<?)61:<))É1

A à0&<17=>=0ö
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Qt in use

A -)./012&˛ief&567)88)8l&<17=>)&˛iVú&ú£

A ÍEÄ*&˛i

A ~©{™:c˝˙&˛i

`WX%`*W&1j)H]*X+\JZH+^&+). kHHY,&*X-Z)2 ô[H£&*$2H)H12H]*ô,£(^ q)&,,-ZJ(^

*√≠*q$0/ƒ≈f*$2H)H*0Z-^& qH+c*bc,H q2-Z]*$Wô*

∆-(Z(1*qh/Iƒ«««
bH)HZH,-*X»…«
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Qt Mobility

A c˝˙&345∆&«v&|}~�Ä

' Á°�Ä&WÛl&Xb¿l&¡fl&ÉÑ(Ö&c˝˙&ÔY&¶V&rs

' xy3Z5F(ö67=?Hl&<?)61:<))É1l&n=H81±.&¥5&ÖJ&ú£

A à012=?ef&rsN[&c˝˙`&ÔY\&¶V&rsFà0•&¶V&.ÀJ

# ])?*)*&Ôd&ÌÑá&Å&íE∞•&WÛM!&Á°�Ä≥&ÔY&¶V&rs

# W^î&ÌÑá&Å&_D``&(^&W^î&ÔY&¶V&rs

# «O&ÌÑá&Å&«O&;a&b&ßc&«O&T.&ÔY&¶V&rs

# bíú&ÌÑá&Å&(<(≥&(^&bíú&ÔY&¶V&rs

# xyz{O&ÌÑá&Å&xyz{O&˛i&rs

# f†E&|}~�Ä&Å&d¿Me°•&f†Eõ&
fg)ù&M\h&S&P%&¶V&rs&

# f†E&T.&ÌÑá&Å&içd≥&(^&íE∞&T.e&
%v&jk&b&li`&(^&¶V&rs

# úgl&Á†RMml&¡f&ÌÑá&Ö&rs&

• http://conversations.nokia.com/2010/10/21/nokia-focuses-on-qt-to-extend-reach-for-developers-make-
mobile-experience-richer-for-users 22

Qt for Mobile Platforms
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Qt 4.7

A à0&àI=@/

' à0&àI=@/&Ü.)*&áH0)*»?@)&¥*)?0=1H&ä=0&

' -)@>?*?0=+)&Üá&>?HêI?ê)

A ])?*)*&<?H?ê)6)H0&ÌÑá

' ≤)0±1*/&WÛ¬·l&åçÿME&∂Sl&WÛ&rO&Ö

' à0&<17=>=0öef&à0≤)0±1*/&cwó&òn

A _Vœ¬

A ¶˘&oóø&dËE
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Qt Quick

A à0&àI=@/&Ü.)*&áH0)*»?@)&¥*)?0=1H&ä=0&

# à<Ç&Ç?HêI?ê)&Å&p?+?(@*=20≥&X[v&qe‹&eO

✓çO&¶V∆&ú£)%&Üá&b&r3dsMm∆&Ã.t&tu&QR&‚„&
b&∂∑&UV

# à0-)@>?*?0=+)&¥ãã&dËE&Å&vwv&¥ãã&cw

# à0&¥*)?01*&g¨&Å&∂∑W≥&Üá&{WMfl⁄M&sXUVv&sC‹å&…&

¢°õ&CD

A -)@>?*?0=+)&Üá&>?HêI?ê)&

# p?+?(@*=20≥&nx&[\

# (yÉl&zmØl&mâ<Ç{&n)7-]&Ö

�������� �"����#��"��#�
���#��������� �"����#	�
"��#���� ��!�������������������
�����������������	�
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QML Language

import Qt 4.7 

Rectangle { 
  width:300; height:200 

  gradient:Gradient { 
    GradientStop { color:"steelblue";position:0.0; } 
    GradientStop { color:"salmon";position:0.8; } 
    GradientStop { color:"#333333";position:1.0; } /*adarkgrey*/ 
  } 

  Text { 
    anchors.left:parent.left; anchors.right:parent.right; 
    horizontalAlignment:Text.AlignHCenter 
    y: parent.height*0.8-height; // bottom aligned with gradient 
    font.pointSize:parent.height/ 8; 
    text: "Hello<b>QML</b>!" 
  } 

  MouseArea { anchors.fill:parent;onClicked:Qt.quit() }
}

Libary import

.U £e va
b_ : " 

b_ : %�
SVG

�S� �F
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QtWebkit(Qt WebKit Integration)

A n)7ä=0∆&à0≥&CD

# n)7ä=0&Å&ä-5&|ó$°•&ämâ<Ç∆&¶+ñó&)%&BC&DE&|&Ò¿

@◊&}~

# Ì22>)Al&É11ê>)�&b&≤1/=?&Öef&[\

A 12

# )!•&dO&r3dsMm&Äe&|`&ó:•&fi89&b&f†Eõ&ÅD

# ≠íÆ&|&fi89≥&f†Eõ&CD)%&r3dsMm∆&cp)R&'_

# mâ<Çl&zmâ<Çl&(yÉl&¥((&b&p?+?(@*=20&[\&UV

# 345&Ã+e&,-&Ò¿@◊&˛ie&%v&ÀÃv&fi°ª&Xú

A à0&¸GÇ•&à0n)7/=0&rÊbMm^&à0&¸GëG#e&†®&

ü!É•&Up
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Qt/Embedded 

A ¥ããó&ra\&567)88)8&ÉÜá&â11>/=0

# Ä¶!&¶V∆&&¨_&h&S&Pï

A |}~&TÑFZ*?6)7I»»)*J&M\

# à0:z!!l&à0:n=Hü3l&à0:5[Me&h˙v&ÌÑá

# ∏ÖÂe&DÜ;&à0%&(ë#&3Z5ef&[\

A ˚rk&ú£FÜH=@18)&.I221*0J
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GTK+

! kG`%k#b$*GHH,jJ).

  ÀÃÆO*ú™´*Æv±ÕïÖ*k#b$∑*Œœû*∏–*Ã—u*Ωà“”5

! kG`Ä*Ωà“”5

  k,J£

✓¨‘’÷*◊Q_*ÿŸ*⁄5*€;‹*345*›fi*€;*flÀ
  kW`%k#b$*WZ-ØJ+Y*GHH,jJ).**e*

✓ú™´*ô$#*‹*kG`Ä*Bà*‡·
✓‚„π7*‰ÂÊÖ*Á;s*ú™´*ËÈ
  kG`%k#b$*Ωà“”5.

✓∏ÍœQ*4�
✓NúÎÏ*ÌÓ*€;

! kG`Ä*ÔåÒÜ*ÚÛÑ*äÙ

! ıˆ*kG`Ä*ã«*—r
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GTK+ for Embedded

! kG`Å0l%0Z-^&l(dd&Z.

  kG`ÄQ*}Ò*Ωà“”5%kW`.∑*vwxo˜C¯:*˘˙

  345*˚¸*e*"*˝@˛=*ˇâ!L

RAM Flash

Dynamically linked GTK+ X11 / glibc 13400k 7.6M
Dynamically linked GTK+ DirectFB / glibc 4400k 5.5M
Downsized GTK+ DirectFB / glibc 3976k 4.3M
Statically linked GTK+ DirectFB / glibc 3060k 2.5M
Statically linked GTK+ DirectFB / dietlibc 2528k 2.0M
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Open Source Platform

A ≤1/=?&<?)61

' ~©{™&¶¶õ&«v&BC&345

A áH0)>&<17>=H

' áH0)>&¶+•&m:nõ&«v&BC&3

45

A ≤1/=?&,&áH0)>&<))É1

' c˝˙l&~©{™&¶¶l&áyáõ&«v&

BC&345

A ÌH8*1=8

A Ü7IH0I&<17=>)

' <17=>)∆&«v&Ü7IH0I

' çO&Üá&ú£&

A Ø1@/71B

' <Ñüõ&«v&BCDE&á∫O

32

Qtopia

• 2003� ,�+)�� �.2 $���/��# /�-
– ����� ��1	 Qt� ��4�!� '�
– Qtopia Platform(PDA Edition)� Qtopia Phone Edition

• Qtopia Platform(PDA Edition)
– Sharp" Zaurus� *%

• Qtopia Phone Edition 
– càª¿FÌÇëèl&5ëè#l&Ì"!#l&ÌÇü3l&ÌÇ3èJ≥&Ì61=F¥è###Jl&
ââ5FÜ"è#Jl&Ç1Hê¥µ))*FyëëèJl&ä_F=è!"J&Ö•&ãK¶e&[\

– å™ç&ÔY&¶V&b&D|°∫O&cé&rs
– Ãk&¶Vl&-Ø<&ÔdWl&y1áÑ&¶Vl&(<(:<<(&¶V&Ö

• a)H]J-*ööÒÜ*a)ÅXi)&+[&[:*"#à*$ò
– à0:5B0)H8)8%&à0&¸G{Vú&rs
– à0&¸Gë’ç&è†ql&<?)61l&êg@&c˝˙∆&ú£∆&«v&
à0&<17=>=0ö&|ó$°U&~ë
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LiMo

• LiMo |%(Foundation)
– 2007& 1'7 √≠(¨, 4)*Ω, NEC, S+Æ, gQ -./ flÙB A 

NTT @04(Docomo), 1L/(Vodafone) gQ 23B•4œà 458 Œ
6 %4

– 7r : 5ñO û8Q Oë±/ ‚„π Ã—

– Ñ954:;<=*e*Ô«ƒ«&*≈'*`G_*q`>w?_*hk>w?_*Ñ9(¨23
@äV%XGA#.õ**B®¯:*54*‚„π*C≠t∑*∏–*DÂu*EF5*%4

• 
�� 
– Ô««…&*ƒGû*e*H5I*Aƒ

– Ô««J&*ãGû*e*H5I*AÔ
– Ô«ƒ«&*ã'*e*H5I*Aã

– Ô«ƒ«&*Ô'*e*hJbHö

• äÙ
– KÎ : 5ñO KÎ 2.6 û8

– íìînï vwxyz : GStreamer*BC

– GUI vwxyz : GTK+ 2.10 o( BC
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LiMo(cont.)

• LiMo 4
– 20112 2y 14�(MWC)n\ P£
– EFL(Enlightenment Foundation Library) ¡ª
– 20112 7y '$; r�

• W"V� 2P �(P 	� @ 
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Android

• OHA(Open Handset Alliance) 
– äLà M@: 5ñO∑ û8¯: }ª -./ ‚„πõ Ã—}û ∏Ñ %4 

– -./ flÙ•4, 8EO, N flÙ g (O‡ 34Ã •4œÏ €P Ã—

• ÀÃ ∂ÏE íì c˝˙ 34î
– 2007& —r

– ÿQÆO: flÀ

• ¨
– KÎ + îœÕï Ωà“”5 + BC¨ 
ÖÜáàO(UI) + RC v:ú¡

• 5ñO KÎ 2.6õ û8

• O3dsMm ˛i^ JAVAõ ¶+
– SUNÏQ ΩàêO(JVM) GSõ T}û ∏– DalvikVM BC
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Android(Cont.)

• ‘’v r3dsMm b BC API
– äLUà+ (C ÖÜ° “Ω˛Á‹ VW XÒÑ ï‚5YàZà fl
À

– äL[\, 3T ]Ö, 33^, U@_û(äLU) A ∏èû8 8EO, 
`a“ UCC [\ û> gQ ÿQ API‹ b‘ ÿQ ÆO(SDK∑ bF
¯: flÀ)∑ 2Ñ Æv±Õï Ã—õ UV

• q™óM™ Pï
– 2008& 10' 22T7 c.:à. ëd(Android Market)õ ÿQ–8 
Ã—¨œõ UV

• ú£ ãK¶
– HTCQ G1, G2, äLQ ef Nexus 1, LGQ c.:V, gìhO Q, 
√≠(¨Q ijN A, ijN S, klQ N5˛O_*à¨m g
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Maemo

• ∏ÖÂ N700M! N810, N900 ídì≥ (^ òï\ åçé ¶
¶⁄∆ «v 345

• ¨
– Debian/GNOME∆ ¶+

– GTK+ 2.10, glibc, D-BUSõ ¶+

• ∂∑
– maemo.orgõ C®f BCñó ~ë

–ñ 166∂• ó\ |óƒ≈∆ íì iò

– GUI |}~�Ä% GTK+ef Qtó ˝ò ôT

• ∏ÖÂ• 3ËƒQ(Flagship) cö(S60 Nídì)e [\õ ôT
– Maemo !  MeeGo(2010) ! WP7(2011)� ��
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Moblin

• Ö>à NnÑ 5ñO 49
T v:o±

–¿M¡E Lr ®Û∆ «®f D
EÙ™≥ cú ùv^ d§E &
ã(Linux Foundation)e «~

• M ’d

–éû, c˝˙ ¶¶≥ ÍEÄü 
F†ç≥ (^ ¶¶

–å°• CPUõ [\)ù P% ¶
¶⁄ef c¢£∆ rs



• ∏ÖÂ• Maemo + å°• Moblin• CD 345
– ÖÜ°Ï înï àC7 ıÊtu 5ñO û8 pC4‡

– 4qr ‚„π1L `@≠à zs EF

– ΩàêO : 5ñO |%õ 2–8 pF

• ú£ 345
– Oë±/ tŒ uvΩ 49T RwÜ, °x, yqz, înï/, K{ì. Oë± TV, 
|DC Ö˘¬Ö}± NOP g LçÑ ûû (8Q }.Õï u~�⁄∑ UV

• éûM! ·¢§ PCe %• *&õ „¶
– °x/yqÄ : 7à8, u;O, China Standard Software Company, DeviceVM

– ‚„π •‡ : International Syst, Linpus, Mandriva, ÅÇ g

– 23 B•¨ : `ÉQ 23B•¨Ö ÿÑU, >w? àÖ5u
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MeeGo

http://www.newswire.co.kr/newsRead.php?no=477352&lmv=A01

• r3dsMm&Pï
– Å~uQ*å\J*O)ï‹*Ö>*ô]]K]Ü*êÜ*4á*àC

• ∂∑˛i
– a)*à‚5YàZ*Ã—*óòõ*flÀ
– a)*bH£J,J)c_*b&&kH*GH('2*h-c&Z_*ålq*â.*NOP
– ¿ó≠õ*∏–8*kG`ÄÅI,())&Z@*€P*UV

• <17>=H&ÙO&ø”Œr&_V`&}ÑßE&[\W&i®
FÜzJ∆&¶+ñó&¨©
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MeeGo(cont.)



• Ñ?>6[•&d§E&¶+•&EP°ç&345&
– Ç&£*û8Q*49T*åq*

– Ô««J&*ƒ'*—r*Å*Ô«ƒ«&*ö'*ä$7*Ö;

• ¨
– hJ+(i*`&Z+&,*Ô»*û8
– &i)ã*0J,&*qc1)&^*BC

– Ç&£*åq*q&Z\J'&1*e*KÎÏ*ï‚5YàZQ*Bã78*î
œÕï‹*VW*åçõ*éè

– bHêH*0Z-^&ØHZj*e*ë-\-q'ZJ])*0Z-^&ØHZj*flÀ
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WebOS

42

Smart Device

A oóø&Pï•&Ö“

# EP°&âyl&áyáFáH'y)µ=@>)&áH»10?=H6)H0J&Ö

! q^-Z)Gf

 VWX%Y$;)'>;%Z[\%G]%^%_`

  R##A'%abc%^%Y9>$'
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IVI(In-Vehicle Infotainment)

! kX¶#f#*ô,,J-+'&

  ÿQÆO*û8Q*|DC*Ö˘¬Ö}±%#f#.*

flí*Ã—

  b&&kH∑*û8
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