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2.2. Windows CE 5.0 JIt &4

Windows CEAA A@8& B=o gaAyE A
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dded Visual C++) (or Visual StudioNET)E A}
43,

PBE %3l RE 2d9 CEAYY s, |
= NEE BERY ge2d 2 gu e 3
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8.8 SDK (Software Development Kit)& A
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Lo Fies | » Config bib
L b — ARMVA Platform.bib
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.\cesysgen\ddk
.\cesysgen\oak
.Acesysgen\sdk M NK.BIN
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\target — % _TGTPROJ%\RelDir\
\files %_TGTPLAT%_X86Debug>
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(Fig. 8 (a)) Build seauence

Build Procedure
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® System generation

*

Sysgen.bat

Header and source code files
System libraries
Module definitions (.def)

Cesysgen.bat

—>
sysgen.bat

System-specific header files
Linked libraries

Specific .def files

@ Feature Build

Source code compile

DIRS I A=

Sources 12 AIS

nmake S&

MANE exeQl .dIIE target 202
MAME IbE 20IEde] 2062

® Building release directory

Buildrel.bat

. DE platform IIYES release directoryOll =A}
. PE binary IIYS release directorylll SAl

. NISKI &B0 28t SAILE link ==

® Making image

W
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.dat ' =) initobj.dat
.db I =) initdb.ini

- Be
- B
- 5
- B

. Default.fdf Aiad
. nk.bin OI0IXl Al
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(Fig. 8 (b))
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@ Create BSP
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@ Compile Platform

@ Eboot Porting

® Kernel OS Porting
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@ Develope Application
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I Common code dir

platform\common\src

—» inc
—» ARM
— common
cache
memory
—» ARM720T
—» ARM920T
— Intel
— Samsung
> s3c2410
> inc
> interrupt
—» power
—» RTC
—» startup
—» timer
—» MIPS
—» SHx
—»  X86
—»  Common

[ BSP code dir

platform\<BSP_name>

|—» cesysgen
—» files
‘—» intltrns
L_» 0409
L» src

— bootloader

—» kernel

— OAL
—» kern

—— kernkitl
— kernkitlprof

— inc
~—— common
debug

—— drivers
PCMCIA

(Fig. 4) BSP 13812 2! platform 4
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| Test HW and ROM Monitor  |—{ 718 % Hwel e 215 ROMS] EUH 22213 55 82) |

!

L Clone Reference BSP H Clone A43 (PBo| A reference HWS] BSPE 7]Ht o &) J

!

l Develop Boot Loader H Boot loader (Eboot) 7 & I

| Develop OAL (Min Kemel) | OAL 7% B

| AddDeviceDrives || A2 nwe) eutol 2 =atolm s |

[ Power Management l——l Power ¥} 715 73 I
| Packaging(cec/msi) || CECor MsI geh= A= HWol B ¥ BSP 44 |

(Fig. 5) BSP JH&LHA
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0000 0000 @
Bootloader >
0001 0000 —@ Download and Run @
When comm fails A
0020 0000
Download
Driver
3000 0000
Exception Table
@
30000100
n
3001 0000 [ @
User’s image <+— Download
Image
3400 0000

(Fig. 6)
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J) e e 9) Reset to factory default configuration
Ethernet Boot Loader Configuration :

U) download image via USB

### Ethernet Setting ### E) download image via Ethernet
0) IP address : 211.221.245.140 L) Launch existing flash resident image now
1) Subnet mask : 255.255.255.0
2) DHCP : Enabled S) Save configuration
3) Program CS8900 MAC address

' Enter your selection :
### System Setting ### J) e e
4) Boot delay : 1 seconds Eboot Z=9 3 382 <Fig. % Zd.
5) Startup: Download new image BE 209 A2Z& Blcommond] StartUp()el A
6) NAND Write Protect : Disabled Azeta F 71%-& BootLoaderMain()oll A o] &
7) Program RAM image into NAND Flash : ojA Al ).

Disabled

8) Low-level format the NAND Flash

StartUp( ) —% BootLoaderMain()

—» OEMDebuglnit

— OEMPlatformInit

= OEMPreDownload OEMReadData

[ OEMDownloadlmage ———7p————| OEMMapMemAddr

Blcommon —* OEMLaunch

E OEMShowProgress
]

Download Fns

—» OEMIsFlashAddr

» OEMWriteFlash

- OEMStartEraseFlash
[ OEMFinishEraseFlash
-

OEMContinueEraseFlash
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3.2. Kernel 38

Target HE=& 93 CE 71¥2 PBY Jl¥=
T(catalog) &% & Core OSolA 83 fea-
tures AE3q ZRIAEA F7Igtog A 4o
A +A4E 4 Aok PBY Catalog | Core OS
o] £2 features TS 2t}

@ Applications and Services Development

@ Applications - End User

@ Communication Services and Networking

@ Core OS Services

® Device Management

® File Systems and Data Store

@ Fonts

Graphics and Multimedia Technologies

@© International

@ Internet Client Services
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@ Security

@ Shell and User Interface

@ Voice over IP Phone Services
{® Windows CE Error Reporting

AL REE 93 #Ade FAR_4E platform
wizardg ©]83te Z2AEE YAsHEA 7]E
A feature7t F7tE 3 Vol VR feature
g 73 2e2 F71 AF 4 Utk Mobile hand-
heldg H& 7|23 84+ g7 2o

@ Applications - End User

@ Applications and Services Development

@ Communication Services and Networking

@ Core OS Services

® File Systems and Data Store

® Fonts

@ Graphics and Multimedia Technologies

[ Boot loader startup sequence

] | Kernel startup sequence

Startup » Startup
EbootMain KemelStart

BootloaderMain ARMInit
OEMDebuglnit » OEMInitDebugSerial
OEMPlatformlnit +» OEMInit
OEMPreDownload Kemellnit

Download Occurs Heaplnit
OEMLaunch InitMemoryPool

Procnit

Other (optional): SchedInit
OEMReadData )
OEMShowProgress FirstSchedule
OEMMapMemAddr SystemStartupFunc
OEMisFlashAddr
OEMStartEraseFlash
OEMContinueEraseFlash
OEMFinishEraseFlash
QEMWriteFlash

(Fig. 8) Boot loaderOiA HLEZC MO SE
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(<Fig. >3 2Z).

International

© Internet Client Services
@ Security

@ Shell and User Interface

Sample application®. & MP3 playerg& T#3}
Ack. 1 fHFL g 2o
(i) PBYIA SDKE TFd3te #A
<Fig. 8>2 BSP9 HE =2Zydr CE 7AE=E @ New SDK in PB | SDK : $& Z213
AA7F A E BARS 7 BEY Z=qA A < 9% SDKe| A4S &g
PH e AA S BA9FA Aot @ Configure SDK in PB | SDK : SDK¢| A
A AYs Pt
@ Build SDK in PB | SDK : ot&je] $x]qf
a3 SDK7} A€ h(%_WINCEROOT
9%6\PBWorkspaces\%_PRJNAME%\SDK\%

3.3. 88E218 v

Windows CEdlM+ 743 $&£Z2Yo

o] olujA nkbino® FHET dx CE 7]
Hhe] &4 2o see PBY eVC+E F3)
o o]foftt. CE 7|t $8Z2 9 slte]
et PCAA Y st o8 HL target

93 SDK (Software Development Kit)e] +3
o] A= Rolth o]RAL 7 target HE=ollA
FAE AdY JlFel A2 dE F 7] dE

_PRJNAME%_SDK.msi)

(i) eVC++olA SDKE& A&l S&Z20
d& st AA

@ PBYAM =3 % PRINAME%_SDK.msi
g Ax3 Default A A= C\
Program Files\Windows CE Tools\wce500
ojt}.

otk wetd PBE olgstel Adel AFHE
7152 SDK2 Fastel %ol AFey, ol
g ogale $4 Zzadg Ay + Uy

@ Run eVC++

PB Custom SDK eVC++ and Platform Manager
(mmm

Configuration

RTL
(Run Time Lib)

Help Files

OAL — Runtime Files —1 Downloader

1
]

Device Drivers i
' Debugger
3
1
]
]
1
]

1
]
]
]
:
Header Files H
H
]
]
]
t
[}
[]

Platform
Extension

Platform Manager
Components

_________

'<Fiq. 9) Custom SDK JIs
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@ Choose configuration in WCE Configura-
tion Toolbar
@ Develop WCE application: ¥8H4 o2 WCE
SEZZIPY AR A Fo @ Age
33 2.
- Folder?t &3t Adl Z2dE &3
A e
- UNICODEE 7|22 2 AHulstr},
- %% platforme] £A3t1 Z platform
o gt CPUZt EAjg.

o] 7]e) A= DirectShow & Abg3td MP3 Z3)
olo] 1AL 1 718 FHL gy 2.

#include <streams.h>
#pragma comment(lib, "ole32.1ib")

#pragma comment(lib, "strmiids.lib”)

IGraphBuilder *pGB = NULL;
IMediaContro!l *pMC = NULL;

HRESULT PlayMP3(LPWSTR szFile)
{
HRESULT hr;
Colnitialize(NULL);
hr=CoCreatelnstance(CLSID_FilterGraph,
NULL, CLSCTX_INPROC_SERVER, IID_
IGraphBuilder, (void**) &pGB );
if(SUCCEEDED(hr)) {
pGB->RenderFile(szFile, NULL);
pGB->QueryInterface(IID_IMedia
Control, (void#x) &pMC);
pMC->Run();
}

return hr;

}
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LRESULT CALLBACK MP3DIgProc( ... )
{
switch (msg) {
case WM_CHAR:
{
TCHAR chCharCode =
(TCHAR) wParam;
switch
(chCharCode) {
case L'0" :
PlayMP3(L"\\test.mp3");
break;
case L'1" :
pMC->Pause();
break;
case L'2" :
pMC->Stop();
break;
}

}
return FALSE;
)

® Build application

® Run and debugging: t¥ 74 & ¢alA host-
target®] 9@ #sor doh olg tar-
get9] kerneld] platform manager?} ¥ 3HE
o glojof gt (<Fig. 10> Fx).

of
rok

<Fig. 10>
host-target®] connectivity &%

Platform manager
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Development of Embedded System Based on Windows CE 5.0

Do-Kyu Kim*

Abstract

In this paper, development of embedded system based on Windows CE 5.0 which released re-
cently is studied. Embedded softwares for the target board using S3C2410A SOC based on
ARM920T core are composed of @ BSP{Board Support Package) contains an OAL(OEM Adaptation
Layer) which includes a boot loader for initializing and customizing target hardware, device drivers,
and a corresponding set of configuration files @ Windows CE 5.0 kernel @ SDK and MP3 test
application. Particularly, PB(Platform Builder) provides the efficient functions to build, test and de-
bug the BSP and CE kernel. It is looked forward to being widely spread that Windows CE 5.0 will
be utilized at smart devices such as PMP, CNS and DMB phone which inevitably require a display

device.

Key Words: Embedded System, Windows, PMP, CNS, DMB
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