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The Implementation of Graphic Window Library for RTOS Qplus-P
Do-Hyung Kim'- Sun-Ja Kim"- Seung-Woo Kim'"

ABSTRACT

As the Internet appliances like digital TV, Internet set-top boxes, and Internet phone, are showing up in the market, the economics of
real-time operating system (RTOS), which is an essential for controlling those devices, is expanding faster than ever before. ETRI has developed
an extensible RTOS called Qplus-P, targeting various platforms ranging from PDA to Internet set-top box and home server. This paper
describes the implementation of graphic window library for Qplus-P. The Qplus-P graphic window library was implemented using tiny-X
graphic server and gtk graphic toolkit, which are open source softwares. To port this library to various appliances, hangul processing, screen
rotation, touch screen, and graphic acceleration functions are added to the tiny-X graphic server of the implemented graphic window library.
Currently. Qplus-P graphic window library is running on ARM-based appliances such as iPag PDA, Samsung S3C2400 board, and Zaurus PDA,

and on Home Server that uses x86 processor. Qplus-P graphic window library is provided as a part of Qplus-P target builder.
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#undef 1386Architecture
#define Arm32Architecture

#undef OptimizedCDebugFlags

#define OptimizedCDebugFlags =0

#define ServerCDebugFlags -02

#undef StandardDefines

#define StandardDefines -Dlinux -D_arm_ -D_POSIX_SOURCE #
-D_BSD_SOURCE -D_GNU_

SOURCE

#undef CeCmd

#define StdIncDir /opt/q+esto/cdt/arm-linux/include

#define PrelncDir

#undef PostlneDir

#define PostIneDir /opt/q+esto/edt/lib/gee-lib/arm-linuwx/2.95.3/include

#define CeCmd /opt/q+esto/cdt/bin/arm-linux-gec

#Fundef CplusplusCmd

#define HasCplusplus YES

#define CplusplusCmd /opt/q+esto/cdt/bin/arm-linux-g+ +

#define DoRanlibCmd YES

#define RanlibCmd /opt/qresto/cdt/bin/arm-linux-ranlib

qp-libpng-armdevel - 1.0.7-0.386.rpm | ¢ip-1ibpng -1386devel-1.0.7-0.i386.rpm

ap-gtk - -armdevel-1.2.10-01386pm | aqp-gtk--i386devel-1.2.10-01386.pm
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#define KDriveXServer YES

#define XipaqServer YES

#define KdriveServerExtraDefines ~-DMAXSCREENS = 3
#define TinyXServer YES
#define XfbdevServer YES
#define CrossCompiling YES
#define TouchScreen YES
#define ItsyCompilerBug YES
#define BuildXinerama  YES
#define BuildRandRR YES
#define BuildFreeType  YES
#define BuildXInputLib  YES
#define HasLibCrypt YES
#define ProjectRoot /usr/X11R6

(22! 3) xc/config/cf/host.def T W
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static int DrawStringWithFontSet(+++) |

ptr = (unsigned char #=)text ;
is_xcharZb = fs -> is_xcharZb |

while (length > O {

if (is_xchar?b) {
i char_len = pir_len / sizeof(XChar2b) ;
char_len = ptr_len/2; // modified
XDrawStringl6 (dpy. d, ge, X, y, (XChar2h =)
ptr, char_len) ;
x += XTextWidthl6 (font, (XCharZb *)ptr,
char len) ;
}else {
char_len = ptr_len ;
XDrawString (dpyv, d, ge, x, v, (char =)ptr,
char_len) ;
x += XTextWidth (font, (char *)ptr, char_len) ;
)
break ;

(3= 4) xe/lib/X11/omText.c Tl L=

(217 pol| A Bo] 7]1F¢] omTexte 22l st #H
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Bl HARA] qupolE a9 2 EabshA ®vh (13 5)= XLib
Inith o+ 48 43 BeofFr)

[ # define MUSTCOPY  /* added */
#ifndef _XLIBINT_H_
#define _XLIBINT_H_ 1

#ifdef MUSTCOPY
/% for when 32-bit alignment is not good enough */
# define OneDataCard32(dpy, dstaddr, srcvar) \
{ dpv -> bufptr —= 4 ; Data32 (dpy. (char *) &(srevar), 4); }
#else
/% srevar must be a variable for large architecture version #/
# define OneDataCard32 (dpy, dstaddr, srcvar)
{ *(CARD32 *)(dstaddr) = (srcvar) ; }

#endif /+ MUSTCOPY #/

(2% 5) XLibnith m WS
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static int KdMouseProc (++) {

switch (onoff)
{
casc DEVICE_INIT :

case DEVICE ON :
pDev —> on = TRUE ;
pKdPointer = pDevice ;
#ifdef TOUCHSCREEN
il (kdTsFuncs)
(*kdTsFuncs -> Init) () ;
#endif
if (kdMouseFuncs)
(#*kdMouseFuncs —> Init) () ;
break ;
case DEVICE_OFF :

(32l 6) xc/programs/Xserver/hw/kdrive/kinput.c T LHE

(2] B)dA BRol HAzAY 4HE Adsr] &
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#include “nv.h”

static void nvRIVASetup(NvCardInfo #nve)
{
CARD32 regBase = nve->I0Address ;

nve->riva,PRAMIN = KdMapDevice (regBase=0x00710000,
0x00010000) ;

= KdMapDevice (regBase+0x00600000,
0x00001000) ;

nve->riva.PCRTC

nve—>rivalQ = VGA_IOBASE _COLOR ;
nve >riva PRAMDAC = KdMapDevice (regBase+0x00680000,
0x00001000) ;
nve->riva.PFB = KdMapDevice (regBase+0x00100000,
0x00001000) ;
nve->riva PFIFO = KdMapDevice (regBase+0x00002000,
0x00002000) ;
nve->rivaPGRAPH = KdMapDevice (regBase+0x00400000,
0x00002000) ;
nve—>rivaPEXTDEV = KdMapDevice (regBase+0x00101000,
0x00001000) ;
nve->rivaPTIMER = KdMapDevice (regBase+0x00009000,
0x00001000) ;
nve->riva.PMC = KdMapDevice (regBase+0x00000000,
0x00009000) ;
nve—>riva.FIFO = KdMapDevice (regBase+(x00200000,
0x00010000) ;

)

(32 7) xc/programs/Xserver/hw/kdrive/nv/nv.c T LIS

NVidia g 7l=% & 714 7155 A&7 e
x¢/programs/Xserver/hw/kdrivee] nv/gh= A H o]@lE 2] =

AL 2EMA QplusPE 22T B2 2H0(ER 2| 78 483
MEA AAsa, o] fHle e Imakefile, nv.c, nv.h, nv

curs.c, nvdraw.c, nvdraw.h, nvstub.c, riva_hw.c, riva_hw.h
S8 £ tiny-X 28 AuE % BU95S Ay
ol NVidia 288 7147152 x86 & tiny X AW oqt 4
FTHAL, arm & tiny-Xol A= A 2lahn] ghet)

32 Qplus-P 1244

QrlusP 2= £21& $7) £2:9] gtk-12108 71Fon
AHd 83C2400 R=, ofe]dl PDA, #F$-F2 PDA, 1231 &
Aol &Asy] e, gth-1.210 A& Y-S 222 7
Telsted FESAY Gth-1.210 A4 2~ ANgL
A2 A stx] gkol F8 Ao configure FUL 44
ate] fdoie &by,

QPlus-P L= #dd 2te] B2l glib, libjpeg, libpng,
libtiff, gdkpixbuf & FTNiL2E 7|itesr FEH
Glibe] A2 WAL glib-1.2100]3L, arm ZE 442} x8 =
ZAME SIF W31 SdE HEse #ARdsdd Lib
jpeg 2ol B2 #HdL libjpeg-6ho] i, libpngs= libpng
-1.07& 7IFo® stk 283, libtiffs libtiff-v3ss
Ag 7leos d9Ha, gdk-pixbufs gdkpixbul-09.0%
ARSI ol 2y #¥ ZolHelEe Aza Ay
& 8 Hda H A3 b, A4 S3C2400 K=, ofo]
PDA, 182, & Awe| &A= 3l

Qplus-P “12fy E7la ‘LEHJ’J 7 golrpgse 2

7

22 FHud

=321 T2 2k 2lol2ag

41 T fz<2 2to|l2Rfgle| 5F

Qplus-P 139 = 1 & 23
Zz o] g Qe He 28 A
Zeads AA 4 AA7 shseel e L TAERS
FEANF7) Aol B A=Y X9 gtk 1Y £33, 13
o 7ler e o F 258 7|gto 2 FHEHL
Qplus-P 2% A= FejHejg= a3 e E7o
E=

® Qplus-P tiny-X 28 A= a3 7 5L 4E
gtk ol= Z1E9 tiny-X 2T MBrr 3 28 4
ol AA= TAHAHE AT Aow FY ArAA
71710 gald o g Ee 3
tiny-X e A= gd A, A a3 e 5
PDASH H2 4% HH7td 7]7]q) Lad N5EE A
=y



484 BEME|ISSI=2X] A H10-AT HI5=2003.10)

e Qplus-P 2T xS elBHe Y tiny-X afiF A
BE nVidia GeForce T 28 7l=ef dist 714 7|5&
Azdct 7189 tiny-X 29 AHelA= nVidia L
o =g A% AL 7S ALk §7] g,
tiny-X IEH%‘ M goR AEA FA=AT NVidia
a2y =2 43 209 7 7S FA 1A B
gure] dolgg Adde d o 1 sss Aw
stA Atk

e Qplus- P 29 B}Olt_lﬂiﬂlt— 7] X ol Bl n
glolugd AYE AEs Fola it sh=so] A
o] Agt=o] 2= ’-t%‘——l ARz 7]71e #A=7] A
AN 2oy 9= gelBe s AR S8 HE
g 75EE FASH, gelrdy] ArF Fole Al

Za3lth <X 2>& xB68 QplusP 1E RS- ghol

Bajge ¥3 X feolHuEe =72 vlmg el

<H 200 #EAHE ol AV)E fust/X1I/RE

Aib g&eH e Fo A X11/, modules/ 5& AAT oF

g golBeje A7) E HoFETh

(E 2> Blo|BER{e| 37| 8|

! Qplus-P 228 ¢=5- ‘ T= oy el e
S ol n ez , ieE X 9% Alnd
=N 3.3M \ 12M

42 JE =2 2lo|Hpizlel +#
Qplus-P 229 9= FojEeizl: dubios i &
g ma Y juﬂ&cq FIAFHER o] HdME= Qplus-P
s8 deafee] £y dAE B Ly A= o
B °

Aelel $8E PRALR HoITH:

*m‘gf' el i ""72:-5‘1_.?:..' i
e e T
£l GplusP Configusation s — e
1@ 2] Liux Kemel Configuratian System TR FrC L OFT
i {2 Swtem Canfiguratan Prmpt WF%, i
- 4] Bastc fefc files (milab, ftab, 1C3) e I‘bm
& ,:,waanom ; - F
41 ) Development 5
¥ (] System Enveonment o B
< Etiver Infedace P F""
=YX ] eion & {Q
ol Wore
% i .
s e meni

Tha Tiny % Winntar Sysien prosioes the bate lechnoiogy for developing
 Xftdus srver fienel frame bufie graphice User (sferfaes wan minmum footprnd
i instelt basic binaries
dinstal tem
4 it fonls
L inetad locales

i ) Hnpnting sl ey

& Cec = .
i Jrangst(anﬂnummh g Felp tgﬁ L&Ew§ i R
R i i cii Thraeae

Inage Treobrioecl- pagiangelpagfisd B
nat File System  Mpbeoloolfs tar gt -

- JFFSZ mage buil successiuliy. L
o . T
T .
e e e
- i i : A

(D2 8) Epleiio ZEheE e =% 2loj=22

= g}

H

Qplus-P 223 € ZolHef =

Qplus-P EFA

gol Egeel Azded, (19 9 B Wee i
20 e dolndd S welEn,
(I 92 —QH'H 12l 4] Q])lU‘S*PE o]&3 DVD =]
o=

ole] il syl S wolFEth (Crd9)eld e Qplus P
& Awol] &AsAL DVD # 015 & A 3 &8
02 pVidia o= b ﬂ‘s—% ol g3t FdH4E A
ElR=

Enteriaiaments
i i —

(T2 9) DVD 0|0 =& =tH

(% 1002 amm ZRAAME AMESHE S3C2400 B o
Sk] ;_LHuz- e glolBE e 438 UL HolFu)
S3C2400 HEolME ¥x ~3¥ 4¥3} USB w2 ¢
x,JO J&blla}cﬂ } g :‘I: 011;]_.

b

4 52 T
(32! 10) S3c2400 E=of|AMe] =3 3tH
(79 102 49 194 dAx8 2 (eBook Reader)2]
el FAe Hosul (rf 1106l 2ol HARE #d
o A & =7 wjie] Axpdo] ARR Holx LS AT
3 54 7)5E e AN Aue F4dein ok



EAZE 2EHA Qplus-PE TcHE 212 210|282 7 485

87e] AP AA5S ATselor sha, vhokd seglo]
of §HE # Umg s)Fe] dguolel gt 1ela,

Y2 $ACR gk-2xE APshe A7%E AYser @k

ETH e ok Ronder

O eS8 E R RN

H, A3, whed, “EL/IX ¢l 38 A 43 A7 29

C EF gpoluelele] AA 2 79", FBH
T3] = T4 A, Vol9-A, Nod, pp485 490, Dec., 2002.

(2] #44, &383 “Qplus B2 2Ud : o= g% 577,

AR A o8] FASe T H=T A, A9 A1E, pp. 663

[3] Adig), ¢, 13359, DW%%, "RTOS & 97 thatsd <l
~ZD, Vol9-D, Nod, pp.

2
B
g
-
i
o
o
B
K
—IQ‘
_JE

677-686, Aug., 2002,

- [4] E= A9, R Brta7]eME 243 24
é” ; 2 47, 2001
EE & [5] http//'www.gtk.org.
: ; ?; ¥ [6] http://www.directfb.org/gtk.xml,
J ; & [7] http://www trolltech.com/products/embedded/indepth.html.
E i [8] http://www.xfreeS86.org.
: ‘e (9] http://developer.gnome.org/doc/ APl/gdk-pixbuf.
B ¥ [10] http://www.jpeg.org.
& [11] http://www.gzip.org/zlib.
2 [12] http://www. libtiff.org.
i [13] http://www.libpng.org/pub/png.
: [14] http://www.flik.org,
[15] Aad, vhswl, “HAA G A Qi & $18 efelEefa] 4
AW 7R, FEA S =EAD, Vol9-D, Nol, pp.153-
160, Feb., 2002,
5. 42 9l st& o [16] “VxWorks 5.3.1 Programmer’s Guide Edition 1,” Wind Riv—
or Systems, 1997
B o=RoM ARIIHE A7 S Qplus-Pel B [17] “VxWaorks Training Workshop,” Wind River Systems, 1996.
e el 9w slelHee] Fae] dlaE 712y [18] “pSOSystem Programmer’s Reference,” Integrated Systems,
R 243 AA Qolus P A7 A, ol B i
& A w7e pART 1gE $ne fojuias = [19]1 “VTRX Reference Guide,” Mentor Graphics Corporation,
1997.

Mozl XA 42008 gtk+(1.210)% 7]dke s o]
29 ARIA 22 A Ve 2vs 2 liny-X
T Aol gtikr T EA1E Alggch 2el 3, Qplus
-P e §8 T2 sde] et glib, gdk-pixbuf,
libjpeg, libtiff, zlib¥} +2 TlojHejglzn Agdvh 78
o xS ffejHduls TFE X gho|Heje| Kt g
o] 5.2 171 7} 4gs] Zha, PDASH 22 A~FANA

S ﬂ—L—. *lz}i” ﬂl 1-;-. lﬁ&

[20] http://www.handhelds.org.

[21] hitp://www.microwindow.org.

2=
e-mail : kimdh@etri.rekr
19939 AR gta el Fstah-F oAl

19054 F Tt A ake)sd

§M§I W.;-S—?l"-
o

115 ghejHejel v Pl Rol: AFFEE AAZHA 28 A



486 EMel=R=&X A H10-AR K52=(2003.10)

24 d R
e-mail : sunjakim@etrirekr
1%&{%%ﬂ%ﬂﬂﬂ”@u+ﬂﬁ4)

A o
4 d %

e-mail : libero@dongeui.ac.kr
19913 ety Ay 2 AzeE

199593 Fdoista oiehsdl AFE FEst (F8H})

(384D 19933 =apebred 7] € A4E T

1987 ~ @A @=HAFENAdTE FFH (F34Ah
ﬁz_ﬂﬂﬂ%ﬂ?iﬁ%ﬂ?% T 1999 #=7etr|&d A7) @ AAEE

Aok : g A A, DSM, Y= A A (Fehatal)
1999 ~2001 =@ FANATY HFHAZES 7 EA T4

A4

2002 ~ & A Feuigtn ARG TN hZEYFetEE

A4
SRk AT DA, 293 AES A2d, g

A



